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NPEANCIIOBUE

B sTom rony Ha 6a3e byxapckoro rocy1apcTBEHHOTO YHHBEPCUTETA
Mpoluia yXe OJAWHHAALATash MeXayHapoaHas KOH(QEepeHIUs 0 KOM-
MBIOTEPHON 00paboTKe TIOPKCKUX s13bIK0B TurkLang-2023.

[pensimymmue 10 kondepennuii nporumm B Acrane (2013, 2022),
Cram0Oyiie (2014), Kazanu (2015, 2017), bumkeke (2016), Tamken-
te (2018), Cumdeponomne (2019), Yde (2020), Kezpure (2021). I'eo-
rpadusi IpOBEICHHS, KOJINYECTBO MPEJICTABICHHBIX TPYAOB M COCTaB
YYaCTHUKOB KOH(EPEHIIHH MOATBEPIKIAAIOT, YTO B HACTOSIIEE BpEMs
TeMaThuKa KOH(EpEeHIH MPOJ0IDKAET OCTABATHCSI BEChMAa aKTyalbHOIA.
Henbto mexaynapoanoit kondpepenuun TurkLang siBisieTcs co3nanue
MIPOCTPAHCTBA COBMECTHBIX KOMIIBIOTEPHBIX JIMHTBUCTHYECKHUX HCCIIe-
JOBaHWU JJIsl TIOPKCKHX SI3bIKOB. Ha KOH(epeHIun npencTaBisioTcs
KaueCTBEHHO HOBBIC PE3YJbTAThI, CBSI3aHHBIE C pa3pabOTKOW KOMITBO-
TEPHBIX JUHIBUCTHUECKUX MOJETIEH, MPUI0KEHUH JITsl TIOPKCKHX S3bI-
KOB. TIOpKCKHE S3BIKH 00JIaJJal0T LENbIM PSJOM CTPYKTYPHO-(QYHK-
IMOHAJBHBIX OCOOCHHOCTEH, Oarogapsi KOTOPEIM MIPOCTON MEPEHOC
pelIeHNH, MoJlydaeMbIX Ha MaTepHualie APYyTrux SA3bIKOB (B TOM 4HCIE
AHTJIMICKOTO U PYyCCKOTO0) TIOPOH MPaKTHYECKH HEBO3MOXKEH. B mocnen-
HUE TO/bl HANPaBJIeHHE KOMITbIOTEPHOH JIMHI'BUCTUKH OYpHO pa3BHBa-
€TCsI B LIEJIOM psiJie yHUBepcuTeToB PecriyOnuku Y30ekucTaH, mo3TomMy
BBIOOp MecTa IpoBeAeHNs KOH(epeHIIn ObUT He cirydaeH. Opranusaro-
PBI HAQZICIOTCS, YTO MIPOBECHUE 3TOH KoH(pepeHunHu Ha 6a3e byxapckoro
rOCyIapCTBEHHOTO YHUBEPCHUTETA ITOCITYKHUT eIlle OONBIIIEMY Pa3BUTHIO
HCCIIEIOBAaHNH B 00J1aCTH KOMIBIOTEPHOIH 00pabOTKU TIOPKCKUX SI3bI-
KoB B PecniyOnuke Y30ekucras.

B cbopHUK TpyIOB BKJIIOYEHBI CTaThl y4acTHUKOB X1 MexayHa-
POIHON KOH(pEepeHINH 10 KOMIBIOTEPHOH 00padOTKe TIOPKCKUX SI3bI-
kxoB «TurkLang-2023» (byxapa, Y306ekucran, 20-22 okts6pst 2023 1.).
VYdyacTHHKaMU KOH(DEPEHINH, YUCHBIMH H CIICIIMATUCTaMU U3 Y 30eKH-
craHa, Kazaxcrana, Keipreizcrana, Typruu, Asepbaiimxkana, Poccun
(Tarapcran, bamkoprtoctan, Mocksa, Cankr-Iletepoypr, Caxa (Sky-
tus), TyBa, Antaii u jp.), ObUIM TPEJCTaBICHBI JOKIIA/bI, TOCBSIICH-
HBIE aKTyaJbHBIM MPOOIEeMaM KOMITBIOTEPHON W MPUKIATHONW JIMHTBH-
CTHKH B IJIaHE pa3pelIeHns X B KOHTEKCTe TIOPKCKUX A3BIKOB. B xone
paboThl KOH(EPEHINH aKTUBHO U TUIOJIOTBOPHO OOCYKAAIUCH BOIIPO-
CBI Pa3pabOTKH JTUMHTBUCTUYECKUX MOJIENEH, JIEKTPOHHBIX KOPITyCOB,
a TaKKe MccieloBaHus Ha 0a3e KOPIyCOB, CUCTEM MAITHHHOTO ITePEBO-
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J1a, PEYEBBIX TEXHOJIOTHA, POOIIEMBI, CBSI3aHHBIE C PYHKIIMOHUPOBAHH-
€M TIOPKCKHX SI3bIKOB B VIHTEpHET-poCTpaHCTBE.

Crnenyer OTMETHTh, YTO TeMaTHKa KOH(pEPEeHINN HAXOAUTCS B I10-
CTOSIHHOM Pa3BUTHH B COOTBETCTBHUHU C Pa3BUTHEM HOBBIX HAIpaBJICHUI
HCCIICIOBAaHUH KOMIIBIOTEPHOM JTMHTBUCTHKH.

OpranuzaTopsl ¥ yYaCTHUKH KOH(EpEeHIMH BBIpaXKaroT Ojaromap-
HOCTh KOJUJIEKTHBY Byxapckoro yHuBepcureTa 3a mpoBeJeHHe KOHpe-
penrmn “TurkLang-2023” Ha BRICOKOM YpOBHE.



JIMHI' BUCTUYECKHWE MOJIEJIN

YIK 81°322.2

3AIIPETBI HA COYETAEMOCTDb MOP®EM B XAKACCKOM AB-
TOMATHUYECKOM MOP®OJIOI'MYECKOM ITAPCEPE

A. B. /Teioo’, B. C Manvuesa’, 3. B. Cyimpexoea?,
A. B. Illeiimosuy’, @. C. Kpovinos®

Muemumym szvikosnanus PAH, Mocksa, Poccus
’nesasucumviii ucciedogamens, Abarxan, Poccus
Suesasucumotii uccneoosamens Kenvn, I'epmanus
adybo@mail.ru, malt.wh@gmail.com, evsultrekova@gmail.com,
asheimovich@yandex.ru, phil. krylov@gmail.com

CraTbs MOCBSIICHA ONHUCAHMIO MOP(OIOTHYECKUX INpaBHJ, ACHCTBYIO-
LIIMX B aBTOMaTHYECKOM INapcepe xakacckoro sizplka (https://khakas.altaica.ru/
grammar/). JIrobast aBTOMaTHYECKast MOJENb MOP(OIOTHIECKOTO aHAIHN3a, HE
BKJIFOUAIOIIAs OTPAHUYCHHUN HA COYETAEMOCTh MOpdeM, npu padore ¢ OOJIBbIIH-
MH 00bEMaMH PEaNbHOro S3bIKOBOIO MaTepuaia BBIIACT OOJIBIIOE KOJIUYECTBO
HEKOPPEKTHBIX PE3yJIbTaTOB aHAIIN3a, B TO BPEMs KaK TIOPKCKHE S3BIKH YXKe Ie-
MOHCTPHUPYIOT YPE3BbIYAHHO OOJIBIIOE KOJIMYECTBO MPABHIBHBIX OMOHUMUYHBIX
BapHaHTOB aHanmu3a. OrpaHUYeHHsT UMCIOT pasHbli cTaTyc. HekoTopsle U3 HUX
00yCIIOBIICHH! (hYHJAMEHTAIBHBIM CTPOCHIEM TIOPKCKOH CIOBO(OPMBI MITH HECO-
BMECTHMOCTBIO CEMAaHTHYECKUX XapaKTepUCTUK Mopdem. [pyras yacTb sBISIETCS
CIIC/ICTBUEM TOTO, YTO aBTOMAT HALICJICH Ha NPAKTHYECKOE IPUMEHEHHUE ISl aHa-
JIF3a TEKCTOB, BXOMAIINX B KOPITYC XaKacCKOTO SI3bIKA.

KiroueBblie ciioBa: TIOPKCKHUC SA3BIKH, XaKacCKHUH SI3BIK, KOpIyCHas JIMHI-
BHUCTHKA, MOp(I)OJ'IOFI/IfI, I'paMMaTHKa, aBTOMAaTU4YCCKast 06pa60TKa S3bIKA.

THE CONSTRAINTS ON THE COMPATIBILITY OF AFFIXES IN
THE AUTOMATIC PARSER FOR THE KHAKAS LANGUAGE

Anna Dybo', Vera Maltseva', Elvira Sultrekova’,
Aleksandra Sheimovich', Filipp Krylov’
!Institute of Linguistics of the Russian Academy of Sciences
Moscow, Russia
Yindependent researcher, Abakan, Russia
Sindependent researcher, Cologne, Germany
adybo@mail.ru, malt.wh@gmail.com, evsultrekova@gmail.com,
asheimovich@yandex.ru, phil.krylov@gmail.com

The paper is devoted to the description of morphological rules operating in
the automatic parser of the Khakas language (https://khakas.altaica.ru/grammar/).
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When working with large volumes of actual linguistic material, any automatic
model of morphological analysis, which does not include constraints on the
compatibility of morphemes, will come up with a large number of incorrect analy-
ses, while the Turkic languages already show an extremely high amount of correct
homonymous analyses. The constraints have a different status. Some of them are
due to the fundamental structure of the Turkic word form or the incompatibility
of the semantic characteristics of morphemes. The other part is a consequence of
the fact that the automaton is aimed at practical application, the analysis of texts
included into the Khakas Language Corpus.

Key words: Turkic languages, Khakas language, corpus linguistics, morphol-
ogy, grammar, automatic language processing

The Electronic Corpus of the Khakas language (https://khakas.al-
taica.ru) with more than 500 thousand word forms has been success-
fully functioning for several years. This is a parallel Khakas-Russian
corpus with morphological parsing of Khakas word forms, which is
performed by an automatic parser. In this paper we want to present the
types of rules used in this parser describing the mutual compatibility
of morphological markers. While defining the rules of the parser, we
consider not only the available grammatical descriptions of the Khak-
as language and its dialects, but also the material of the corpus itself.
Thus, a cyclic process takes place: the more textual data we have an-
alyzed, the more precisely we can formulate the parsing rules and the
faster and better we can process the new data.

We have already written about the peculiarities of the ideology and
structure of the automatic morphological analyzer working on the cor-
pus website ([Maltseva 2004; Dybo, Sheimovich, Krylov 2016; Dybo
et al. 2019; Dybo, Sheimovich 2014]). Both for the purposes of au-
tomatic analysis and for the purposes of describing the morphology
of Turkic languages, we believe the most adequate is grammar of or-
ders with cycles (that is, with the operation of repeating sequences of
slots). About the grammar of orders cf. [Gleason 1959: 164] (original
in [Gleason 1955: 112]).

The grammar of orders is a convenient tool for describing agglu-
tinative languages whose morphology meets the following require-
ments: a) a fixed sequence of word-forming affixes; b) their gram-
matical unambiguity (absence / rarity / insignificance of cumulation);
c) a single occurrence in a given word-form of a marker of a certain
grammeme, cf. [Gleason 1959: 164] (original in [Gleason 1955: 112]):
“Orders are mutually exclusive classes of morphemes which occupy a
certain place in the sequence of morphemes forming a word”; d) low
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degree of fusion, high degree of phonetic integrity of a morpheme:
each grammatical meaning is expressed by an unbroken phonetic chain
having a single phonetic prototype (see, €.g., [Plungian 2001] for more
details on this). But for the purposes of describing the grammar of
Turkic languages (as well as a number of other agglutinative languag-
es — see, e.g., [Volodin 2004]) — this model should be supplemented.
Our material clearly shows that the obligatory and one-time expression
of grammatical categories within a word-form is not characteristic for
Turkic languages. First, each grammatical slot can be filled in or emp-
ty, and morphological zeros in general case should not be introduced
in the description [Guzev, Nasilov 1970; Solntsev et al. 1979:—9-10];
cf. [Melchuk 1997: 247-250]). Practical consequence is that our search
interface allows to search for word-forms with unfilled slots for all
selected categories: - we can search for singular number, and we can
search for word forms without distributive index. Secondly, grammat-
ical categories with the same name can be expressed several times
within a word-form, i.e. orders can be repeated (forming cycles) in the
word-form structure. In Khakas language there is a possibility of cyclic
use of affixes of possessive, case and differently expressed categories
of number and negation. The cluster of number, possessive and case
categories (in the indicated order) is observed in two places in Khakas
word-forms: before and after transposition affixes.

An essential part of our model are rules for constraints on the com-
patibility of affixes within a word-form. For a detailed description of
the constraints applied in the parser see [Dybo &al. 2023]. Here we
give classification and examples of different types of these constraints.

In the classical ordinal model there are no constraints on compati-
bility (cf. the already mentioned work [Gleason 1955: 112]1; for more
details on the history of the issue see [ Volodin 2004]. [Volodin 2004]).
Usually, however, a single model for all modifiable grammatical
classes is not constructed either. It is important to note that before the
development of automatic parsers, no grammatical models had been
seriously tested in practice, and therefore the details of its design, in
particular, constraints, could be neglected. When analyzing the actual
language material, it turned out that the model without constraints pro-
duces a large number of incorrect parsings.

The number of correct homonymous parsings in Khakass is already
extremely large.

— Lexical homonyms:
As an example, due to the fact that ProtoTurkic *s, *§, *d and *¢ be-
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came §/z in modern literary Khakass, a large number of stems became
homonymous:

therefore
as means ‘few’; ‘hungry’; ‘grain/food’; ‘weasel’, ‘ridge’,
and as- means ‘to exceed’; ‘to stray’; ‘to open’; ‘to waste’
— Grammatical homonymy
There is also homonymy of affixes: for example, markers of the caus-
ative and the indicative TIr look the same. The causative marker was
inherited from ProtoTurkic, and the indirective marker came from an
analytical construction with the verb fur- ‘stand’
causative:
as ‘open!’ - astyr ‘make somebody open!’
indirective / mirative past:
astyr (< asyp tur) ‘he opened (as I know)’

Restrictions do not forbid homonymy of this kind, but only prohibit
impossible parsings.

For example, the word xarbir, besides the correct parsing (xarba-ar:
take in handfuls-Fut) ‘will take in handfuls’ also had an incorrect one
(#har-ba-ar: grow old-Neg-Fut ‘will not grow old’). In fact, the nega-
tive form of the future tense in Turkic languages is cumulative, ‘will
not grow old’ is expressed differently: xarbas. After the introduction
of constraints, the markers of both simple future Fut Ar and negative
future Neg.Fut PAs are forbidden to occur in the same word-form with
the marker of negation PA (Restr 11), so the second parsing does not
exist.

xarbir OK xarba-ar ‘take_handfully-Fut’
* xar-ba-ar ‘get_old-Neg-Fut’

Restriction: Neg PA + Fut Ar is prohibited, a portmanteau mopheme
Neg.Fut PAs can be only used for this form.

Types of constraints

Restrictions on the compatibility of affixes can be classified as two
different types.

Principal constraints are due to the principle structure of the Turkic
word-form or incongruity of semantic characteristics of morphemes.
Here are i.e., constraints for some types of stems (nominal / verbal) or
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affixes (dialectal / coming from the auxiliary verbs), compatibility of
the personal markers, etc.

Occasional constraints are a consequence of the fact that the prac-
tical purpose of the automatic analyzer is to analyze genuine texts that
have been included in the Corpus of the Khakas language. It should be
noted that Khakas literary grammar is poorly normed, so most texts
also reflect the peculiarities of the dialects spoken by their authors.
Dialectal norms differ quite significantly from each other and are not
fully studied. In this regard, if we are not sure whether some parsing
is possible, we do not forbid it. The introduction of new texts into the
corpus can (and often has) led to a revision of the rules of the automatic
analyzer, up to and including changing the order of slots. For the ex-
ploratory generative model, the construction of the entire set of princi-
pally possible forms is constrained by the actual presence of forms in
the texts at the moment. Thus, there are rules that can be modified as
the corpus grows further. But when some rarely used and semantically
strange combination of the affixes is homonymic with some frequent
combination, we are forced to impose a constraint prohibiting it until
the validity of the combination is proven.

Examples of principal constraints

Semantic contradiction
Cunctative -GAIAK can’t be used in combination with the negative
affixes (Neg P4, Neg.NF Pin, Neg.Conv Pin, Neg.Conv.Abl PinAn) or
the variants of the perfective affix — because of its meaning.

pis-xalax ‘is not cooked yet’

The constraint is due to the semantics of this form. Negative and
antiperfective semas are already expressed in this form. Two negations
in one form are not permitted. Cunctative GA/AK is also not combined
with durative forms, but we do not prescribe this prohibition in the
constraints on combinability of morphemes for the parser — until we
encounter any incorrect parsings that would require it.

Dialectal combinations
Shor negative converb affix is -PAAn while in other dialects and in
literary language it is -Pin
Negative present = (former) negative converb affix + present affix
Shor dialect at-paan-3a ‘doesn’t shoot’
Saghay, Xaas, Lit. at-pin-sa ==
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For the Shor negative converb affix -PAAn there is a rule that for-
bids its combining with the present forms of the other dialects (but not
with the literary forms of these markers).

* at-paan-3adyr
shoot-NegConv,, -Pres,

* at-paan-tur / * at-paan-dur
shoot—NegCOHVShor—PresKyzyl
Combinations of variants of the affixes
Brief variants of the 2nd person markers -# and -yA4r can only combine
with conditional -S4, recent past -77 and particles, while other non-im-

perative forms combine only with the full variants -Siy and -SAr

pas-ti-n (write-RPast-2sg ) ‘you wrote recently’
pas-xa-n * pas-xa-n (write-Past-2sg_ ) ‘you wrote’

OK pasxa-y (hammer-2pos.sg) ‘your hammer’
pas-xa-ziy (write-Past-2sg, ) ‘you wrote’

This constraint is due to the following factors. There are three sets of
personal verb markers in Khakas: brief, full and mixed ones [see Dybo
et al. 2023 for details]. Their distribution in verb forms is historically
unstable and varies across dialects. So, the distribution of 1sg forms
in the literary language is close to morphophonological: after vow-
el-ending morphemes, the variant (I)m is more common, after conso-
nant-ending morphemes -P/n (in the Sagai and Central Xaas dialects,
-SIm). It is a result of an innovative morphophonological process. For
names in predicative position this rule does not apply: min xispin ‘1
am a girl’, min mindabin ‘I am here’ — both after a vowel and after a
consonant the archaic ending P/ln is used. This situation resulted from
the common Turkic process of gradual penetration of “short” endings
from the paradigm of preterite on *-dI into the paradigms of tenses
formed from participle forms and therefore initially using nominal per-
sonal markers, namely postpositive personal pronouns. In each Turkic
idiom we find different stages of this process. So far we have not met in
the Khakas corpus any varieties only for the forms of the 2nd person.
We cannot rule out, however, that this is not the case in some collo-
quialisms or in some speakers. If the variation is found, the constraint
parameters will have to be changed.
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Lexical constraint

Durative / present affixes -/(r), -At, -It can only be used with the
stems par- ‘go’, kil- ‘come’, apar- ‘carry away’

kil-i ‘here he comes’, par-at-syy ‘you go (Kyzyl)’,
apar-it-se ‘if he carry away (Saghay)’

ucuyim * ucuy-i-m (fly-Dur-1sg) ‘here [ fly’
K ucuy-im (fly-Imp1lsg) ‘let me fly’
ucuh parim ‘here I fly (away)’

The verbs bar- and kil- are the only case of “irregular” verbs in
Khakas. In general, verbs derived from ProtoTurkic *bar- ‘to go’ and
*gel- ‘to come’ have special forms in other Turkic languages as well —
cf., for example, the remark about the forms of the present tense in
Uzbek dialects in [Shcherbak 1957: 20]. 5

It should be noted that the usual durative marker CAT can also
combine with the bases par-, apar- and kil-. In [['’X4I: 218] it is noted
that there is a semantic difference between the forms par-i-yan (go-
Durl-Past) and par-cat-xan (go-Dur-Past) if par- is used in the func-
tion of auxiliary verb as a marker of aspect (cf. examples there).

Selective compatibility of the affixes

Restrictions help not only to cut off the unnecessary, but also to
allow the necessary. For example, the marker of Permissive -74K can
only be used in forms with the imperative meaning — i.e., after the
bare stem, voice markers, distributive marker -(G)LA and imperative
personal markers

par-dax ‘well, go’
paradax * par-a-dax (go-Conv ,-Perm) ‘well, going’
oK par-ad-ax (go-Dur,__-Impl1+2)
K}/Zyl
‘let’s go (me and you)

Durative / present affixes -/(r), -At, -It can only combine with past
-GA(n), conditional -S4, converb -Pln, personal markers, or they can
be used as final markers
paradi * par-ad-i (go-Dur, -3pos) ‘his going’

oK par-adi (go-GenerPres) ‘he goes usually’
The selective compatibility of the affixes is the most frequent type of
constraint. Some of this cases can be explained by the semantics (cf.
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cumulative) or by the origin of the markers (i.e., the affixes coming
from the auxiliary verbs can’t be used without affixes coming from the
converb marker, despite of the fact, that the latter can be omitted in
some phonological positions).
But the other cases are not clear yet — though we know about the lexical
and the morphological constraints of the durative forms -1(7), -At, -1t,
we can’t explain them properly. The lexical constraint is well-known
while the morphological constraint we discovered when we analyzed
the corpus.

So we also have occasional constraints — they deal with the cases
when we are not sure about the existence of the certain forms.

Examples of occasional constraints

Selective compatibility of the affixes

Allative -SAR can’t be used immediately after the participle tense
markers

pol-ar-zar * (be-Fut-All) ‘toward your being’
OK (be-Fut-2sg) ‘you will be’
We met only substantivized participles in combination with the alla-
tive — this is not true for all the case markers, cf. using with locative:
pol-ar-da ‘when it will be’

Inner additive particle -74A can’t be used with nominal stems
tastaabis * tas-taa-bis (stone-Add-1pl) ‘we are even the stones’
OK tasta-ya-bis (throw-Past-1P1) ‘we threw’

Other particles are used rarely in this position:

kizi-le-bin (person-Emph-1sg) ‘I’'m only a human’
kiiliig-6k-pin (hero-Ass-1sg) ‘I’m also a hero’

Allowing such a possibility for the inner additive 744 would result in
the generating a lot of extra parsing. Until we find a convincing exam-
ple of TAA use in a nominative predicate, we have decided to rule out
this possibility.
Conclusion

In this paper, we have presented some examples of rules-constraints
for an automatic parser of Khakas language and tried to demonstrate
the linguistic data from which we derived them. The introduction of
constraints on the co-occurrence of morphemes, of course, partly con-
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tradicts what we declared at the beginning: obligatory expression is
excluded from the notion of grammaticality of categories for agglu-
tinative languages. It turns out that the obligatoriness of expression
is present in some cases, but it is an implicative obligatoriness, not a
classificatory one: “if X is expressed in a word-form then Y must (or
must not) be expressed”. The single exception is the prohibition on the
expression of proper verb categories in a name.

At the moment, applying the analyzer to the available corpus does
not seem to yield incorrect parsing, although semantically and syntac-
tically unnatural parsings occur. To exclude them, additional mech-
anisms are needed: a syntactic analyzer, semantic tags and filters on
them (see [Dybo, Sheimovich, Krylov 2016] for some examples).

Now the parser successfully analyzes more than 95% of word
forms. Most of the unanalyzed word forms are proper names, rare
words, dialectal word-forms and non-adapted loanwords not included
in the dictionary, productive derivates (e.g., diminutives), words with
misprints, numerals, and some punctuation marks. Nevertheless, there
are still unrecorded grammatical phenomena that are rare and not de-
scribed. Therefore, the list of constraints for the automatic parser can
be changed in future according to the new data.

Glosses and Abbreviations

The number after the gloss indicates another marker with the same
meaning as the marker without the number (e.g. Presl).

Symbols:
# incorrect, but technically possible parsmg,
— incorrect, but technically possible parsing;

OK_ correct parsing;

.—separates the parts of cumulative grammemes (Neg.NF, Imp.1sg);

— — separates the inflectional markers in glossing: am-mur horse-
Acc;

= — separates derivational markers in glossing: ucmi=n-6un-idic-
xer (hear=Pass-Neg.NF-Perf-Past) ‘cramo necnbimio’. has gone si-
lent?

Sag. Xass, Kyz, Shor At the end of the marker gloss indicates its belonging
to the Sagai, Xaas, Kyzyl, Shor dialects of the Khakas language, re-
spectively.

ry At the end of the gloss of a person marker indicates whether it
belongs to the short or full set of person markers
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Possessive markers:

1pos.sg — 1st person singular of possessor;
2pos.sg — 2nd person singular of possessor;
1pos.pl — st person plural of possessor;
2pos.pl — 2nd person plural of possessor;
3pos — 3d person of possessor.

Personal markers:

Isg — 1st person singular;
Ipl — st person plural;
2sg — 2nd person singular;
2pl — 2nd person plural;

3 —3d person.

Abl — ablative case

Acc — accusative case

Add — additive particle

All — allative

Ass — assertive particle
Emph — emphatic particle
Cunc — cunctative

Conv, — neenpuyacTtue Ha -4
Dur, Durl — durative

Fut — future tense

Gener — common present tense
Imp — imperative

Neg — negation

NF — “not finished” | “non finitum” marker
PI — Plural number

Pass — passive voice

Past — past tense

Perm — permissive

Person — person

Poss (pos) — possessiveness
Pres — present tense

RPast — recent past

Sg — Singular number
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IMPOBJIEMA MOJE/JIUMPOBAHUSA TUHI BUCTUYECKHUX
CUHTAKCUYECKHUX CJIOBOCOYETAHUM
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IMosiBrICHNE HOBBIX HATIPABJICHUH, aBTOMATHICCKHUI aHAITU3 JIMHBUCTHYCCKUX
MPAaKTUK U aHAJIN3 HOBEWIIINX UCCIIE0OBAHUN B y30€KCKOM SI3bIKO3HAHMU Pa3BH-
BaJICh OBICTPBIMU TeMITaMH. Ba)xHO 3amadeil sSBISIETCS MOCTPOCHUE S3BIKOBBIX
KOPITyCOB, pa3paboTka MOpQoaHaIn3aTopa, a Ha CJICIYIOIIEM dTare - pa3padboT-
Ka JIMHTBUCTUYECKOTO M MPOTPAMMHOTO 00OeCTeUeH sl MPOrpaMMbl CHHTAKCHYe-
CKOTO aHanmu3atopa. IMEHHO JJs TaKUX MPOrpaMM aBTOMAaTHYECKOTO aHan3a
HEOOXOMMO ONPEICIISATh JHHIBHCTHYCCKIE 3aKOHOMEPHOCTH SI3BIKOBBIX €U~
HUI[ U pa3padaThiBaTh MOJACTH. B AaHHOW CTaThe OMpEeIeHbI OOIIHe IPYIIIbI
JIMHTBO-CUHTAKCUYECKUX MOJIeTIel CIIOBOCOYETAaHNHN B y30E€KCKOM SI3BIKE U TpEi-
JIO)KEHBI JIMHIBUCTUYECKHUE MOICIIH.

KarwueBble ciioBa: CJIOBOCOYCTAHHUC, JIMHTBOCUHTAKCHYECKUI 06pa3eu, MO-
ACINPOBAHUC, TUHIBUCTUYCCKAsA MOCIIb.

GAPDA SO‘Z BIRIKMALARI LISONIY SINTAKTIK
QOLIPLARINI MODELLASHTIRISH MASALASI

0. X. Abdullayeva,
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abdullayeva.oqila@navoiy-uni.uz

O‘zbek tilshunosligida amalga oshirilgan so‘nggi tadqiqotlarda yangi
yo‘nalishlarning paydo bo‘lishi, til birliklarining lisoniy sintaktik qoliplarining
aniqlanishi, lingvistik amallarni, tahlillarni avtomatik bajarish ishlari jadal
rivojlandi. Til korpuslarining qurilishi, morfonalizatorning ishlab chiqilishi,
keyingi qadam sifatida esa sintaktik analizator dasturining lingvistik va dasturiy
ta’minoti ishlab chiqilishi muhim vazifa hisoblanadi. Aynan mana shunday
avtomatik tahlil dasturlari uchun til birliklarining lisoniy qoliplari aniqlanishi
va modellari ishlab chiqilishi zarur. Mazkur maqolamizda o°zbek tilidagi so‘z
birikmalarining LSQlarining umumiy guruhlari aniqlandi va lingvistik modellar
taklif qilindi.

Kalit so‘zlar: so‘z birikmasi, lisoniy sintaktik qolip, LSQ, modellashtirish,
lingvistik model.
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THE PROBLEM OF MODELING LINGUISTIC SYNTACTIC
PATTERNS OF WORD COMBINATIONS IN A SENTENCE

0. X. Abdullayeva
Alisher Navoi Tashkent State University of
Uzbek Language and Literature.
abdullayeva.oqila@navoiy-uni.uz

The emergence of new directions, the automatic analysis of linguistic practices
and analyzes in the latest researches in Uzbek linguistics have developed rapidly.
The construction of language corpora, the development of a morphoanalyzer, and
as the next step, the development of the linguistic and software of the syntactic
analyzer program is an important task. It is for such automatic analysis programs
that linguistic patterns of language units need to be determined and models
developed. In this article, general groups of linguistic syntactic patterns of word
combinations in Uzbek were determined and linguistic models were proposed.

Keywords: word combination, linguistic syntactic pattern, modeling,
linguistic model.

Tilning o‘ziga xos qonuniyatlari yillar mobaynida turli omillar
ta’siri natijasida o‘zgarishlarga uchraydi va bu o‘zgarishlar shu til
doirasida turli lingvistik qoliplarni shakllantiradi. Lingvistik qoliplar
barcha jamiyat a’zolari lisoniy ongida bir-biriga o“xshash holda bir xil
ko‘rinishda shakllanib, lisoniy qolip sifatida yashaydi. Ushbu lisoniy
qoliplar nutq jarayonida biri ikkinchisini takrorlamagan holda vogela-
nadi. Demak, lisoniy qolip ma’lum bir tilning o‘ziga xos xususiyatlari
va imkoniyatlarini ochib beruvchi qonuniyatlarning inson miyasining
til xotirasida to‘planib, shakllanib borishidir. Bu qonuniyatlar barcha
uchun umumiy bo‘lsa, uning moddiylikda aks etishi nutqiy hosilani vu-
judga keltiradi va xususiylik sifatiga ega bo‘ladi. Har ganday til o‘zin-
ing qonuniyatlariga ega bo‘ladi. Uning tarkibiy qismlari, ichki tuzilishi
vama’lum bir qoliplarni til xotirasida shakllantirish orqali o‘rganadi va
o‘zlashtiradi. Tildagi turli qoliplar haqida Tatiyana Bushuy va Shahri-
yor Safarovlar - til tizimi turli darajadagi muayyan murakkablikka ega
bo‘lgan birliklar va ulardan foydalanish yig‘indisidir. Til tizimiga turli
goliplar va sxemalar xos bo‘lib, ular asosida turli murakkab birliklar,
so‘z birikmalari va jumlalar yasaladi, - deya fikr bildirib o‘tadilar
[Bushuy, 2007: 42]. Tillar so‘z yasalishi, gap qurilishi va boshqa ji-
hatlari bilan bir-biridan farq qiladi. O‘zbek tilida so‘zlashuvchi kishi
rus yoki ingliz tilini o‘rganish jarayonida tilning barcha sathidagi li-
soniy qoliplarni o‘zlashtirib ongida shakllantiradi va mavjud qoliplar
asosida shu tilda oz fikrini ifodalaydi. Ko‘rinadiki, lisoniy qoliplar
til o‘rganishda shu bilan birga tilshunoslikning zamonaviy yo‘nalish-
larida qo‘llanilayotgan kompyuter dasturlarning lingvistik ta’minotini
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yaratishda muhim rol o‘ynaydi. Barcha tillar kabi o‘zbek tili ham o‘zi-
ga xos va boshqalarga o‘xshamaydigan alohida lisoniy qoliplarga ega.
O‘tgan asr mobaynida tilni lisoniy qoliplar asosida o‘rganish muhim
ahamiyatga ega bo‘lmagan bo‘lsa, bugungi kunga kelib ushbu yo‘nal-
ishdagi amaliy va nazariy ishlarga dolzarb masala sifatida qaralmoqda.
Ma’lumki, tilning keng qamrovli va murakkab sathi sintaktik sath his-
oblanadi. Ushbu sath gap va so‘z birikmasi kabi til birliklarni 0z ich-
iga oladi. Ushbu birliklarni shakllantiruvchi lisoniy qoliplar — lisoniy
sintaktik goliplar (LSQ) deyiladi. Tadqgiqotlarda ko‘rsatilishicha, fone-
tika, leksika va morfologiyada bo‘lgani kabi sintaksisda ham lisoniy va
nutqiy jihat farqlanadi. Ma’lumki, lisoniy hodisa bevosita kuzatishda
berilmaganlik (moddiylikdan holilik), miqgdoran cheklilik, takrorlanu-
vchanlik, ijtimoiylik va majburiylik belgisiga ega, u bevosita kuzatish-
da berilganlik, miqdoriy cheklanmaganlik, betakrorlik, individuallik,
ixtiyoriylik sifatiga ega bo‘lgan nutqiy hodisaga qarama-qarshi turadi.
Nutqiy sintaktik birlik sifatida nutqda qo‘llaniladigan, sezgi a’zolar-
iga ta’sir qiladigan, o‘qish, yozish, aytish, eshitish mumkin bo‘lgan
so‘z birikmasi va gap tushuniladi. Lisoniy sintaktik birlik esa, so‘z
birikmasi va gap hosil qilish qolipi. Lisoniy sathga tegishli bo‘lganligi
uchun ularni lisoniy sintaktik qolip (qisqacha LSQ) deb ataymiz. LSQ
g‘isht qolipiga o‘xshaydi. Inson ongida ham so‘zlash, nutqni shakl-
lantirish magsadida leksemalarni so‘z birikmasi shakliga keltirish, gap
hosil qilish qolipi mavjud. Ular LSQ, model, konstruksiya, qurilma
deb nomlansa-da, aslida bir tushunchani ifodalaydi. Masalan, kitobni
o0 ‘qimoq kabi cheksiz birikmani chiqaradigan (ot tushum kelishigi+fel)
so‘z birikmasi qolipi ganday nomlanmasin, uning mohiyatiga tasir qil-
maydi [Sayfullayeva, 2009: 115].

So‘z birikmalari strukturasini morfologik kategoriyalar va til lug‘at
tarkibining leksik-grammatik tasnifiga asoslanib tahlil qilish mumkin
bo‘ladi. Shu o‘rinda tipologik tahlilda yakka faktlarni emas, balki tiln-
ing alohida hodisalari o‘zaro tizimlarni taqqoslash foydaliroq [Bushuy,
2007: 44]. Keltirilgan fikrlardan shuni aytish mumkinki, sintaktik jaray-
onlar va so‘z birikmasini hosil gilishda morfologik birliklar hamda mor-
fologik ko‘rsatgichlarni tahlil qilish muhimdir. Grammatik munosabat-
larda ishtirok etuvchi elementlar turli birikuv usullarini yuzaga keltiradi.

So‘z birikmalarining formasi degan tushuncha (grammatik aspekt-
da) mustaqil so‘zlar o‘rtasidagi sintaktik munosabatlarni ifodalash usul-
larini, sintaktik priyomlarni moslashuv, boshqaruv va bitishuv usul-
larini o‘z ichiga oladi. So‘zlar o‘rtasidagi grammatik alogani ta’min-
lovchi vositalar o‘zbek tilida juda ko‘p va xilma-xildir. Til vositalar-
ining tabiatiga ko‘ra ularni quyidagi asosiy turlarga bo‘lish mumkin.
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1. Sintetik usul. Bu usulning tub mohiyati shundan iboratki, so‘z
birikmasini hosil gilgan komponentlardan biri biror qo‘shimchani ola-
di, shu affiks yordamida bir so‘z ikkinchi so‘zga grammatik jihatdan
bog‘lanadi va fikr almashish uchun tayyor material vazifasini o‘taydi.
Bunday bog‘lanish so‘z o‘zgartiruvchi va shakl yasovchi deb atalgan
qo‘shimchalar yordamida yuzaga keladi. Bunga kelishik qo‘shimcha-
lari, egalik affikslari, sifatdosh va ravishdosh formalarini yasovchi
ko‘rsatkichlar kiradi. Ba’zi so‘z yasovchi affikslar ham, masalan: -li,
-lik, -dagi, -day kabi yasovchilar ham so‘zlarning o‘zaro alogaga kiri-
shuvida ishtirok etadi. Bu va boshqga juda ko‘p formal elementlar tiln-
ing butun marfologik strukturasini qamrab olgandir. Ayrim qo‘shim-
chalarning ish ko‘rish doirasi bir qadar cheklangan, masalan, egalik va
kelishik qo‘shimchalari faqat ot kategoriyasidagi so‘zlarga xos, umu-
man, so‘zlarning o‘zaro bog‘lanish ko‘lami e’tibori bilan yondashgan-
da, -lar affiksi otga ham, fe’lga ham (fe’l formalariga ham) qo‘shilav-
eradigan ko‘rsatkichdir.

2. Analitik usul.

Bu usulning asosiy xususiyati shundan iboratki, birikmani tashkil
qilgan komponentlar hech qanday qo‘shimcha olmaydi yoki qo‘shim-
cha olganda ham, qo‘shimchaning so‘zlarning o‘zaro bog‘lanishidagi
ahamiyati ikkinchi darajalidir. Bunday hollarda ikki mustaqil so‘zning
o‘zaro grammatik munosabatga kirishuvini ko‘makchilar, umuman,
yordamchi so‘zlar va har qanday bog‘lama vazifasida keluvchi so‘zlar
(masalan, bor, yo‘q so‘zlari) ta’minlaydi. (injener bo‘lib ishlaydi, bo-
lasi bor xotin birikmalaridagi bo‘lib, bor so‘zlarining funksiyasiga e’ti-
bor qilinsin).

3. So‘z tartibi.

Yugorida keltirilgan ikkita asosiy usuldan tashqari, hozirgi o‘zbek
tilida so‘z tartibi ham so‘z birikmasi komponentlarining sintaktik alo-
qasini ta’minlovchi muhim vositalardan sanaladi. So‘z tartibi ko‘p
vaqt grammatik holatnigina emas, balki birikma ifoda etgan ma’noni
ham o‘zgartirib yuboradi:

A) ikkita olma-olma ikkita, farovon xalg-hayot farovon, pishgan
olma-olma pishgan kabi birikmalarda komponentlarning o‘rin al-
mashinuvi aniqlovchili birikmani predikativlik birikmaga, ya’ni gapga
aylantirib yuborgan [Abdullayev, 1962: 10—-11].

Yuqoridagi fikrlarning uzviy davomi sifatida quyidagi mulo-
hazalarga e’tiborimizni qaratamiz:

So‘z birikmalarining turli-tuman konstruktiv ko‘rinishlarida
ishtirok qgiluvchi komponentlarning bosh muchchasi (hokim soz) qa-
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ysi so‘z turkumiga taalluqli ekanligiga qarab (asosan ot va fel), so‘z
birikmalarini ikkita katta gruppaga bo‘lib o‘rganish ko‘zda tutiladi:

1. Otli so‘z birikmalari;

2. Fe’lli so‘z birikmalari.

So‘z birikmalari sintaksisining asosini so‘zlarning o‘zaro bog‘lan-
ish formalari-sintaktik priyomlar - bitishuv, boshgaruv va moslashuv
tashkil giladi. Grammatik bog‘lanishning eng keng tarqalgan turi
bitishuv yo‘li bilan yuzaga kelgan birikuvdir. Shakl jihatdan boy va
murakkabi esa boshqaruv yo‘li bilan aloqaga kirishgan bog‘lanishdir.
Moslashuv yo‘li bilan yuzaga kelgan birikuv esa tarqalish e’tibori bi-
lan bir qadar cheklangandir [5;30].

Shuni aytish kerakki, yuqorida keltirilgan turli grammatik vositalar
bog‘lanish usullari hamda komponentlar so‘z birikmalarining gramma-
tik jihatdan mos ravishda birikuvini ta’minlaydi, shu bilan birga turli
LSQIlarni shakllantiradi. So‘z birikmalarini hosil gilishda nafaqat gram-
matik jihatdan, balki leksik-semantik jihatdan so‘zlarning o‘zaro mos
ravishda bog‘lanishi muhim ekanligi e’tibordan chetda qolmasligi lozim.

Yugqorida keltirilgan fikrlar so‘z birikmasiga doir LSQni ilmiy
nazariy jihatdan o‘rganish bo‘lsa, uni amaliy jihatdan o‘rganish o‘zbek
tilidagi so‘z birikmasi doirasida mavjud LSQlarni to‘plash va nutq ja-
rayonida uchraydigan boshqa LSQlarni aniqlashni ko‘zda tutadi.

Otli birikma

Bitishuvli birikma

Boshqaruvli birikma

Moslashuvli birikma

Ot + ot [yog ‘och
qoshiq, elektr
chiroq)

Olmosh + ot
[barcha inson,
butun olam]

Son + ot [uchinchi
sinf, beshta kitob]
Sifat + ot [go zal
shahar, mehribon
murabbiy)
Sifatdosh +ot
[kelgan mehmon,
kulgan bola)

Ot +ga +ot [kitobga mehr,
hayotga ishonch]
Ot +dan +ot [bobomdan
yvodgorlik, do ‘stimdan esdalik)
Olmosh +dan +ot [bizdan
maktub, sizdan esdalik)
Ravish +dan +ot [yugoridan
topshiriq]
Ot +da +ot [maktabda
o ‘qituvchi, zavodda ishchi)
Ot +ko‘makchi +ot [savolga
ko ‘ra javob, yosh bilan suhbat)
Ot+dant+ko‘makchi+ot

[navbatdan tashqari ushrashuv,

mavzudan tashqaridagi fikr]
Olmosh +ko‘makchi +ot [biz
bilan uchrashuv, hamma bilan
tanishuv]

Ot +ning +ot +e.q. [kitobning
varog i, o ‘qituvchining savoli|
Ot + e.q. [vagt qadri, shahar

ko ‘shalari]

Olmosh +ning +ot +e.q.
[mening baxtim, barchaning
orzusi|

Sifat +ning +ot+e.q.
vaxshining so ‘zi, aqllining
| fikri]

Son +ning +ot+e.q. [0 ntaning
o ‘rni, birinchining sovg ‘asi]
Ravish +ning +ot +e.q.
[kunning hikmati, ertaning
ishonchi]

Sifatdosh +ning +ot+e.q.

[so zlaganning so ‘zi,

yurganning yo ‘li]
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Sifatli birikmalar

Bitishuvli birikma
O‘zbek tilida sifatli bitishuv mavjud emas. Avval aytganimizdek,
bitishuv yo‘li bilan birikadigan so‘z birikmalarining hokim qismi sifat
so‘z turkumi bilan ifodalana olmaydi. Qachonki so‘z birikmasi qism-
lari ana shu tarzda shakllansa ushbu grammatik munosabat tushuncha
emas, balki fikr ifodalaydi.
Boshqaruvli birikma
1.0t +ga +sifat [mehrga muhtoj, baxtga intizor]
2.0t +dan +sifat [hayotdan mamnun, ilmdan xabardor]
3.0t +da +sifat [maktabda a’lochi, ishda faol]
4.0t +ko‘makechi sifat [sham kabi yorug®, quyosh kabi issiq]
5.0lmosh +ga+ sifat [hammaga manzur, menga ayon|
6.0lmosh +dan +sifat hech kimdan so‘rogsiz, bizdan bexabar
7.0lmosh +ko‘makchi +sifat [siz kabi sadoqgatli, barcha kabi faol]
8.Sifat +ga +sifat [sovugqa chidamli, issiqga beparvo)
9. Sifat + da +sifat [g ‘oyatda go ‘zal, bag ‘oyatda mamnun)
10.Ravish +ga +sifat [ochlikka mahkum, ko ‘pga mehribon]
11.Ravish +dan +sifat [avvaldan mehribon, bugundan ma’lum]
12.Ravish +da +sifat [0 z vaqtida mashhur, paytida taniqli]
13.Sifatdosh +ga +sifat [kutganga aziz]
14.Modal +da +sifat [borligida beqadr, kerakligida muhim]
Moslashuvli birikma
1.0t +ning +sifat +e.q. [nonning issig ‘i, bolaning begonasi]

Ravishli birikmalar

Boshqaruvli birikma

1.0t +ga +ravish [ishga logayd, hayotga beparvo]
2.0t +dan +ravish [uydan baland, devordan past]

3.0t +ko*makchi +ravish [yil kabi uzun, osmon kabi yuksak]
4.0lmosh +ga +ravish [menga baribir, barchaga barobar|
5.0lmosh +dan +ravish [undan uzoq, hammadan keyin]
Moslashuvli birikma

1.0t+ning +ravish +e.q. [gapning ozi, uyning orgasi|

Sonli birikmalar
Boshqaruvli birikma

1.0t +lar +dan +son +e.q. [kitoblardan biri, o ‘quvchilardan ikki-
tasi|
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2.0lmosh +lar +dan + son +e.q. [ulardan biri]
Moslashuvli birikma

1.0t + ning + son+e.q. [savollarning biri]

2.Ravish +lar+ning +son + e.q. + da [kunlarning birida]
3.0lmosh +lar +ning +son +e.q. [sizlarning biringiz]

Modalli birikma

Boshqaruvli birikma

1.0t +da +modal [0 ‘quvchilarda bor, rejada yo ‘q]

2.0t +ga +modal [onamga zarur, do ‘stimga kerak)

3.0t +ko‘makchi +modal [hayot uchun zarur, inson uchun shart|

3.0lmosh +da +modal [bizda bor, hammada yo ‘q]

4.0Olmosh +ga+modal [unga zarur, bizga kerak]

5.0lmosh +ko‘makchi + modal [siz uchun kerak, barcha uchun
zarur]

Fe‘lli birikmalar

Bitishuvli birikma

1.0t +fe’l [quyoshdek porlamoq, guldek ochilmoq]

2.Sifat +fe’l [chiroyli yozmog, yolg ‘on gapirmoq]

3.Ravish +fe’l [tez yurmoq, asta chagirmoq]

4.Son +fe’l [bitta ko ‘rmoq, birinchi kirmoq|

5.0lmosh +fe’l [o zi bilmogq]

Boshqaruvli birikma

1.0t +ni +te’l [aglni ishlatmogq, she 'rni o ‘qimoq]|

2.0t +ga +te’l [maktabga bormogq, ko ‘chaga chigmoq]

3.0t +da +fe’l [uyda o ‘tirmoq, bog ‘da yurmoq]

4.0t +dan +fe’l [osmondan tushmogq, nazardan qolmoq]

5.0t +ko‘makchi +fe’l [baxt uchun kurashmoq, qalam bilan chiz-
moq]

6.Sifat +ni +fe’l [shirinini yemoq, eskini tashlamoq]

7.Sifat +ga +fe’l [sovuqqa chidamoq, yorug ‘ga chigmoq]

8.Sifat +da +fe’l [issigda yurmogq, qorong ‘ida uxlamoq]

9.Sifat +dan +fe’l [muzdagidan ichmogq, achchig ‘idan olmoq]|

10.Sifat +ko‘makchi +fe’l [yaxshi bilan yurmogq, bechora kabi
yashamoq]

11.0lmosh +ni +fe’l [shuni aytmoq, hammani chagirmoq]|

12.0lmosh +ga +fe’l [bizga ko ‘rsatmogq, barchaga bermoq]

13.0lmosh + da +fe’l [0 zida saqlamoq]

14.0lmosh +dan +fe’l [0 zdan kechmogq, barchadan nafratlanmoq]|
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15.0lmosh+komakchi+fe’l [hamma uchun ishlamoq, shu hagida
gapirmoq|

16.Ravish +ni +fe’l [uzogni ko zlamoq, oldini to ‘smoq]|

17.Ravish +ga +fe’l [tashqariga qaramogq, pastga tushmoq]

18.Ravish +da +fe’l [yugorida o ‘tirmoq, ichida o ‘ylamoq]

19.Ravish +dan +fe’l [yagindan ko ‘rmogq, olisdan kuzatmoq)
20.Ravish +ko‘makchi +fe’l [orga tamondan kelmoq, ichkari orga-
li 0 ‘tmoq]

Ushbu LSQlar asosida keltirilgan misollardan tashqari boshqa
ko‘plab so‘z birikmalarni hosil qilish mumkin. So‘z birikmasining
bog‘lanish usullari yuzasidan keltirilgan tasniflarga asoslanib, tobe
qism sifatdosh va ravishdosh bilan ifodalangan birikmalarni boshqa-
ruvli birikmalar qatoriga kiritdik va quyida ularning LSQlarini berib
o‘tamiz [Sayfullayeva, 2009: 85].

Sifatdoshli boshqaruv

Fe’l +gan (1, ar) +ot [kutilgan mehmon, oqar suv]

Fe’l+gan (gani)+sifat [gapirgan aybdor, o‘qigan foydali, topgani
barakali, aytgani xayrli]

Fe’l +gan +ravish [otgan tong, o ‘tgan kechal

Fe’l +gani (ko‘makchi) + fe’l [ko ‘rgani bormog, bilgani uchun ayt-
mog]

Ravishdoshli boshqaruv

Fe’l+gach (kach, gach, guncha, kuncha, quncha, b, ib, y, ay)+fe’l
[ko rgach quvonmoq, kelguncha kutmogq, kulib gapirmogq, bera
qgochmoq|

Yugorida so‘z birikmalarining o‘zaro grammatik bog‘lanishi ham-
da bog‘lanish turiga ko‘ra turli konstruksiyalarning qurilishi yuzasidan
olib borilgan ilmiy tadqiqot ishlarida aks etgan LSQlarning bir qancha
turlari keltirib o‘tildi.

Bu o‘rinda olib borilgan ilmiy tadqiqot ishlarida tilshunoslar
nazaridan chetda qolgan, tilimizda mavjud bo‘lgan so‘z birikmala-
rining ayrim LSQlari turli misollar asosida tahlil qilinib, yuqoridagi
LSQlar gatoriga kiritildi. Bu borada bildirilgan ko‘plab ilmiy xulosal-
arda moslashuvli birikmalarda birikmaning hokim qismi ot va boshqa
barcha otlashgan so‘z turkumlari bilan ifoddalanishi nazarda tutiladi.
Biroq shunday birikmalar ham borki, hokim qism sifat, ravish, son
so‘z turkumlari bilan ifodalanib, tobe so‘z bilan qaratqich va qaralmish
munosabatini shakllantirsa-da otlashish xususiyatiga ega bo‘lmaydi.
Masalan: ot+ning+sifat noning issig i, ot +ning +ravish gapning ozi,
ot +ning +son gullarning biri. Bundan tashqari rahmat, tashakkur, sa-
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lom kabi so‘zlar shaxs oti va olmoshlar bilan grammatik munosabatga
kirishib, boshqaruvli birikmani hosil qiladi, deya fikr bildiriladi. Mas-
alan: sizga rahmat, barchangizga tashakkur va h.k. [5;31] Shuni aytish
kerakki, keltirilgan misollarda tushunchaga nisbatan fikr ifodalanish
darajasi kuchliroq nazarimizda.

Lingvistik modellashtirish masalasi

Lingvistik modellashtirish til birliklarining LSQlari hamda tur-
li konstruksiyalariga asoslanadi. Shunday ekan model struktural
tilshunoslik hamda kompyuter lingvistikasi kabi yo‘nalishlarni o‘zaro
bog‘lash uchun xizmat qiladi.

Modellashtirish jarayonida til sathlarining bir-biriga bog‘liq ekan-
ligini e’tiborga olgan holda, ularning o‘zaro munosabati hamda har
bir sathni o°‘ziga xos xususiyatlarini o‘rganish ahamiyatlidir. Bugungi
kunga kelib, sintaktik tahlilni amalga oshiruvchi sintaktik analizatorn-
ing yaratilishi dolzarb masala sifatida e’tirof etilmoqda. R.Tillayeva
ilmiy tadqiqot ishida ham boshgqa til birliklari bilan bir qatorda, sin-
taktik birliklarni modellashtirish masalasini ham atroflicha o‘rganib
o‘z fikr-mulohazalarini bildiradi: Til sistemasining elementlari o‘ziga
yaqin turgan yugqori sath birliklari tarkibida funksiyalashadi. Shuning
uchun ma’lum sath birligining mohiyati hagida ma’lumot olish uchun
bu birlikning yuqori sathdagi funksiyasini o‘rganishga ham e’tibor ber-
ish kerak bo‘ladi. Mana shu nuqtayi nazardan yondashganda, sintaktik
sath til sistemasini yuqori sathi sifatida oz ichida barcha birliklarning
funksiyasini jamlaydi. Gap va uning qismlarida til birliklarining bar-
chasi jamlangan bo‘ladi [Tillayeva, 2016]. Til birliklari birlamchi til
birliklari va ikkilamchi til birliklariga ajratilgan. Birlamchi til birliklar-
iga fonema, morfema, leksemalarni, ikkilamchi til birliklariga esa lek-
semashakl, birikmashakl va gapshakllarni kiritadi. Ikkilamchi til bir-
liklarining qurilma ekanligini ta’kidlagan holda, ularni supersegment
birliklar deb hisoblaydi. Ikkilamchi til birliklariga leksemashaklni tuz-
ish modeli, birikmashaklni tuzish modeli va gapshaklni tuzish model-
lari kirishi ta’kidlanadi. Uning fikricha, birikmashakl - supersegment
birlik. Miyaning til xotirasi markazida birikmashakl modellarining
ramzi mavjud. Ana shu modellar leksemashakl va leksema bilan to‘ldi-
rilib, nutqiy birlik holatiga o‘tadi. R.Tillayeva Sh.Rahmatullayevning
sintaktik birliklarning bu ikki holati haqidagi fikrlariga qo‘shilish bilan
birga, modellarni supersegment birlik degan fikriga o‘zining e’tirozini
bildiradi. Va shunday deydi: supersegment birliklar deb, odatda, seg-
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ment birliklar ustiga qo‘yiladigan ohang, pauza, urg‘u kabi birliklar
tushuniladi [Tillayeva, 2016]. Muallif bu o‘rinda segment birliklarni
mavhumlashtirish asosida hosil gilingan birliklar haqida - abstrakt bir-
liklar haqida fikr yuritar ekan, ularni abstrakt birliklar sifatida talqin
etish o‘rinliroq bo‘ladi, deb hisoblaymiz. Sintaktik birliklarni mod-
ellashtirish deganda, asosan, so‘z birikmasi va gapni modellashtirish
nazarda tutiladi. Biroq ushbu tadqiqot ishida modellashtirish faqatgina
gap doirasida o‘rganilgan. Shunday ekan, ushbu tadqiqot ishidan farqli
ravishda sintaktik birliklarni modellashtirish masalasini so‘z birikmasi
doirasida ko‘rib o‘tmoqchimiz. Ba’zi tadqiqot ishlarida so‘z birikma-
si modeli esa uning umumiy xususiyatidan kelib chiqib, quyidagicha
izohlanadi: T- H [tobe-hokim]. J.Ibragimov o‘zining “O‘zbek tili mat-
nlarida so‘zlarning bevosita (kontakt) va bilvosita (distant) biriku-
vchanligini dastlabki dasturiy modellashtirish” maqolasida o‘zbek til-
idagi matnlar tarkibidagi birikmalarni modellashtirishda umume’tirof
etilgan ramzlardan foydalanganligini aytib, quyidagicha misollar kelt-
iradi. Ustodning muborak ko ‘zoynaklarini taqib, xalgimning o ‘tmishi-
ga qaradim gapida:

1) o ‘tmishiga qaradim - N + SFN + V + SFv Bunda N - OT, SFN
- otning sintaktik shakllari, V — fe’l, SFv — fe’Ining sintaktik shakllari.
O ‘tmishiga garadim kabi birikmalar tipik modelining submodelini
quyidagicha berish mumkin bo‘ladi: N + SG + PS_aff + Acc_CS_aff
+ V + TS aff + Shs aff Bunda Not, SG - birlik, PS _aff - egalik shak-
li, Acc_CS_aff - jo‘nalish kelishigi, V — fe’l, TS aff (zamon shaklini
inglizcha “Tense” so‘zi asosida shu ramz orqali ifodalashga qaror qil-
dik), ShS aff- shaxs - son shakli (shaxs - son shaklini shunday ifoda-
lashga qaror qildik).

2) taqib gqaramoq - V + V + SFv Bunda V — fe’l, V- fe’l, SFv —
fe’Ining sintaktik shakllari. 3) xalgimning o ‘tmishiga garadim - N¢ +
SFN + Nk + SFN + V + SFv 4) ustodning ko ‘zoynaklari - N + SFN +
N+ SFN Bunda N + OT, SEN - otning sintaktik shakllari, N + ot, SFN
- otning sintaktik shakllari. 5) muborak ko zoynaklari - ADJ + N +
PS_aff Bunda ADJ + sifat, N + ot, SEN - otning sintaktik shakllari [4].
So‘z birikmasini modelleshtarishda ushbu yondashuvga qo‘shilgan
holda shuni aytish kerakki, o‘zbek tilining xususiyatlarini o‘zida aks
ettiruvchi ramzlar orqali modellashtirish ham bu borada, o‘ziga xos
yondashuv bo‘ladi, nazarimizda. Yuqorida o‘ziga xos yondoshuvlar
asosida so‘z birikmalarini modellashtirish masalasini o‘rganib tahlil
qilgan holda, barcha mustaqil so‘z turkumlar hamda so‘zlarni o‘zaro
bog‘lashda ishtrok etuvchi grammatik birliklarning bosh harflaridan
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foydalanib, o‘zbek tilidagi so‘z birikmalari LSQlarining modellari ish-
lab chiqildi.

1. Ot-OT; 2. sifat-SF; 3.son-S; 4. olmosh-O; 5. ravish-R; 6. fe’l-F;
7. sifatdosh —FSF; 8. ravishdosh-FR.

Kelishiklar: 1. Qaratqich-q.k; 2.tushum-t.k; 3. jo‘nalish-j.k; 4.
o‘rin-payt-o°‘.k; 6. Chiqish-ch.k; 7. ko‘makchi-k.

Otli birikmalar

Bitishuvli birikmalar:

OT, +OT, [SF, S, O, R quyidagi so‘z turkumlarining barchasi ot
bilan birikib, otli birikmalarni hosil qiladi. Kumush qoshiq, chiroyli
shahar, beshta o ‘quvchi, barcha bolalar, so ‘nggi kun.

Moslashuvli birikmalar:

OT T OT q[SF S, O, R, FSF] kltobmngvarogz yaxshining so ‘zi,
bzznmg maktabzmzz ko ‘pning ishi, o ‘qiganning fikri.

Boshqaruvli birikmalar:

OT T OT [0k, chk], kk][C, S, O, FSF] hayotga mehr, bilimdon-
ga olqlsh birinchida yig ‘ilish, unga maktub, kutilgan mehmon, baxt
uchun kurash.

Sifatli birikmalar

Moslashuvli birikmalar:

OT_ +C bolaning begonasi

Bos(]llqamvh birikmalar:

oT ,, +CJof Kk, ch.k, kk] [C, O, R, FSF, M.S] mehrga muhtoj,
sovuqqa chldamll ko ‘pga mehribon, kutganga aziz, borligida beqa-
dir.

Ravishli birikmalar

Boshgaruvli birikma:

OT; + [o° k, ch.k, k.k] [O] ishga logayd, yil kabi uzun, hammadan
keyin

Moslashuvli birikma

OT_, +R, L gapning ozi

Sonqh birikmalar

OT,, , + S [O] o ‘quvchilardan biri, ulardan ikkisi

Moslashuvli birikma:

OTlar+q.k +S_ +0 [k kunlarning birida, sizlarning biringiz

Fe’lli birikmafar

Bitishuvli birikma:

OT + FSF [S, R, O] quyoshdek porlamogq, chiroyli yozmogq, tez yur-
mogq, bitta ko ‘rmoq, o ‘zi bilmogq.

Yugqorida o‘zbek tilida so‘z birikmalari LSQining umumiy guruhla-
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rini lingvistik modellashtirishga harakat qildik. Bu masala kompyuter
lingvistikasida o‘rganilishi va takliflar ishlab chiqilishi kerak bo‘lgan
muhim masalalardan hisoblanadi. Chunki matnlarning avtomatik sin-
taktik tahlili jarayonidagi muhim bosqichlardan biri hisoblanadi.
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VJIK 811.35

K ®OPMAJbHOM MOJIEJIA THOPKCKOI'O UMEHHOI'O
COTJIACOBAHUS: JAHHBIE KYMBIKCKOTI'O SI3BIKA'

O. B. @eooposa, C. I. Tamesocos
MI'Y umernu M.B. Jlomonocosa, Mockea, Poccus
olga.fedorova@mesu.ru, tatevosov@gmail.com

B crathe 00CykmaeTcs CTPyKTypa TaK Ha3bIBAEMOW YETBEPTOH M3adeTHOMH
koHcTpykimu (M4), mnum possessive free genitives B repmunonorun Ozturk 2016,
B TEPCKOM JIHAIEKTe KyMBIKCKOTO SI3bIKa, TFOPKCKOM SI3BIKE, PACIPOCTPAHEHHOM
B HeckoJbkuX pernoHax CeepHoro KaBkaza. M4 npencraBisioT co00i UMEH-
HYIO TPYIIIY C ITOCECCOPOM B I'€HUTHBE, B KOTOPOH OTCYTCTBYET COIJIACOBaHME
Ha BepmnHe-o0nmagaeMoM (Hanpumep, ‘Ham-GEN ceiH-(J’). B KyMBIKCKOM SI3BI-
Ke oOHapy)XHBaeTcs clenyrolee orpannueHue: guctpulynus VM4 orpanndena
HMMEHHBIMH TPYIIAMH C I0CECCOPOM MEPBOrO U BTOPOT'O JIUIA MHOKECTBEHHOTO
gpcita. [l BceX OCTaNbHBIX BUIOB TEHUTHBHOIO ITOCECCOpPa CO3MAeTCs CTaHIapT-
Hasi TIOPKCKasi KOHCTPYKIIUS, U3BECTHAsl Kak TpeThs nzaderHas (M3), B koTopoii
COTJIaCOBaHME C MoceccopoM obs3arenbHo (Hampumep, ‘Moi-GEN cbeia-1SG’).
B aToit paboTe MBI HCCIeTyeM SMIMPUUSCKUE MOCISACTBUS OTCYTCTBHS COTJIA-
COBaHUS C MOCECCOPOM, OMHPAsiCh Ha JIBa paHee He OTMEUCHHBIX HaOIIOACHUS.
Bo-nepBrIX, B TO BpeMsl KaK KOHCTPYKLHUS C COTJIAcyIOIIUMCS IIOCECCOPOM HE
JIOTTyCKaeT CHHTAKCHYECKOTO BIOXKEHHS B IPYTYIO TAaKyI0 )K€ KOHCTPYKIHUIO, 3TO
CTAaHOBHUTCS] BO3MOXKHBIM, TIPU OTCYTCTBUH cOTiiacoBaHus (Harnpumep, ‘Ham-GEN
Mapara-GEN cpiH-3SG’). DTOT (akT BMECTE ¢ HEKOTOPBIMH JONOTHUTEIbHBIMU
JOMYIICHUSIMU YKa3bIBaeT Ha TO, uTo M4 ciieyer aHaIM3upoOBaTh Kak KOHCTPYK-
Mo 6e3 corjacoBaHMs rmoceccopa u o01agaeMoro, a He kak Bapuant M3 ¢ ¢pono-
JIOTHYECKH HE PeaJu30BaHHBIM COIJIACOBATENILHBIMU MOKa3aTeaeM. Bo-BTOPBIX,
V14 He mormyckaroT, 9TOOBI ITOCECCOp CTAaHOBIIICS (POKYCOM YAacTHOTO BOIIPOCA, a
TaKKe MCKII0YA0T HH(OPMAHOHHO-CTPYKTYpHOE TIepeIBIKEHHE TToceccopa 3a
Ipeaesbl UMeHHOH rpynisl. ECiu JOIMyCTHUTh, 4TO YaCTHBIE BOIIPOCH! B TIOPKCKUX
SI3BIKAX 00Pa3yrOTCs MOCPEACTBOM CKPBITOTO MEPEABMIKEHHS, OTH JIBa (haKTa MOXK-
HO CBECTH K OJIHOMY M TOMY K€ OTPaHHYEHHIO: TI0CECCOp, HE BCTYIUBILHUHA B OT-
HOILLIEHHUE COIJIACOBAHUS, OCTAETCS HEBUAUM JAJSl CUHTAKCUUECKUX JJIEMEHTOB,
BBI3BIBAIOIINX MTEPEABHKCHUE COCTABIISIFOIIHX.

KuroueBbie c10Ba: TIOPKCKUE SA3bIKH, KYMBIKCKUH SI3bIK, CHHTAKCHC MIMEHHOMN
IpyMIbl, KOHCTPYKIIUHU C I0CECCOPOM, COITIACOBAHUE.

! JlaHHBIE TOTYYEHBI B XO/I€ TIOJIEBOTO UCCIICIOBAHUS TEPCKOTO AUATICKTA,
mpoBoauBiierocs B aBrycre 2023 rona B c. [Ipearopnoe Mo3mokckoro p-Ha
PCO-Ananus TUHTBUCTHYECKOHN dKCTIeANINeH (PrUIoIorndeckoro GpaxkyiabpTeTa
MI'Y umenu M.B. JlomoHocoBa.
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TOWARDS A FORMAL MODEL OF TURKIC NOMINAL
AGREEMENT: EVIDENCE FROM KUMYK

Olga Fedorova, Sergei Tatevosov
Lomonosov Moscow State University
Moscow, Russia
olga.fedorova@msu.ru, tatevosov@gmail.com

This paper explores the structure of possessive free genitives, to use the
terminology of Ozturk 2016, in the Terski dialect of Kumyk, a Turkic language
spoken in the Caucasus, Russia. Possessive free genitives are possessive DPs
where the possessor occurs in the genitive without triggering agreement on the
head/possessee (e.g. ‘our-GEN son-@’). In Kumyk, the following restriction
holds: possessive free genitives are restricted to 1PL and 2PL possessors; with
any other type of possessor overt agreement is obligatory and a standard Turkic
genitive-possessive construction obtains (e.g. ‘my-GEN son-1SG’). In this paper,
we examine further empirical consequences of the lack of agreement with the
possessor, focusing on two novel observations. First, while a genitive possessive
construction cannot be embedded within another gentive possessive connstruction,
it can be part of a possessive free genitive construction (e.g. ‘our-GEN son-3SG of
John’s’). This fact, with certain additional assumptions, points towards analyzing
free genitive possessives as genuinely lacking agreement between the possessor
and the head rather than involving silent agreement with no phonological signature.
Second, possessive free genitives disallow wh-questions and cannot be scrambled
out of a DP. If wh-question formation in Turkic involves covert movement, these
two facts can reduce to the same constraint: a possessor that has not established
agreement with the head is syntactically inert for movement processes.

Keywords: Turkic languages, Kumyk, nominal syntax, possessive
constructions, agreement.

CyIecTBeHHBIH KOMITOHEHT TPAMMATHKU TIOPKCKUX SI3BIKOB —
MMEHHasl coriacoBaTellbHas CUCTEMa, KOTOpast Pe/ICTaBlieHa B UMEH-
HBIX [TOCECCUBHBIX KOHCTPYKIMAX (adnominal possessive construction,
[Aikhenvald, 2019]). Ee ocHOBHBIE 3JIeMEHTHI — TToceccop (possessor,
obnagaTesib) U obnamaeMoe (possessum, possessee). OCHOBHBIE 3Ha-
YEHUSI, BBIPAXKAEMbIE UMEHHOU MTOCECCUBHON KOHCTPYKLUEH, mepe-
gyuciensl B (1) (cm. [Aikhenvald, 2019; Koptjevskaja-Tamm, 2002]
CpeI MHOTHUX JIPYTHX):

(1) 3HaueHust MOCECCUBHON KOHCTPYKIIUU

. BJIaJICHHE YeM-To: oM VBaHa;

. OTHOILICHUE «YaCTh-LIEJIOe»: HOXKKA CTYJIa, FOJIOBA KOPOBHI;
. POJICTBEHHBIC OTHOIICHUS: cecTpa [leTu;

. ACCOLMALMTUBHBIC OTHOILCHNUS: mapukmaxep Katu;

. aTpuOyT 4enoBeka / 00beKTa: JKeHCKas padoTa;

DB WN —
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6. BpeMsi, MaTepuall, CBOMCTBO: KAMEHHBIN JIOM, JIUTP MOJIOKA;

7. XapaKTEpPUCTHKH YEJIOBEKa / 0OBEKTA: POXKIECHHE ChIHA, BHICOTA
TOPBIL.

3amaua mocTpoeHust oomel GopManbHONH MOJIETH TTOCECCHBHOM
KOHCTPYKIIMU JJIsi TFOPKCKUX SI3BIKOB CBs3aHa C MPOOJIEMOMN 3HAYU-
TEJIEHOTO MEXbS3BIKOBOTO BapbUpOBaHUs B ATOH o0iactH. C TOYKH
3peHHs] CHHTAKCHYEeCKOro 0()opMiIeHHsI UMEHHBIC ITOCECCUBHBIC
KOHCTPYKIIMH MOKHO C HEKOTOPOHU JI0JIeH YCIOBHOCTH Pa3leiUTh Ha
YeThIpe TUTIA TAK HA3bIBAEMBIX H3a()€TOB, TPAJUITHOHHO BBIJICIISICMBIX B
OTEUECTBEHHOM TIOPKOJIOTHH'. OHH pa3IUyaroTCs AByMs lapaMeTpaMu:
HAJIMYMEM TEHUTUBHOTO TOKa3aTels y Moceccopa U MOCECCHBHBIM
IoKa3areyieM, pealu3yeMbiM Ha oOiagaeMoM — BepruuHe M. Jlns
nepsoro usadera (M1, Ascriptive consrtuction o [Oztiirk, 2016])
XapakTepeH 0e3reHHTUBHBIA MOCECCOP U OTCYTCTBHE MOCECCHBHOTO
nokasareds, st BToporo uzadera (112, Possessive compounds 1o
[Oztiirk, 2016]) — Ge3reHUTUBHBII TTOCECCOP U MOCECCUBHBIH MOKa-
3aTelb Ha BepIIuHE, 11 TpeThero m3adera (M3, Genitive-possessive
constructions mo [Oztiirk, 2016], Canonical possessive construction
o [Csato, 2019]) — Hanmune 0OOMX TOKAa3aTeNeH, Il 4eTBEPTOro
uzadera (M4, Possessive free genitives 1o [Oztiirk, 2016], Non-
canonical possessive construction o [Csatd, 2019]) — Hanmu4ne reHn-
THBHOTO TMOKa3aTelss IPU OTCYTCTBUU MOCECCUBHOTO IMOKa3aTelsl.
B Tabnune 1 npuBeeHBI TPUMEPHI KaX 101 KOHCTPYKIIUH U3 TEPCKOTO
JIAJICKTa KyMBIKCKOTO SI3bIKa:

! TepmunOM u3ader, BOPOUEM, IPUHATO 0003HAYATH TOIBKO TAKUEC KOHCTPYK-
UM, 00a wieHa KOTOPOH SIBJISAIOTCS UMEHAMU CYLECTBUTEIbHBIMU; KPOME TOTO,
YaIme BBIICIIOT TpU TUIa m3adera, a He 4eTbipe. Cp., B 4aCTHOCTH, (parMeHT
cratbtl B BPD: «B Tropkonoruu tepmun «M.» 0003HaYaeT MMEHHBIC OTIPEACITHT.
coyeTaHus, 00a WieHa KOTOPBIX BBIPAXKEHBI CYILIECTBUTEIbHBIMU. Brinemnsercs 3
Tuma U.: 114 mepBoro XxapakTepHO OTCYTCTBHE MOP(OJIOTHY. TIOKa3aTelel CBI3n
KOMITOHEHTOB (Harmp., azep0. domir gapi ‘xene3Hbie BopoTa’, OyKB. — “¥KeJe30
BOpOTA’), JUIsi BTOPOTO — HAJIMYKE TP onpeaessieMoM adhukca MprUHaIIC)KHOCTH
3-ro nuua (Hamp., Typ. tirk dil-i ‘Typeuknii 135Ik’), U TPEThEro — adPUKC MPH-
HAUIEKHOCTH 3-TO JIMLA ITPH ONpeaesieMoM U ah(UKC poA. I1. IPH ONpeAeTeHUH
(Hamp., TypKM. at-yn oliim-i ‘cMepTh KOHs’)... Pactipenenenue QyHKIMN MEKLy
TUITaMH V1. B pa3HBIX TIOPK. SI3bIKaX HE COBIIAACT; B PSI/IC CIyYacB B OJJHOM H TOM
K€ SI3BIKE Pasil. ero THITI MOTYT yIOTPEOIATHCS KaK CHHTaKCHY. CHHOHHMBL.»
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Tadauua 1. Tunsl nocecCHBHBIX KOHCTPYKIUA B TEPCKOM IHAJIEKTe
KYMBIKCKOT'O SI3bIKa

MOKa3aresb Ha3Ba-
IIPUMEpBI: ‘Hall CBHIH ; ‘Mopst Geper’
moceccop | obmamaemoe | HHC
0] 0 401 *OM3 ynaH; ICHT U3 SIrba
0 Poss n2 *OU3 yIaH-bIOBI3; *ICHI U3 SIrba-Chl
Gen Poss n3 (Ou3-uH) ynmaH-bIOBI3; IEHTU3-HU ATha-ChI
Gen 0 14 Om3-uH ynaH; *ICHTU3-HU STba

Llenpb 3TOM cTaThyl — OOCYAUTH HECKOJBKO paHEe HE OTMEUYEHHBIX
B JuTeparype (akToB Ha MaTepHalic TEPCKOro AHAJEKCTa KyMbI-
CKOI0 SI3bIKa, IOHUMaHHUE KOTOPBIX CYIIECTBEHHO ISl IOCTPOEHUs
(hopManbHOI MOZENH, OMUCHIBAIOLICH TUCTPUOYIIUIO KaXKI0H U3 KOH-
cTpyKuuii. OCHOBHOE BHUMAaHHUE B TMOCJEIYIOIIEM U3JI0KEHUU Oyner
yaeneno M4, B KoTopoil HaOM01aeTCsl HETPUBUAILHOE JIMIHO-YHUCIIO-
BOE OrpaHUYCHHUE.

Cornacto [AGaymnaesa u ap. 2014] B murepaTypHOM KYMBIKCKOM
SI3bIKE MOTYT ynoTpeOnsitbea koHncTpykuun U1, U2 u U3, a takxke
HECKOJIbKO TOIMOHUMOB ¢ 114. B HEKOTOPBIX, OTHOCUTENIBHO PEAKUX,
CJIy4asix OJTHO M TO K€ 3HaYCHHE MOKHO BBIPAa3UTh BCEMU TPEMSI KOH-
CTPYKLUSIMH, PA3INYHsI MEXKITY KOTOPBIMU HE OYEBHUIHBL, (2):

(2) a. MeH [meHrus srpal-ga siia-H-mMaH ni

s Mope 6eper-LOC *uth-IPFV-1SG
A oicugy Ha bepezy mops. {a=b=c}

b. 'MeH [geHrW3 srba-chl|-HHA sIa-i-MaH n2
o Mope oeper-3-LOC  xuts-IPFV-1SG

C. MCEH [/JCHTU3-HH srba-chbl|-HHA sma-i-man U3
g  mope-GEN oeper-3-LOC  xute-IPFV-1SG

Hanbonee ynoTpeOUTEIbHBIME B COBPEMEHHOM TEPCKOM JlHa-
nekTe sBisitorest konetpyknuu U1 u U3, Korctpykmus M2 mupoxo
HCIIOJIB3YETCSl TOJIBKO B COYETAHUH C IMOCECCOPOM-ITHYHBIM MECTO-
HMEHHEM, a MpuUMepsl THMa (2b) NMpU3HAIOTCSA FPaMMaTHYHBIMU HE
Bcemu HocutenssMu. Konerpykuuu ¢ M4 3adukcupoBaHbl B TEPCKOM
JIUaleKTe MCKIIOYUTEILHO B COYETAHHHM C MOCECCOPOM-IIMYHBIM
MECTOMMEHHEM, CM. HIKE, a IPUMEPBl U3 KYMBIKCKOTO JUTEepaTyp-
HOTO $I3bIKa, MpeJCcTaBICHHbIE B [AOmymnaeBa u ap., 2014, c. 174]

MPU3HAIOTCS HETPAMMATUYHBIMA BCEMH OTPOIICHHBIMU HOCUTEIISI-
mH, (3).
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(3) a. Mapr-Hbl CBIH-bI u3
Mapt-GEN  nmamsarauk-3
namsamuux Mapmy {a=>b}
b. *MapT-HbI CBIH n4
Mapt-GEN  namsaTHHK

B otiimune oT KOHCTPYKIHHA, B KOTOPBIX MOCECCOP MPEACTABISIET
c0o00#1 UMEHHYIO TPYIIy TPEThEro JIMIa €JUHCTBEHHOTO YHUCIA,
KOHCTPYKLIHMH C MOCECCOPOM-IMYHBIM MECTOMMEHHEM HMMEIOT Clle-
YOIy 0cOOCHHOCTh. M4 B HUX JIOITycKaeTcs, OJIHAKO, TOJIBKO JJIst
JIBYX KOMOHMHALIM# PU3HAKOB JIMIA U yKcia y moceccopa: 1PL u 2PL!,
CM. TabnuIy 2.

Ta6auna 2. JinuHas mocecCHBHOCTH B COYETAHUU
€ CYIIECTBUTEIbHBIM ‘CbIH’

14 n3 Pycckuii nepeBoj
1SG | *menwu yian (MeHHM) yJIaH-bIM ‘MOM CBIH’
2SG | *cenu ynaH (ceHm) ynmaH-bIHT ‘TBOM CBIH’
3SG | *ony yman (oHY) ymaH-bI ‘ero CeiH’
IPL | 6u3un ynan (Om3uH) ynaH-BIOBI3 ‘HAIl CBIH’
2PL | cu3uH ynaH (cu3uH) ynaH-BITBbI3 ‘Balll ChIH’
3PL | *onansl ynan (onmaHbI) ynaH-bl ‘UX CBIH’

n4 ns3 Pycckuii nepesoj
1SG | *meHnu yaaH-puiap | (MEHH) yllaH-bUIap-bIM ‘MOHU CBIHOBbSI’
2SG | *cenu ynaH-puIap | (CEHM) yaaH-bUIAP-BIHT ‘TBOU CBIHOBbBS
3SG | *omy ymaH-puTap | (OHY) yIaH-BIIAP-BI ‘€ro CHIHOBBS’
IPL | Ou3uH ynas-puiap | (OM3WH) yaaH-BIIAP-BIOBI3 | ‘“HAIIH CHIHOBBS
2PL | cu3uH ynaH-putap | (CH3MH) yJaH-bUIAp-BITBBI3 | ‘BAIlld CBIHOBBS
3PL | *onaHnsl ynan- (oyaHbl) ynaH-bUIAP-bI ‘UX CBIHOBbBS

blIap

' OTMETHM, YTO B MHIIIAPCKOM JHAJEKTE TATAPCKOI0 SI3bIKA KOHCTPYK-
LS «<MECTOMMEHHUE-TI0CECCOpP B TEHUTUBE + CYIIECTBUTEIbHOE O3 OKa3aTes
MIOCECCUBHOCTMY 3alpelieHa TOIbKO B TpeTheM Juile 00oux uucen (TareBocos
u ap. pen. 2017).



44 Jlunzeucmuueckue mooenu

[TonHast MOZIETTh TOCECCUBHOM KOHCTPYKLUH JI0JIKHA, HECOMHEHHO,
cojiep>kaTh OOBSICHEHHE TOTO, TI0YEeMY UMEHHO 3TH JIB€ KOMOMHALINU
JIOTTYCKAIOTCSl, €CJIM MTOCECCOPY HE COOTBETCTBYET JIMUYHO-UYHCIOBAS
Mopdororus Ha obnamaemoM. He mpejiaras Takoro oObsICHEHUS B
npenesiax 3TOT0 MCCIAENOBaHUsI, Mbl, OJTHAKO, MOKaxkeMm, B 14 mec-
TOUMEHHBIN Toceccop 1/2PL mposBisieTr ”HOE CHHTaKCHYECKOE TTOBe-
JIeHHE, YeM I10CECCOphl ¢ JIpyroi KOMOWHAIMEH JTMYHO-YUCIOBBIX
XapaKTEePUCTHK.

[TepBoe cBoiicTBO MecTomMeHHOTO TIoceccopa 1/2PL cocrout B
oTcyTcTBUHU 3(PPEKTOB, BHI3BAHHBIX KOH(DIUKTOM PAa3INYHBIX KOHTPO-
JepoB cornacoBaHust. KoHGIUKT WUTIOCTpUpyeTCsl TpUMEpaMH THITA
(4), B xotopsix ioceccuBHast UI" umeet coOcTBeHHBIH oceccop. B (4)
310 ‘MOM’ — moceccop mipu UI ‘cein Pacyna’.

(4) *(menm) [Pacyn-HbI ylaH|-bIM Tel-Iu  TXK. CeHU
1.GEN Pacyn-GEN  cwiH-1SG  npuxoguts-PST
Moii cein Pacyna npuwien.

(5) *menm [Pacyn-HbI ynaH-pl|  TeN-IW  TXK. CeHU
1.GEN Pacyn-GEN  cbH-3SG  mpuxonuts-PST

Moti coin Pacyna npuwen.

Kak BumHO u3 (4)—(5), Takasi KOHCTPYKIUSI HErpaMMaTHYHA TIPU
0001 MMYHO-yuciIoBoi Mopdoioruu Bepmunbl — 1SG, kak B (4),
u 3SG, kak B (5). M0OXXHO IPEaIoNOKUTh, YTO HETPAaMMaTHYHOCTh
oOycioBneHa TeM, uTo U B (4) U B (5) OTCYTCTBYET COTJIaCOBaHHE C
OJHHM M3 JIBYX I10CECCOPOB.

[Moceccop 1/2PL, onHako, MoKa3bIBaeT APYrou MaTTepH:

(6) *(om3un) [Pacyn-ubl ynaH|-bIOBI3  TEI-TU TXK. CUSUH

MbI.GEN Pacyn-GEN cwin-1PL npuxoauth-PST
Haw coin Pacyna npuwen.
(7) ousun [Pacyn-Hbl  yllaH-bI| rea-au' TK. Cusum

MbL.GEN Pacyn-GEN cbiH-3SG npuxonuth-PST 14
Haw coin Pacyna npuwen.

(6) HerpamMmmaTuueH, Kak u ero anaior B (4). BeposTHo, 3TO
00yCJIOBIICHO TOW € MPUYMHON: OTCYTCTBHUEM COTJIACOBAHMS C TIO-
ceccopom 3SG ‘Pacyn’. Onnrako (7) OKa3pIBaeTCs MPUEMIIEMBIM, B
otiinure ot (5). D10 mokaspiBaeT, 4yTo nmoceccop 1/2PL no meHbIei

! Tloxoskee nipemoxenne [(busun) Pacyn-vi6uiz]-nol yian-vi 2ei-ou, B KO-
TOPOM JIMYHOE MECTOMMEHHUE BBICTYIAET ITOCECCOPOM TIpH noceccope ‘Pacyir’,
HMeeT okuaaeMyro uutepnpetanuio ‘ColH Haulero Pacyna npumen’.
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Mepe He HYXJIaeTCsl B COTIIACOBAHUH ¢ BepIIMHOW. Ecii ObI 9TO OBLIO
HE Tak, a KOHCTpYKuus B (7) mpeacTaBisuia Obl cO00H CTPYKTYpyY ¢
COTJIACOBAaHUEM, HE UMEIONINM (DOHOIOTHUECKON peain3ainu, mpej-
nokeHue B (7) ObLIO OBI TaK K€ HErPaMMAaTUYHO, Kak U (6).

Bropoe cBoticTBo moceccopa 1/2PL B coctaBe M4 cocrout B
TOM, 4TO BO3MOXKHOCTH (oKycupoBanus atoit UI' cymecTBeHHO orpa-
HUYEHBI. (8) TOKa3bIBALT, YTO MTOCECCOp B cocTaBe M3 rpammaTHdeH B
KauecTBa (okyca oOIIero BOIpoca, HO Takas e BO3MOXKHOCTh HEJl0-
cTymHa i noceccopa B 4:

(8) a. (Om3MH) KUM-HOM3 TeE-aAu?
MbI.GEN xto-1PL  npuxoguts-PST
Haw kmo npuwen? {a=b}
b. *om3uH KAM ren-au?
MblL.GEN kTO npuxouTh-PST

HerpammatnaHocTh (8) MOKET UMETh 0oJiee OJTHOTO OOBSICHEHUS.
Jlns Teopuii, KOTOPBIE OIUPAIOTCS HA UACI0, YTO 00pa3oBaHKe 0OIIETo
BOIpPOCA MPEANoiIaraeT CKPhITOe MEepeIBUKEHUE B HEAPTYMEHTHYIO
MO3UIMI0 JaKe B TaK HA3bIBA€MBIX SI3bIKaX Wh in situ, ObIIO OBI
IPUBJIEKATENIBHO CBsI3aTh OTpaHHueHHE B (8) C HEBO3MOXKHOCTHIO
MepeIBMUIKCHHUS IOCECCOpa B OTCYTCTBHE COTJIACOBAHMSI C BEPIIUHOM.

KocBeHHO 0 TOM, 4TO TaKyt0 BO3MOKHOCTb CIIeTyeT pacCMaTpHBaTh
CEpPBbE3HO, CBUCTEIILCTBYET CIEAYIOMUN (DaKT, CBSI3aHHBIA C JIHC-
TpuOyIueit moceccopa 1/2PL: ckpaMOIMHT TIoceccopa JA0MycKaeTes
TOJILKO JIJISI COTJIACYIOIIHMXCSI C BEPUIMHOM TTOCECCOPOB. DTO MILTIOCTPH-
pyetcs B (9):

(9) a. (om3mH) TIOHe (OM3MH)  YyJaH-BIOBI3  (OM3HWH)
Mbl.GEN Buepa MbL.GEN cpiH-1P MbI.GEN
res-au
npuxoauTh-PST

Buepa naw coin npuwen. {a=b=c=d}
b. TiOHE OM3MH ylaH ren-au
Buepa  MbL.GEN cbiH  npuxoauts-PST "4

C. *0M3MH  TIOHE YyJaH rel-au
MbL.GEN Buepa ceiH  mpuxoautb-PST n4

d. *yman  TrOHE rel-Jin OM3uH
CbIH Buepa  npuxoauth-PST  mMbL.GEN U4
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XOTsl OrpaHUYEHHsI HA CKPIMOJIMHT MOTYT OBITh HE MOJIHOCTHIO
WJEHTUYHbl OTPAaHUUYEHUSIM Ha BOIPOCUTENBHOE IIEPEIBUKEHHUE, He-
BO3MOXKHOCTb TOSIBIICHHSI TIOCECCOpPa BHE MMEHHOM TPYIIIBI, KOTOpast
Habmoaercs B (9c-d), Ho He B (9b), BO3BMOKHO, YKa3bIBAIOT Ha Mapal-
JIeU3M ¢ IpuMepamu tuna (8a-b).

3aBepiasi 3TOT OYepK, CyMMHUPYEM Halu HaOaroaeHus. B Tepckom
JIMAJIeKTe KyMBIKCKOTO f3bIKa JInuHble MecTonMenust 1/2PL nomycka-
10T, HO HE TpeOyIOT corjacoBanue ¢ obmagaembiM. [Ipu oTcyTcTBUM
COTJIACOBAHMSI CTAHOBUTCS BO3MOXHBIM BJIO)KEHHE B IIOCECCHUHYIO
KOHCTPYKIUIO IpYroil mocecCuBHOM KOHCTpyKuu Buaa M3. OxHako
II0CECCOp, HE BCTYNMUBIINI B OTHOLIEHHUE COTIIACOBaHMs, HE BUIUM IS
CUHTAKCHUYECKUX DJIEMEHTOB W OTICPAIINii, BHI3BIBAIOIINX MEPEBUKE-
HHUE COCTABIISIOLIHX.
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VJIK 811.35

O CKAJISPHOM XAPAKTEPE UMCJIOBOM HEMTPAJIbHOCTH!

C. I. Tamesocos
MI'Y umenu M. B. Jlomonocosa, Mockesa, Poccus
tatevosov(@gmail.com

B cratee o0CyxaaroTcs CTPyKTypa U MHTEpPIpETalus CYIECTBUTEIbHBIX
B TIOPKCKHUX $I3bIKaX JI0 UX COEIMHEHHUsS ¢ rpammeMoii uncia. OCHOBHOM HccIe-
JOBATEIBCKHUI BOIIPOC COCTOUT B TOM, 0003HAYAIOT JIH CYIIECTBUTENbHBIE €M~
HUYHBIE MHANBU/IbI, MHOKECTBEHHBIE HHANBHUIIBI MUK U TO U Apyroe. [locnennmii
CJIy4ail MPUHSATO HAa3bIBATh YNCIIOBOW HEHTpaAIbHOCTHIO. B paboTe HameuaeTcst aBa
apryMeHTa B MOJIb3y TUIIOTE3bI, COTIIACHO KOTOPO MHOXKECTBO CYIIECTBUTEIBHBIX
pacnajaercst Ha JBa Kjacca — Te, KOTOpble 0003HAa4alo0T €JUHUYHBIE CYLIHOCTH,
7 Te, KOTOPbIe MOKAa3bIBAIOT YUCIOBYIO HeWTpaitbHOCTh. O0a aprymeHTa onupa-
IOTCSL HA CXOXYIO JIMHHUIO paccyXKAeHuH. UTOOBI ONmpenenTh XapaKTepUCTUKA
JIEKCHYECKUX €IUHUI] IO COCAMHEHUSI C TpaMMEMaMHt TeX WJIM MHBIX KaTerOpHH,
CIIeAyeT UCCIIeIOBATENb UX MTOBEJCHNE B TAKUX KOHPUTYPALHAX, [I€ OTCYTCTBYET
10 MEHbIIIEH Mepe YacTh (YHKIIMOHAILHON CTPYKTyphl. B pabore npennaraercs
JIBE TaKKe KOH(PUTYpaIMU: He MAPKUPOBAHHOE aKKy3aTHBOM MPSIMOE JIOTIOTHEHUE
7 DIIEMEHT, HHKOPIIOPHUPOBAHHBIA B OTBIMEHHO# riiaroi. B kapadaeBo-Oankap-
CKOM sI3bIKE HEMAPKUPOBAHHbIE MPSIMbIE JOMIOJHEHHUS JEMOHCTPUPYIOT JBa MaT-
TepHa ¢ TOYKH 3PEHUS] TUCKYpPCUBHON aHaopsl. HekoTopble MOTYT BBICTYNATh
aHTELEACHTOM aHa(OPHUUECKUX MECTOMMEHHMH KaK B €JUHCTBEHHOM, TaK M BO
MHO>KECTBEHHOM YHCJIaX M TEM CaMbIM XapaKTEPU3YIOTCS YMCIOBOH HEHTpaIbHO-
cThI0. J[pyrue 10nmyckarT TOJIbKO MECTOMMEHHS B €JMHCTBEHHOM YHCIIe, TO €CTh
SIBJISIFOTCSL CEMAaHTHUYECKHU €IMHUYHBIMU. PacripesiesieHne cyecTBUTEIbHBIX MeLy
JIBYMS KJIacCaMM OIpENEeNseTcss WX MO3UIMEH Ha IIKaje WHANBUAYHPEMOCTH.
BonpmmHcTBO apTedakToB, KPYIHBIE )KUBOTHBIE U JIFOAU MPOSBISIIOT CEMaHTHYE-
CKYI0 €IMHUYHOCTH, IPOYHE CYIIECTBUTEIbHBIE HEUTpaIbHbI MO YuCITy. BTopoit
apryMeHT OINUPAETCs Ha MPEACIbHOCTh HEIPTaTUBHBIX OTHIMEHHBIX TJIarojioB B
TaTapCKOM s3bIKE, KOTOpbIe 0003HAYAIOT HHKPEMEHTAJILHOE OTHOIIIEHHE (0OBIYHO
CO3HJIAHNE HJIM AMHCCHIO) MEXy COOBITHSIMHU M WHIUBHIAMH U3 dKCTCHCHOHA-
J1a IPOU3BOJIAIIETO CYIIECTBUTENHHOr0. HekoTopele cyliecTBUTEIbHbBIE CO3AI0T
IpeaebHbIC TJIAr0Jbl U TEM CAMBIM SIBJISIIOTCSl KBAHTOBaHHBIMU. JIpyrHe mpuBo-
JST K HENPEJAECTbHOCTH, TO €CTh OKa3bIBAIOTCS HEKBAHTOBAHHBIMU. [TOCKOIBKY
KBaHTOBAHHOCTh XapaKTEPH3yeT TOJbKO MMEHHBIC NMPEAUKATHI, 0003HAYAIOIINE
€IMHUYHbIE CYITHOCTH, NMPEIEIbHOCTD IIPOU3BOJHOIO IJ1aroja aeT BO3MOKHOCTh
ONPE/IEIUTh YUCIIOBBIE XapaKTEPUCTUKH HHKOPIIOPUPOBAHHOTO CYIIIECTBUTEIILHO-
ro. Kak u B GanmkapckoM si3bIKe, pacTpeelieHne CyIIeCTBUTEIEHBIX MKy ABYMS
KJIacCaMHM OTPEACISIETCS UX TOJI0KEHNEM Ha [IKaJie MHIUBHIYUPYEMOCTH.

KaroueBble cj10Ba: TIOPKCKHE SI3BIKH, Kapadaco-0aaKapCKHil s3bIK, TaTap-
CKHUil A3bIK, IMEHHOE YHCIIO0, YHCIIOBast HEUTPAIbHOCTD, BAPUATHBHOE MapKUPOBa-
HUE TPSMOTO JIOTIOTHEHHSI, THKOPIOPAIHSI CYIIECTBUTEILHOTO

'Uccnemosanue oanepxano rpantom PHD Ne 22-18-00285, peanuzyemom
B MI'Y umenu M.B. JlomonocoBa.
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ON THE SCALAR CHARACTER OF NUMBER NEUTRALITY

Sergei Tatevosov
Lomonosov Moscow State University, Moscow
tatevosov(@gmail.com

This paper aims at exploring the structure and interpretation of uniflected
numberless nominals in Turkic languages. Specifically, it addresses the question
of whether such nominals denote singular individuals, plural individuals or both,
i.e. are number neutral. It outlines two arguments in favor of the hypothesis
that the entire set of nominals falls into two classes: lexical items that denote
singularities and number neutral ones. Both arguments rely on the same strategy.
In order to identify characteristics of uniflected items, one needs to look at their
distribution and interpretation in structurally deficient configurations, where at
least some of the functional structure is not projected and their true characteristics
are more transparently visible. I propose two such configurations: direct objects
with no accusative marking and nominals incorporated into denominal verbs.
In Karachay-Balkar, unmarked direct objects show two patterns with respect to
discourse anaphora. Some can antecede both singular and plural pronouns (i.e.
have a number neutral denotation), others only license singular ones (i.e. denote
singularities). Class membership of individual lexical items is predictable from
their projection on the scale of individuation. Most artifacts, big animals and
humans are semantically singular, while the rest of nouns (substances, granular
aggregates, collective aggregates, ...) are number-neutral. The other argument
comes from telicity of unergative denominal verbs in Tatar which denote an
incremental relation (typically, creation or emission) between eventualities and
individuals from the extension of the incorporated noun. Some of the nouns
produce telic verbs suggesting that they have a quantized denotation. Others
give rise to atelicity, thus indicating the lack of quantization. Since nominal
predicates of singular individuals are quantized while number-neutral predicates
are cumulative, telicity of corresponding verbs is indicative of these properties of
their denotations. Crucially, just as with plural anaphora in Balkar, nouns in Tatar
are distributed between the two classes based on their projection of the scale of
individuation.

Keywords: Turkic languages, number neutrality, scale of individuation,
differential argument marking, denominal verbs.

PopManbHbBIE MOJEIN TPAMMATUKHA €CTECTBEHHBIX SA3BIKOB CYIIE-
CTBEHHBIM 00Pa30M OMHPAIOTCS Ha JIOMYIICHUs O TOM, KaKOro pojia
rpaMmmaTHueckas nHpopManus U B KAKOM 00beMe XpaHUTCS B CIIOBa-
pe. Baxknblil BOIIPOC B ATOM CBSA3U — KaK BBINVISIAST CIIOBAPHBIE €UHU-
LBl 10 TOTO, KaK OHH COEAMHSIOTCS ¢ TPaMMEMaMH TeX WJIM MHBIX Ka-
TETOPHiA, HAIPUMEP, YTO MPEACTABISIET COOOI II1aros HUKaKoro BUaa
U BpEMEHH WU CYIECTBUTEIbLHOE HUKAKOTO YHCIA.

B aTo0ii crathe 0OCyx)maroTcst mpoOiieMa CIIOBapHON YUCIOBOM
HEHTPaJbHOCTHU CYILECTBUTENIBHBIX B TIOPKCKUX sI3bIKaX, KOTOPYIO B
[IEPBOM MPUOJIMKEHUN MOKHO c(hOpMYITUpPOBaTh B BUjE Borpoca (1):
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(1) ConmepxuT 1M SKCTEHCHOHAN CYIIECTBUTEIBHOTO KaK CJO-
BapHOH €IUHHIIBI €JUHUYHBIE CYIIHOCTH, UX MEpPEOJIOTHYECKUe
CYMMBI MJIH U TO U Jipyroe?

Ecnu npuaepkuBathCs TOYKH 3pEHUS, COTJIACHO KOTOPOU Cyllle-
CTBHUTEIIbHOE 0003HaYaeT anredpandecKyro CTpyKTYpY ¢ OTHOIIIEHHEM
cymmsbl (Link 1983 u mocnexnyromnue paboThl), €CTh POBHO TPH BO3-
MOYKHOCTH TIPE/ICTABHTh ce0e JICHOTAT CYNICCTBUTEIBLHOTO HUKAKOTO
9HCIa — TOT JCHOTAT, KOTOPBI OHO MMEET IO COSAWHEHHUS C YHCIIO-
BBIM TI0Ka3aTeieM. DTH BO3MOYKHOCTH IT0Ka3aHbl B (2a-c):

2)

a®b®c

a®b b&c
a®c

¢ N

a b c

B (2a) cymecTtBuTenbHOE 0003HAYAET €AMHUYHBIC CYIIHOCTH, B
(2b) — MHOXKECTBEHHBIE, B (2¢) — M T€ U IPYTHE, TO €CTh BECh JIOMEH
UHAUBUAOB, MIOANAAAIIKX 10 COOTBETCTBYMOIIEe onucaHue. Ilo-
CIACIHUN Cciiy4yaid — cllydall YMCIIOBOM HEUTPaIbHOCTU, KOT/A CYIlle-
CTBUTEJIFHOE CJIOBAPHO HE COJIEPKHUT MH(OpMAIUU O YuCIe.

Lenb 5T0M pabOTHl — MPEUIOKHUTH ABa apryMeHTa B IMOJIb3Y Te-
3Uca O CKAIPHOM XapaKTepe YMCIOBOM HEUTPAIBHOCTH B TIOPKCKUX
A3bIKAX:

(3) Tesuc o ckamapHOM XapaKTepe YUCIOBON HEUTPATHLHOCTH
TropKCKHE UCUUCIISIEMbIE CYIIECTBUTENBHBIC pACTaIal0TCs Ha JBa
kiacca. YacTh U3 HUX CIOBapHO UMEET CTPYKTYpY B (2a), T.e. 000-
3Ha4yaeT eIMHUYHBIC CYITHOCTH. J[pyras yacTh OKa3bIBaeT YUCIIO-
BYIO HEUTpaJIbHOCTb, KaK B (2c¢). [IpuHaanexHOCTh K OAHOMY U3
JIBYX KJIACCOB OMpPEJIEsIeTCs TIOJI0KCHUEM CYIIECTBUTEILHOTO Ha
HIKaJIe UHAUBUYUPYEMOCTH.

Taxkum 00pa3zoM, jajiee MbI MOMBITAEMCSI 000CHOBAThH, YTO (Hop-
MaJIbHasl MOJIeIb CEMAHTHUKH TIOPKCKUX HCYHCIISIEMbBIX CYIIECTBUTEIb-
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HBIX JOJDKHA paclpeessiTh UX Ha 1Ba Kiacca — €AMHUYHbBIE U YUCIIOBO
HEUTpaJIbHBIE.

OO0mmas cTpaterus BBISBICHHS XapaKTEPUCTHK SI3bIKOBBIX 00BEK-
TOB, KOTOPbIE OHH HMEIOT J0 COSAMHEHHS C pa3HOOOPa3HBIMHU IpaMMe-
MaMH, COCTOUT B cieaytomieM. YToObl YBUJETh TAKHE XapaKTEPUCTH-
KW, HEOOXOAMMBI KOH(PHUTYPAIuH, B KOTOPBIX MPECTABICHO BO3MOXK-
HO MeHbllIee KOJTUYECTBO (PyHKIIMOHAIBHON CTPYKTYpHI. JIJ1st riaroioB
9TO, B YAaCTHOCTH, HE TOJHOCTBIO pPa3BepHYyThIE Kiay3bl. CyliecTBu-
TEJIbHBIE MBI Oy/IeM pacCMaTpUBaTh B COCTaBE CTPYKTYP ABYX THIIOB:
MMEHHOW TPYIIbI, 3aHUMAIOIIEH MO3UIIMI0O HE MAPKUPOBAHHOTO BH-
HUTEJIbHBIM MaJ€KOM HPSIMOI0 JONOJHEHUs, © UMEHHON BEPILUHBI,
WHKOPIOPUPOBAHHON B OTBIMEHHOM TJIaroJl.

[Ipsimoe nonoiHeHue, He MApKUPOBAHHOE BUHUTEIBHBIM Ha/1EK0M,
MpEeACTaBIsAeT coOO0 HE MOJHOCTHIO PA3BEPHYTYIO0 HMEHHYIO TPYIILY
[Dayal 2011, van Urk 2019, Levin 2019, Driemel 2020], ctpyKTypHBIii
pa3Mmep KoTopoi MeHble, ueM DP, u koTopast uMeeT HeapryMEeHTHbII
CEMaHTUYECKUH THII.

Ecnu B CTpykTypy Takoi MMEHHOW TPYMIIBI HE BXOIUT DJIEMEHT,
0003HAYAOIINK TpaMMEMy YHUCIIa, TO OTO POBHO Ta KOHPUTYpAIHUs,
B KOTOPOW BO3MOXKHO 3MITMPUYECKH PA3IMUUTh ciydau u3 (2a-c). B
lNonosumna 2021 nipeicTaBICHBI pelIeBaHTHBIC (haKThl U3 MAIKAPCKOTO
JUalieKTa KapayaeBo-0aJKapcKoro si3bIKa, B KOTOPOM YMCIIOBas HE-
TPaJIbHOCTh MPOBEPSUIACH PU MOMOIIM JUATHOCTUKH, WLTIOCTPUPY-
emoii B (4):

(4) Alim alma zij-a e-di. Ala  tatli-la
Amum  si610k0 cooupath-IPFV AUX-PST.3 on.PL
BKYCHBIN-PL
e-di-le.
ob1TH-PST.3-PL
‘Anum cobupan sionoku. OHY ObIITH BKYCHBIE.

B (4) mHemapkupoBaHHOE MPSIMOE JIONOJHEHUE BHICTYNACT aHTe-
L[EICHTOM aHa()OPUIECKOr0 MECTOMMEHHUSI BO MHOXKECTBEHHOM YHC-
ne. 'paMMaTHYHOCTh Takoi aHa(OpUUECKOH OTCHUIKH TOKa3bIBaeT,
YTO JICHOTAT CYNIECTBUTEILHOTO alma B (4) conepKuT B cebe MHO-
xecTBeHHbIe cymHocTH. (Ha 310 ke, KpoMe TOro, yKka3bpIBaeT AOIy-
CTUMOCTb alma ‘a010ku’ B Ka4ecTBE MPSIMOTrO JOMOJHEHHs riaroja
‘coOupath’, HyKJAIOIIET0Cs BO MHOKECTBEHHOM akTaHTe.) JlomycTu-
MOCTb aHA(OPHUUECKOTO MECTOMMEHUS B €AMHCTBEHHOM 4ucie B (5),
KpPOME TOTO, TOKa3bIBAET, YTO €IMHUYHBIE CYIITHOCTH TAaKXKe BBICTYIIa-
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FOT 3JIEMEHTOM HKCTEHCHOHAJIA 3TOrO CYIIECTBUTEIBHOTO B IMO3HIIMH
HEMapKUPOBAHHOT'O MPSIMOTO JOIIOJIHEHUSL:

(5) Alim har kin  alma asa-j e-di. Ol
AmuM  Kaxaeld neHb sg0510k0 ecth-IPFV AUX-PST.3 on
tatli e-di.

BKYyCHBI  OBITB-PST.3
‘AMM KaXIBIH JeHb chenan s070k0. OHO (Kakabld pas)
OBIIO  BKYyCHOE.’

B coBokynHoctu nmpumeps! (4) u (5) MOKa3bIBaIOT, YTO JIEHOTAT
CYIIECTBUTENBHOTO alma ‘106710K0’ COACPKHUT U €AMHUYHBIC CYITHOCTH
1 UX CYMMBI, TO €CTh YCTPOEH B COOTBETCTBHUHU C (2¢).

He Bce cymecTBUTENbHBIE, OJHAKO, TEMOHCTPUPYIOT TaKOH Ke
narTtepH. B (6) mokazaHo cyliecTBUTENBHOE zasSciq ‘MaNbuuK’:

(6) Alim zasciq kor-e e-di.
Amnm  mansunk Buaeth-IPFV AUX-PST.3SG
‘ AITM BHUIIET MaJIb4MKa.’
a. Ol midax e-di.
OH rpycthbiii  0b1TH-PST.3SG
‘OH OBUI TPYCTHBIN.’
b. *Ala midax-la e-di-le.
on.PL rpyctHBIH-PL on1T-PST.3-PL
‘OHu ObLTH TPyCTHBIE.’

B otnuuue ot (4), B (5) npsiMoe AOMOJTHEHUE HE MOKET OBITh aHTe-
IIEeICHTOM JIMCKYPCHUBHOTO MECTOMMEHHUSI BO MHOYKECTBEHHOM YHCIIE.
DT0 MOKa3bIBAET, YTO JEHOTAT CYLIECTBUTEIBHOTO ‘MAJIbYUK’ COJIEP-
KHT TOJIBKO €JMHUYHBIE CYIIIHOCTH.

BozHukaeT ecTecTBEHHBIH BOIPOC, KaK CYHIECTBUTEIBHBIE pacipe-
JEISI0TCs MeXIy AByMs narrepHamu. A.A. ['onoBHuHa [I'onoBHMHA
2021] nmpuBOAUT JaHHBIE, COTJIIACHO KOTOPBIM 3TO OIpEAesseTcs Mo-
JIO’)KEHUEM CYIIECTBUTEIBHOTO Ha LIKaJle UHAWBUAYHpyeMocTH B (7)
([Grimm, 2018] u npyrue paboTsl) win ee 6oyiee TPOOHOM BapHaHTE
(8) c moapasaeieHreM WHIUBUIOB HA MTOAKATETOPHH:

(7) substance < granular aggregates < collective aggregates <
individuals

(8) substance < granular aggregates < collective aggregates <
natural objects < small animals < pair/grouped body parts <
artifacts < middle-sized animals < humans
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B kapagaeBo-0amkapcKoM SI3bIKE TpaHHIIA POXOIUT, IO BHIHU-
MOMY, TI0 Kareropuu apredaxToB. HazBanus Beriects, cyOCTaHIIHIA,
JIPOOHBIX COBOKYMHOCTEH (‘mecox’, ‘Apo0s’, ‘puc’), COCTaBHBIX COBO-
KYITHOCTeH (‘BUIIHS’, ‘MHCTPYMEHT ), HEKPYITHBIX )KHBOTHBIX (‘BOJIK’,
‘OapaH’), mapHbBIX YacTel Tena (‘pyku’) BeAyT ceds Tak e, Kak alma
‘s16510K0’. KpynHble ®UBOTHBIE (‘KOpoBa’) U OOJNBIIMHCTBO apTedak-
TOB (‘KHUTA’, ‘CTON’) M T.II. IOXOXKHU HA Zassciq ‘MallbuuK .

lpyroe siBiieHHE, KOTOPOE JOMOJHUTEIHHO TMOATBEPIKAAECT ITO
000011eHne, — HHTEpIpeTalns OTBIMEHHBIX TJIaroyioB. B tatapckom
SI3BIKE CaMbIF MIPOTYKTHBHBIN CITOcO0 MX 00pa3oBaHMs — IMOKa3aTelb
-la-. Hac mHTEpecyeT KOHKpETHas! pa3HOBUIHOCTH TaKUX TJIAr0JIOB,
KOT/Ia MMOCPEICTBOM MHKOPIIOPAIIUH CYIIECTBUTEILHOTO CO3/IAeTCs He-
spratus. OHa wuTrocTpaius nokaszaxa B (9)'. CTpykTypa riaaroyibHoi
IPYIIIBI 3TOrO NpeanoxeHus Beinucana B (10); oHa oTpakaer aHaims,
BIIEpBHIC NpeuioskeHHbIN B [Hale, 2002].

(9) syjyr  byzau-la-dy.
KopoBa TeneHok-VRB-PST
‘Koposa orenmiace.’

(10) [, syjr [, [ byzau]+[ la]] [, [ byzau ]] ]

Corunacho (10), rmaroipHasi BepIInHa TPECTABISIET cOO0H Bep-
Oanmsupyomuii appukc -/a-, a UCXOHAS TTO3HUIIHS UMEHHOTO KOM-
MTOHEHTA TJIarojia — KOMIJIEMEHT TOW BEPINUHBI; JBA dJIEMEHTa CO-
€JIMHSAIOTCS TIOCPEJICTBOM TEPEeABMKEHHUS BEPIIUHBIL. Y HEIPTUBHBIX
TJIaroJI0B paccMaTpUBaeMoro kjacca, coriacHo [TareBocos, 2017],
TJIaroJibHas BEpIIMHA HHTEPIPETUPYETCS KaK COOBITUE CO3MIAHHSI WITH
OMUCCHHU CYITHOCTH, 0003HAYEHHOW KOMILUIEMEHTOM.

[Ipeaukatel, ONMUCHIBAIOIINE MPOIECCHI CO3UIAHUS WM SMUCCUU
(‘ctpouts’, ‘mucaTh’ W T. 1.) MPEANONATalOT HHKPEMEHTAIbHOE OT-
HOILIEHUE MEXAY HPOLECCOM M €ro yYaCTHHKOM. DTO O3HAYaeT, YTO
CBOMCTBa COOBITHITHOTO MpEANKATa, KOTOPBIM BO3HHUKAET TOCIE 3a-
MOJTHEHHST apTyMEHTHOH 1mo3unuy B (10), 3aBUCAT OT KyMyJISITUBHOCTH
/ KBAHTOBAaHHOCTH MMEHHOTO mpeaukara. [lepea Hamu, Takum oOpa-
30M, TOT PEAKUM Claydail akIMOHAJBLHOU KOMIIO3UIMU, KOT/Ia B HEH
Y4acTBYeT HE CHHTAaKCHYECKH Pealn30BaHHBIN apTyMEHT, a apTyMeEHT,
MOABEPTAOITUNCS CEMAaHTUYECKOM NMHKOPTIOPAIIUH.

C KBaHTOBaHHBIM UMEHHBIM IPEJAUKATOM MBI OKHJIAa€M BO3HUK-

! TIpumep u3 TateBocos (pen.) 2017, mpeacTaBIsFONIN MUITAPCKAM THa-
JIEKT TATapCKOTO S3bIKA.
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HOBEHUS NMPENeNbHON HHTepnpeTannd. [1o Bceil BHIMMOCTH, IMEHHO
9TO MPOUCXOAMT B cirydasx tuna (9). Eciu BepHo, uTo npenukar bezau
‘TEJICHOK’ KBaHTOBaH, MIPEICIILHOCTD (9) BBITEKAET U3 OOIIMX MPUHITHU-
MIOB TEOPUH aKIIMOHAIBHOW KOMITO3UIIMU M HE HY)KIAETCSl HU B KAKOM
JIOTIOJIHUTENIbHOM OOBSICHEHHH.

Ecnu mHKOpIIOpHpYeMBIii IpeANKAT HEKBAaHTOBAH, y HETO OKHU/Ia-
€MO BO3HMKAET HelpeJiesibHasi HHTepIpeTanus. Tak, Hanpumep, Ipo-
HCXOJUT MPU WHKOPIOpALMN HEHCUUCISIEMOT0, a CJIeI0BaTeIbHO U
HEKBAaHTOBAHHOTO CYIIECTBUTENbHOTO maNka ‘corumn’ B (11)":

(11)marat manka-la-dx.
Mapar commu-VRB-PST
‘Mapart corumsen.’

B 3TOM MecTe cTaHOBHUTCS CYIIECTBEHHBIM CIEIYIONIUH (akT: mpe-
JUKATBI, 3KCTEHCUOHAJ KOTOPBIX UMEET CTPYKTYPY (2a), KBaHTOBAHBI,
a TIpeIKAThI C SKCTeHCHOoHaNoM Bua (2b)-(2¢) ver. CienoBarensHo,
WHKOPIOpaIus CyulecTBUTENbHOTO B Tiaroi, (10), — aTo eme ogHa
KoH(pHUTypaus, 6maronaps KOTOpPO MOXKHO YBH/IETh CBOMCTBA HMEH-
HOTO Npeaukara. Ecii B MOMEHT MHKOPIIOpAallMU CYIIECTBUTEIHHOE
HMEET CTPYKTYpy B (2a), MbI 1OJIydaeM NpeAebHBIN I1aroi, a eciiu
CTPYKTYPY B (2b) nnu (2¢) — HenpeaenbHbiid. [IpegensHOCTh OTHIMEH-
HOTO TJIaroJia, TaKUM 00pa3oM, CTAHOBUTCSI MHAMKATOPOM, YKa3bIBalO-
MM Ha CEeMaHTHYECKOE COJIEPKAHNE CYIIECTBUTEIHLHOTO.

Hannslie, oocyxnaembie B [TarteBocos, 2017], a Takxke nmpuMepsl
3 [3akues, 1993: 412-419] yka3pIBatoT, 0 BCE BHIUMOCTH, Ha Ty
K€ 3aKOHOMEPHOCTh, YTO M B KapaudaeBo-OajkapckoM s3bike. YacTb
CYLIECTBUTEJBHBIX UMEET SKCTEHCHOHAJ ThNa (2a), B KOTOPBIA BXOJST
TOJIBKO €UHUYHBIE CYIIHOCTH, U CO3JAeT NpeAeIbHbIC MPEAUKATHI.
Tax mpoucxoauT, HapUMeEp, C CYIIECTBUTEIBHBIM byzau ‘TEICHOK’
B (9) u ananoru4yasIMU. [[pyras 4acTh CyIIECTBUTEIBHBIX OKa3bIBa-
€TCsl YMCIIOBO HEHTPANBbHOM, M Pe3yNbTUPYIOUIHA TIarojl CTaHOBUTCS
HenpeaenbHbIM. HecKoIbKo 9K3eMIUISIPOB 3TOrO MOCIEIHETO Kilacca,
yIOMSIHYThIX B 3akueB (pen.) 1993, mokazano B (12):

(12) 6obtmaa ‘3aBonakuBaTh Ty4aMH, bonvim ‘Ty4a, 00s1aKo’
XMYpUTbCS
Magvluila ‘TOJIOCUTD’ maeulud ‘TONI0C, 3BYK’

! Takue ri1aroybl MOTYT UMETh HHICITUBHYIO HHTEPIIPETALHIO (‘3aCOILIH-
BETH’), HEPEIEBAaHTHYIO [T TEKYIIETO 00CyKIAeHNUS; TopoOHee cM. TaTeBocoB
2017.



54 Jlunzeucmuueckue mooenu

bIMAA ‘TIOJAaBaTh 3HAKU bIM ‘KECT, MUMHKA’
¢uxepne ‘MBICITHTD’ ¢@uxep ‘MbICIB’
myneakaa ‘TyKUTbCS myJneak ‘moTyrH,
pomoBEIE CXBaTKH

KopmJa ‘4epBUBETH’ Kopm ‘4epBb’
yeemia ‘HaCTaBISTh, YBEIICBATH, yeem ‘HacTaBieHUE’
yroBapuBaTh’

MaKMaxaa ‘neTh YaCTyIIKH’ maxmax ‘4actyimka’

Bce cymecTBuTeNnbHbIC, OT KOTOPHIX 00pa3yroTcs riaroiisl B (12), —
VCUUCIISIEMBIC; KaXI0€ U3 HUX CIIOCOOHO TPUCOSIUHSATh MOKa3aTellb
MHOXECTBEHHOT0 urciia. OJHAKO B COCTABE IIaroJIoB HU OJTHO M3 HUX
He 0003HAYaeT eIMHUYHBIN 00BEKT ‘00J7aKo’, ‘4epBb’, ‘dacTymika’ U
T.1. HanpoTuB, Bce OHM UMEIOT MHOKECTBEHHYIO, TO €CTh HEKBaH-
TOBAaHHYIO, HHTEPIIPETAINIO, a 00pa30BaHHbIE OT HUX IJIarojibl OKa-
3BIBAIOTCS, B MOJHOM COOTBETCTBUU C INMPEJICKA3aHUSMHU TEOPUU aK-
[IUOHATBHON KOMITO3UIINH, HeMpeaenbHbIMU. CaMoe CyIIecTBEeHHOE
HaOJIr0IeHne, cBs3aHHOE ¢ (12), COCTOUT B TOM, YTO BCE MEPEUMCIICH-
HBIE CYIIECTBUTEIIFHBIC 3aHIMAIOT OTHOCHTEIEHO HEBBICOKOE TIOJIOKE-
HUE Ha IIKaJe HHAUBUIYHpyeMocTu. B kapauaeBo-6aikapckoM si3bIKe
9TOM 30HE Ha IIKaJie TAK)KE COOTBETCTBYET YHCIOBasi HEUTPAIbHOCTb.

Taxum oOpa3oM, 1aHHBIE 00 MHTEPIPETAIIMH CYIIECTBUTEIBHBIX
B COCTaBE HEMapKHPOBAaHHBIX MPSIMBIX TOMOJHEHUH (KapadaeBo-0ai-
KapCKUH SI3bIK) U OTBIMEHHBIX IJ1arojioB (TaTapCKUH SI3bIK) JArOT OC-
HOBaHME CJlIeNIaTh MIPEIBApUTEIbHBIN BBIBOJI O TOM, YTO IKCTEHCHOHAI
MMEHHBIX MPEIMKATOB BapbUpyeT Mexay (2a) u (2¢) B 3aBUCUMOCTH
OT TIOJIO’KEHHS CYIIECTBUTEIBHOTO Ha IIKaJe HHANBUIYHUPYEMOCTH.
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V]IK 81°44

CJIOBOU3SMEHUTEJIBHBIE ITAPA/IUT'MBI PYCCKHUX
3AMMCTBOBAHUI B TYBUHCKOM S3BIKE,
OKAHYMBAIOIIUECSI HA CTEYEHUU COT'JIACHBIX -PT!
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Kuisoin, Toisa, Poccutickas ®edepayus
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B nanHOIi cTaThe aHANM3UPYETCS IAPaJUrMa CJI0BOU3MEHEHUS PYCCKUX 3alM-
CTBOBaHUH B TYBHHCKOM $I3bIKE, OKAaHYMBAIOIINECS Ha CTEUCHUU COIVIACHBIX -PT.
BbIsIBIIEHO, UTO 3aUMCTBOBAHHBIE U3 PYCCKOIO A3bIKA JIEKCEMbI, OKAHUMBAIOILUECS
HA CTEYEHMs COIJIACHBIX -PT, U TYBUHCKUE JIEKCEMbI, OKAHUMBAIOILUECA HA TE XKe
CTEUYECHHUS COTJIACHBIX, UMEIOT aHAJIOTUYHBIE CJIOBOM3MEHUTEIbHbIE IapaJurMbl.
Ha ocHoBe 00Hapy»XEHHBIX OCOOCHHOCTEH MapaJurMbl 3aMMCTBOBAHHBIX CyIIe-
CTBUTEINBHBIX OyIeT cocTaBieHa 0a3a JTaHHBIX 3aMMCTBOBAHHBIX CIIOB U3 PYCCKOTO
A3bIKa, UX CJIOBOM3MEHHUTEIbHbIE U CIOBOOOPa30BaTEIbHbIE MapaIurMbl, COCTa-
BAT 0a3y (hopMaIM30BaHHOH IpaMMaTHKH, pa3padaTeIBAEMOT0 B HACTOSIICE BPEMS
HannonanbHOro Kopiryca TyBUHCKOTO SI3bIKA.

KuioueBble ci10Ba: TyBUHCKUM SI3BIK, PYCCKUHN SI3BIK, 3aMMCTBOBAHUE, CJIOBO-
W3MEHUTEIbHAS MapaurMa, COrjacHble 3ByKOCOYETaHUS
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This article analyzes the paradigm of inflection of Russian loanwords in the
Tuvan language, ending in the confluence of consonants -rt. It was revealed that
lexemes borrowed from the Russian language ending in consonantal combinations
-rt, and Tuvan lexemes ending in the same consonantal combinations have similar
inflectional paradigms. Based on the discovered features of the borrowed noun
paradigm, a database of borrowed words from the Russian language will be
compiled, their inflectional and word-formation paradigms will form the basis of
the formalized grammar of the National Corpus of the Tuvan language currently
being developed.

Keywords: Tuvan language, Russian language, borrowing, inflectional
paradigm, consonantal sound combinations

BBenenue

BrustHue pycckoro si3bika Ha TYBUHCKHIM SI3bIK CTAJIO HAaHOOJIee ak-
THUBHBIM ¢ Havyana XX B. U IPOSIBIISIETCS] BO BCeX popMmax ero GyHKIH-
OHHMPOBAHUS. DTO 00YCIIOBUIIO U3MEHEHUS B 00JIACTH JICKCUKHU M TpaM-
MaTHKH TYBHHCKOTO si3bIKa. [locnennue ¢pyHaaMeHTanbHble Hecieno-
BaHHE BIMSIHUS PYCCKOTO SI3bIKAa HA TYBUHCKHN OTHOCATCS K 70-M TO-
nmam XX Beka [ Tartapurmes, 1974]. OtaenbHbIe CBEIEHUS COJIEPIKATCA
B uccinenoBanusx [Yamamba, 1974; ancyx, 2009; baryy-Croptos,
2000, 2013, 2015; Annaii, 2021].

B cnoBapubIii pOH/ TYBUHCKOTO SI3bIKa B OTPOMHOM KOJINYECTBE
MIPOHHUKAET 3aMMCTBOBAaHHAsI JIEKCHKA U3 PYyCCKOTO M IOCPEICTBOM PyC-
CKOTO M3 JPYTHX s3bIKOB. [lonanas B TYBUHCKHI SI3BIK, OHH aJIalITH-
pyroTCs B pa3HOM creneHu. [103TOMy BO3HHKAIOT C OJHOM CTOPOHBIL,
00BEKTUBHBIE TPYTHOCTH B UX OTPAKEHUH HA IMUCHME B COOTBETCTBUN
¢ Mopdo-POoHETHIECKUM TIPABUIIAMH TYBHHCKOTO SI3bIKa C OJTHOM CTO-
POHBI, C APYTOi — YPOBEHB BIIAZICHUS PYCCKUM SI3bIKOM COBPEMEHHBIX
HOCHTEJICH TYBUHCKOTO SI3bIKa OTJIMYAETCSI OT TOTO, KaK 3TO OBLIO B
60-e u 70-e rr. XX B., korja paszpabaTbiBajuCh MpaBuiia opdorpadun
u opdosnmu. Toraa ke ObUTH pa3paboTaHbl MPaBHIIA MPABOIUCAHUS
PYCCKHX 3aMMCTBOBaHUI B TYBUHCKOM SI3bIKE.

B nocneiHue T0O/BI IPOBOASITCS MCCIIEOBAHNUS TI0 HAPABICHUIO
«Kopmyca si3pik0B HapomoB Poccum», B pamkax KOTOpPOro HAET pa-
00Ta Mo rpaMMaTHYECKON pa3MeTKe B KOPIYCax TIOPKCKUX SI3BIKOB
toxkHoM Cubupu: xakacckoro [[Is160, IlelimoBuu 2014], TyBUHCKOTO
[Oorzhak, Khertek, 2015; Canuak, baiibip-oon, 2015; Washington,
Bayir-ool, Salchak, Tyers, 2016]. Pa6oTa 1o TUHrBUCTHYECKOMY aH-
HOTHPOBAHUIO TYBUHCKUX TEKCTOB BEAETCS B Pa3HBIX MPOTpaMMax U
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o pa3HbIM MeToanKkaM. B TyBHHCKOM MHCTHTYTE TYMaHHUTapHBIX W
MIPUKJIaTHBIX CONMABHO-3KOHOMUYECKHUX McciaenoBanuii mpu [pasu-
tenbeTBe PecyOnuku ThiBa BeneTes pabora 1mo pa3paboTke mporpam-
MBI IPOBEPKH MTPABOMMCAHHS TYBUHCKOTO si3bIKa Ha ocHOBe Hunspell,
B paMKax KOTOpPO#l co3maroTcs cioBapHas u addukcanbHas 6a3bl Ty-
BUHCKOT'O SI3BIKA.

Haubonee ciaoxHoi Ayt (opMaabHOrO OMMCAHUS SIBISETCS CIIO-
BOM3MEHHUTENbHAS MapagiurMa CKJIOHEHHs 3aMMCTBOBAaHHBIX CIOB. U
LIEJIBIO IAaHHOW CTaThH SBJSIETCS OMHCAaHUE 0COOEHHOCTEH OCBOCHHMS
3aMMCTBOBAHHOM U3 PYCCKOTO SI3bIKA CYIIECTBUTENIBHBIX C TOUKH 3pe-
HUS X MOP(OJIOTHYECKON aanTalny, OTPaXKaloelcss B TpaMMaTH-
YECKOM mapaaurme.

Marepuanom JUIst HCCIIeIOBAaHHS TIOCTYKHIIa COCTaBIICHHAS aBTO-
pamu 0a3za TaHHBIX 3aMMCTBOBAHHBIX CJIOB M3 PYCCKOTO SI3bIKA B TY-
BHHCKHH, 00muM 00beMoM 6 324 ex.

Oco0eHHOCTH CJIOBOU3MEHEHMS 3aNMCTBOBAHMI
B TYBUHCKOM sI3bIKe, OKAHYMBAIOIIUXCSI HA CTEYEHUsI
COIJIACHBIX -pm

Oco0eHHOCTH B CIIOBOM3MEHHUTENBHBIX MapagurMax UMEH Cyle-
CTBUTENBHBIX MPOSIBISIFOTCS Y PYCCKUX 3aMMCTBOBaHMM, OKaHYMBAIO-
LIUXCS HA CJICAYIOLIUE CTEUCHUS -pm. ITO TaKUE JICKCEMbI KaK: CHaH-
oapm, KoHyepm, Kypopm 1 Ip. Bcero mogoOHbIX 3aMMCTBOBaHHBIX
JIEKCEM B 3JICKTPOHHOH 0a3e okono 30 en.

DnextpoHHast mporpamma Notepad++ mo3BoJIsIeT COCTaBUTH Mapa-
JIMTMBI BCEX CJIOB. B mepBoii cTpoke npeacTaBiieH: NOACUYET BCEX eau-
HUIT 0] 0003HaueHueM N3, Ha BTOPO# CTPOKE B KBaJIPaTHBIX CKOOKaX
MIPOIUCHIBAIOTCS TIIaCHBIE OYKBBI IIOCJICHETO CJIOTa B CJIOBE, B CIIELY-
IOIei KBaJIpaTHOM CKOOKE MPOMHUCHIBAIOTCS MPEANOCIEHAE COTIIac-
Hble OyKBBI CJIOB M B TIOCJIEIHEH KBaApaTHOI CKOOKE MPOMUCHIBAIOTCS
KOHEUHBIE COTTIacHbIE OYKBBI, 38 CKOOKaMHU CIIEAYIOT IpaMMaTHUECKHE
MoKa3aTesld UMeHH: Ynucio u najex (+Sg+Nom). B npencraBnenHoM
HUXe pUCyHKe | B cTpokax ¢ 3-ro mo 22-i1 pacnuchIBaloTcst GOpPMBbI
POIUTENBHOTO MajieKa Pa3HbIX CIOBO(POPM B COOTBETCTBHHU € UX (O-
HETUYECKOH ajanTanueid, TpeOyeMoi 3aKOHOM CHHTapMOHHM3Ma B TY-
BUHCKOM si3bike (+Sg+Gen).
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X

X N3 0 0 [aeéuoowyyswa] [6BIIK3AKAMHRNPCTOXIUmL] [ GBI KIMENPCTXUmILE | +Sg+Nom
X N3 0 muun [ems] [np) (6] +Sg+Gen
X N3 0 ynyn [oyw] [M] [6] +Sg+Gen
X N3 0 wmumn [e] [p] [B] +Sg+Gen

X N3 0 wmun [awsi] [nu] [r]  +Sg+Gen
X N3 0 unun [em] [H] [r] +Sg+Gen
X N3 0 yuyn [oy] [nu] [r] +5g+Gen
X N3 0 tux [ea] [p] [r] +Sg+Gen

X N3 0 Tyn [oy][p][r] +Sg+Gen

X N3 0 mem [as] [rp] (a) +Sg+Gen
X N3 0 wmei [a] (Ann] (&) +Sg+Gen
X N3 0 wuun [ewu] [3#nup] [n] +Sg+Gen
X N3 0 yuyH [o] [3H] [n] +Sg+Gen
X N3 0 ryn [oy] [p]l[n] +Sg+Gen

X N3 0 mum [(a] [oap] [x] +Sg+Gen
X N3 0 mum [eu] [ap] [x] +Sg+Gen
X N3 0 myn [o)[p] [®X] +Sg+Gen

X N3 0 muw [e] [up] [3] +Sg+Gen

X N3 0 mun [a) [Bn] [x] +Sg+Gen

X N3 0 mun [e] [#n] [k] +Sg+Gen

X N3 0 wmuun [a] [1] [x] +Sg+Gen

v Sien feni) i) (o) LCacan

F:

Puc 1. OGpa3ers clI0BOU3MEHUTEIBHON MapaurMbl 3aUMCTBOBAHHBIX CIIOB
B pomuTenbHOM maaexe (+Sg+Gen)

CroBOM3MEHHUTENBHBIE MMapaJuTMbl HEKOTOPHIX 3aUMCTBOBAHHBIX
CJIOB: Kypopm ‘KypopT’ ¥ TYBUHCKOTO CJIOBA 6pm ‘OTOHBL’ B POJUTEIb-
HoM (+Gen.) u narenbHOM (+Dat.) majeke coBmagaroT, HaIpUMeEp, Ha
Puc. 2: kypopmxa ‘xypopty’, opmre ‘oraio’ cM. 234 ctpoky Ha Puc. 2.

0 mre [en] [Bixundxu] [T] +Sg+Dat

N3 0 yra [oyo] [rikamingxm] ] 1Sg1Dat
N3 0 ka [agoympal [mipce] [T] +Sg+Dat

N3 0 xe [emes] [pcTs][T] +Sg+Dat

N3 0 ka [adoywo] [er] [v] +Sg+Dal

N3 0 mra [a][u][d] +Sg+Dat
N3 0 xe [e][#] [d] Fsgtbat
N3 0 yra [y][m][d] +Sg+Dal
N3 0 ka [aoy] [pl[d] +Sg+Dat
N3 0 ka [ao] [up][x] 18giDat
N3 0 ke [eu] [itHp] [x] +Sg+Dat
N3 0 xa [a]lp][u] +Sgtbat
N3 0 ke [e]lp] ] 18 1Dal
N3 0 mra [a] [mpr] [] +Sg+Dat
N3 0 wure [ems] [HpT] [u]l +SgtbDat
N3 0 yra [oy][w] 4] +Sg+Dal
N3 ka [agoy] [BEps] [m] +Sg+Dat

0
N3 0 ke [ewmy] [upw] [m] 15gtDat

N3 0 ka [ol [p][w] +Sg+Dat

N3 0 xa [aoymn] [Bmksncrumm] [B] +Sg+Dat
N3 0 ke [ew] [oncrumm] (1] 1SgiDat

N3 0 ra [aoywusa] [aaMp] [&] +Sg+Dat
N20 mn Tarend ool 1 aCrinat

B 0omas

Puc 2. O6p21361_l CIIOBOM3MEHUTEIIHHOM napaaurMbl 3aMMCTBOBAHHBIX CJIOB,
OKaHYMBAIOMIUXCA HaA -pm B JATCIIbHOM IaACKe

B crnoBom3smenuTeabHON napaaurMe HaMu pacCliiCbhbIBaAIOTCA ITO0JI-
HBIC IBC (I)OpMI)I HaIrpaBUTCIIbHOTO IMaJc’Ka B TYBUHCKOM S3bIKC! (l)Op-
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Ma Ha -ye / -oce (+Latl) u popma Ha -Osia /-muse (+Lat2) co Bcemn
(donernvyecknmu Bapuantamu. Hanpumep, cMm. ctpoku 416 Ha Puc. 3:
Kypopmue ‘Ha KypopT’, epmue ‘Ha OTOHb .

y®e [oyiol| | THRIMHIGRT] [T +5g+Tatl

SFX N3 0 ue [aeémoeynboal [aipers] [T] 1SgiLatl
SFX N3 0 wee [al [u] [@] +3g+Llatl

! SKX N3 0 ywe [y][m][d] +SgtLatl
SEX N3 0 ue [aeoy] [Ap] [¢] +Sg+Lall
SFX N3 0 ue [aeuo] [khHp] [x] +Sg+Le
SFX N3 0 uwe [al[pli]  +5qg+Tatl

2 SFX N3 0 ue [e|lpl[ul +Sg+Tlatl
SFX N3 0 wee [a] [upT] [9] 1SgiLatl
SFX N3 0 wxe [ewo] [upr] [u] +SgtLatl
SEX N3 0 yxe [oy]l[z][u]l +3g+Latl
SIX N3 0 ue [aeBnoyy] [Baps] [w]  +S8g+Lall
SFX N3 0 us [o] [p][m]  +8g+Latl
SFX N3 0 uve |aeswoywsid| |rmramsmreramn] s +5g+Tatl
SFX N3 0 xe [aewoymmoal [plle] +Sg+Latl
SFX N3 0 mmune [em=] [ap] [6] 1SgiLat2
SEFX N3 0 yoysa [oyo] [M] [6]  +SgtLat2

4 SEX N3 0 mumee [e] [p][B]

POSEFX N3 0 meea [aws] [us] (1]
SFX N3 0 wivee [eu] [H][T]

3L SFX N3 0 ynyma |oy| || |7]
SFX N3 0 v les](pllr]
crv w3 A el Fed T

Puc 3. OGpaser| clI0BOM3MEHUTEIBHOMN MapaurMbl 3aMMCTBOBAHHBIX CIIOB
B TYBHHCKOM SI3bIKE B HAIIPaBUTEIFHOM Tajexe -ue / -oce (+Latl)

W Taxxke ¢opma B HanmpaBUTEIBbHOM MajekKe Ha -0blga /-muge
(+Lat2) cm. crpoky 480 xypopmmyea ‘Ha KypopT’ u B cTpoke 490
epmmyee ‘Ha orous’. Puc. 4

[l
EL

0 mmee [ewn] [np] [0] +SgtlLat2

0 rysa |yl [0l o] +Sg+Lat2

0 ryee [e][®][n] +Sg+Lat2

0 pusa [ad] [6sracnrd] [pl +Sg+lal2
0 muee [ems] [GermiTd] [p] +Sg+Lat2
0 nyna [Soywo] [6rgrd] [p]  +Sgilat2
0 mmee [en] [Gixmznpc] [c] +Sg+lat2
0 muma [am] [reavanpe] [c] 18qiLat2
0 mysa [oyw] [kMunpe] [c]  +Sg+Lat2
0 wmmea [asa] [Bkmapxu] [T] +S8g+Lat2
0 wmse [en| [Bikandxul [v] +Sg+Lat2
0 yaysa [oyio] [rixmmungxm] [T] +Sg+Lat2
0 wuwa [aw] [Apn] [v]  +Sg+lal2

0 mwee [ems] [pvl[T] +Sg+lat2

0 wyna [Boyio] [pn] [w] 1SgiTat2

0 ryee [e] [pl[r] +Sg+Lat2

w mema [ama] [nel [v] 1Sgilat2

T muse [ems][cllr]  +Sg+lat2

w mypa [8oyw] [c][T] +Sgtlat2

v oresa [al[v][r] +Sgt+Lat2

m muee [em] [r][T] +Sg+Llat2

v owysa o] [v] [v] +8g+Tal2

PR S N RS | ACaT 40

Puc 3. O6pazer clIOBOM3MEHUTEIHHOM Mapa iurMbl 3aNMCTBOBAHHBIX CIIOB
B TYBHHCKOM $I3bIKE B HAIIPaBUTEILHOM NaJieke-0bi8a /-muee (+Lat2).
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[TapagurMa MHOXECTBEHHOTO YMCIIA TAK)KE OTIMYACTCS, TaK Kak
ad(hUKC MHOKECTBEHHOTO YHCIIa 3aBUCHUT OT IIACHOW OYKBBI MOCIIE/I-
HETo cjiora cupsiraemoro ciosa. Hanpumep, cM. ctpoku Ha Puc. 5: ky-
popmmap ‘KypopThl’, epmmep ‘OTHH .

ynap [oyo] [rawnngxm) [v] +PLl+Nom
rap [atoywmos] [mifpcs] [T] +P1+Nom
rep [emes] [pers] [w] +P1+Nom

r rep [en] [cr][T] +PLl+Nom

» rap [a&oyw] [cr] [m] +P1+Nom

wnap [al [H] [@] +P1+Nom

mep [e] [4] [@] +P1+Nom

vaiap Ly] [M] [d] +P1+Nom

rap [aoy] [p] [®] +P1+Nom

rap lao] [up] [x] +P1+Nom

zep [en] [wimp] [x]  +PL+Nom

rap lal[p][u]l +Pl+Nom

rep [e] [p][u]l +P1l+Nom
tiap [al [upwl [l +P1+Nom

wnep [ens] [Hpr] [4] +P1+Nom

ynap Loyl [m] [u] +P1+Nom

rap [agoy] [RHp®] [m] +P1+Nom

mep [emy] [HpL] (m]  +PL+Nom

rap [o] [p] [m] +Pl+Nom

Tap [a¢oyual [paxsncTuum] [b] +Pl+Nom
mep [eu] [mxsncrumm] (6] +P1l+Nom

nap [aoywwa] [][6] +P1l+Nom
B

Puc 4. OGpa3er| clI0BOM3MEHUTEIBHOMN MapaurMbl 3aMMCTBOBAHHBIX CJIOB
B TYBHHCKOM SI3BIKE BO MHO)KECTBEHHOM YHCIIC

[IputsoxatensHas popma: cMm. ctpoku Ha Puc. 5: kypopmy ‘ero xy-
popT’, 6pmy ‘€ro OroHs’, TAe 0KUAATIOCH ObI 03BOHYCHNE KOHEYHOTO
COIJIACHOTO.

o

SFX N3 0 wm Lewo] [Geipard] [p]  +Sg+PxSgltNom
59 SFX N3 0 ym [eoyio] [Geard] [p) +5g+PxSgl+Nom

SFX N3 c wama [en] [Simnp] [¢]  +5g+PxSgl+Nom
41 SEX N3 cc =um [en] [c][c] +Sg+PxSgl+Nom

2 SEX N3
SFX N3
SFX N3
SIX N3

c wzem [aa] [reomvanp] [e]  +8g+PxSgl+Nom
oo mam Laal [e] [e] 1Sq1PxSqgl Nom
c yaym [oyio] [kmunp] [c] +Sg+PxSgl+Nom
cc 3ym [oy]l[c]lc] +5g+PxSgl+Nom
SEX N3 0 e [ams] [BrivHpexu] [T] +Sg+PxSgl+Nom
SEX N3 0 v [en=] [Bixanpdxa] [T] +Sg+PxSgl+Nom
48 SFX N3 0 ym [&oywo] [miAkmvunpdxm] [r]  1Sg1PxSgliNom
C
T
by
by
0
w
T
0

1149 SFX N3 0 wm [eno] [p] [v] +8g+PxSq1+Nom
11500 SFX N3 = mem [a] [B] [7] +Sg+PxSgl+Nom
1151 SFX N3 maM [3][B] (0] +Sg+PxSgl+Nom
1152 SKEX N3 o moym [o] [] [T] +Sg+PxSgl+Nom
1153 SEX N3 yM [e] [p][T] +Sg+PxSgl+Nom
1154 SFX N3 = vrym [6] [e] [p] [r] +Sq+PxSg1tNom
1155 SFX N3 = wmM [a] [a] [v] +5g+PxSgl+Nom
1156 SFX N3 1
1157 SEX N3 cr = [en] [c] [T
]
r]

e [asa] [c] [

1

1158 SEX N3 cr =ym [&oyp] [c
L

|

T] +Sg+PxSgl+Nom

] +8g+PxSgl+Nom
[r] +S8g+PxSgl+Nom
1891 PxSql I Nom

o LCALDYC AT N

1159 SFX N3 mr jmm [a] [7]

141 STV W2 m

T
i

O mEEO0O0R

Puc 5. O6pazen clIOBON3MEHUTEIHHOH Mapa iurMbl 3aMMCTBOBAHHBIX CIIOB
B TYBHHCKOM SI3BIKE B MPHUTSDKATEIBHOM (popme
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3akarouenue

OO06Hapy>KeHO, YTO 3aMMCTBOBAaHHBIC M3 PYCCKOIO SI3bIKA JICKCEMBI,
OKaHUYMBAIOLIMECS Ha CTEUCHUsI COIIACHBIX -pii, U TYBUHCKHE JIEKCE-
MBI, OKaHYHBAIOIINECS Ha T€ )K€ CTCUCHHsI COTIIACHBIX (6pm ‘OTOHB
0opm ‘4eTbIpe’, Kypm ‘4epBb’, yypm ‘CTpaHa’, CIOXKHBIC CIIOBA Y-
0epm ‘Tpu-4yeTbIpe’), UMEIOT aHAJIOTUYHbIE CIOBOM3MEHUTEIbHbIE a-
paaurmel. Tak, B BRIOOpKE MapagurM Ha CTEUEHHUS! COTJIACHBIX BCErO
HacuuThiBaeTcs 955 exn. u 8 641 cTpok, KOTOpPBIE ONPE/IEIICHBI CHCTEME
Hunspell B rpynmy N3. Ha ocHOBe 00Hapy>KeHHBIX OCOOCHHOCTEH Ta-
paanurMbl 3aMMCTBOBAHHBIX CYILIECTBUTENBHBIX OyIET cOCTaBlieHa 6a3a
JAHHBIX 3aMMCTBOBAHHBIX CIIOB U3 PYCCKOTO SI3bIKa, HX CJIOBOM3MEHH-
TeJIhHBIC U CIIOBOOOPA30BATEIbHBIE MAPaIUT MBI, COCTaBAT 0a3y (op-
MaJIN30BaHHON IPaMMAaTHKH, pa3padaTbiBa€MOr0 B HACTOSIIEE BpeMs
HanmonanpHOTO KOpIyca TYBUHCKOTO SI3bIKA.

YciioBHBIC 0003HAYCHHSA

Nom — UMEHUTENbHBIN MANEK

Gen — pouTeNbHBINA Ta/IeK

Dat — maTenpHBIN IazIex

Lat]l — HanpaBUTENbHBIN MaEX -

Lat2 — nanpaBUTEIbHBIN MAEK -

Sg — eNMHCTBEHHOE YHCIIO

Pl — MHOXECTBEHHOE YUCIIO

PxSgl — nputskarenbHas GopMa eIMHCTBEHHOTO YNCIIA —bIM

PxPl1 — nputspkaTensHas popMa MHOKECTBEHHOTO YHCIIA —blBbIC
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JEKCHYECKO-TPAMMATHYECKHUE CTPYKTYPbI
ATTJIIOTUHATHUBHBIX A3BIKOB JIUISI PABPABOTKH HOBBIX
TEXHOJIOT' YA OBPABOTKH MTH®OPMALIMA
(HA ITPUMEPE TATAPCKOT O A3bIKA)

Jlc. I Cyneitmanoé’, P. A. Tunomynnun’,

H. P. Myxamem3sanos', A. 1. ®puoman’
Hnemumym npuxiaaonoi cemuomuxu Akademuu HayK
Pecnyonuxu Tamapcman, Kazans, Poccus
2Unemumym ungopmamuKku u Mamemamuiecko20 MoOeIupOSaHus.
um. B. A. Ilymunosa Konvckozo nayunoco yenmpa PAH
Anamumut, Poccus
dvdt.slt@gmail.com, rinatgilmullin@gmail.com,
ilnur.mukhametzyanov@gmail.com, fridman@iimm.ru

B aTo0it cTaThe mpecTaBIeHa MOJAENE JUIS aHAJIHM3a arTIIOTHHATHBHBIX S3BI-
KOBBIX CHCTEM, OCHOBAaHHAsl Ha NX JIEKCHYECKUX M I'PaMMaTHYECKHX CBOICTBaX.
OT0 BKJIIOYAET B ce0sl peKypcHIo, MOP(HOIOrHIECKUil IUIUIC, (YHKIIMOHAIBHOE
pa3HOOOpa3ye U CeMaHTHIECKYI0 MHOTO3HAYHOCTE aQ)(UKCOB (B YACTHOCTH, ad-
(UKCOB, KOAMPYIOIIMX HEJOCTATOUHO ONpPE/IeCHHYI0 HH(POPMALIUIO U HEYSTKHE
KOMaH/Ibl). DTO TONBITKA PELINTh MIaBHYI0 MPOOJIEMY CETrOJHSIIHUX HHCTPY-
MEHTOB 00pabOTKM M HAKOIUICHUS JAHHBIX B 3THX A3bIKaX, 8 UMEHHO HX HHU3KYIO
MPOU3BOIUTEILHOCTD. 110 HalleMy MHEHHIO, 5TO OOYCIIOBJICHO CIIOKHOCTSMHU B
MHTEJUICKTYaJIU3allU 3THX HHCTPYMEHTOB, KOTOPBIC OBUTH CO3/1aHbl Ha OCHO-
B€ YIPOUICHHBIX NCKYCCTBEHHBIX S3BIKOB IporpaMMupoBanus. OHH, 1O CyTH,
SIBJISIFOTCSI TIOJIMHO)KECTBOM aHAJIMTHYECKUX CIOBOM3MEHHTEIbHBIX S3bIKOB MIIN
HCKYCCTBEHHBIMH CTPYKTypaMH Ha UX OCHOBE. B KadecTBe pelieHus mpearact-
CsI CO3/IaHUE MOJieTIell arrTIOTHHATHBHBIX SI3bIKOB Ha 0a3e DeIeHTPaTN30BaHHBIX
MEXaHNU3MOB [POBEPKH 1 MACHTU(PUKALMN 3HAUYCHHUH C YUETOM BBIIICYTOMSHYThIX
CBOJCTB 3THX SI3BIKOB. B OIGHKE M MIUTIOCTpAIMX HAIIMX WCH OyAeT MCIoJB30-
BAaTHCS TATapCKUIA A3BIK, TaK KaK aBTOPEI IMEIOT OOJBIION OIBIT €T0 H3yUYCHHS.

KuroueBble ciioBa: arrirOTUHATUBHBIN €CTECTBEHHBIN $3BIK, HHTEIICKTY-
QJIBHBII MHCTPYMEHT JUIs BepOai3alii U pacrlio3HaBaHus 3HAUCHUH, TaTapCKUH
J1eKTpoHHbIH kopiyc “Tyran Ten”.
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LEXICAL AND GRAMMATICAL STRUCTURES
OF AGGLUTINATIVE LANGUAGES FOR THE DEVELOPMENT
OF NEW INFORMATION PROCESSING TECHNOLOGIES
(ON THE EXAMPLE OF THE TATAR LANGUAGE)

Dz. S. Suleimanov', Ri. A. Gilmullin’,
L R. Mukhametzyanov', A. Y. Fridman?
!Institute of Applied Semiotics, Academy of Sciences of the Republic of
Tatarstan, Kazan, Russia.
’Institute for Informatics and Mathematical Modelling, Kola Science
Center RAS, Apatity, Russia
dvdt.slt@gmail.com, rinatgilmullin@gmail.com,
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This text presents a model for the analysis of agglutinative language systems
based on their lexical and grammatical properties. This includes recursion,
morphological ellipse, functional diversity and semantic ambiguity of affixes
(in particular, affixes encoding insufficiently defined information and fuzzy
commands). This is an attempt to solve the main problem of today’s data processing
and accumulation tools in these languages, namely their low performance. In our
opinion, this is due to the difficulties in the intellectualization of these tools, which
were created on the basis of simplified artificial programming languages. They
are, in fact, a subset of analytical inflectional languages or artificial structures
based on them. As a solution, it is proposed to create models of agglutinative
languages based on decentralized mechanisms for checking and identifying values,
taking into account the above-mentioned properties of these languages. The Tatar
language will be used in the evaluation and illustration of our ideas, as the authors
have extensive experience in studying it.

Keywords: Agglutinative Natural Language, Intelligent Tool for Verbalization
and Meaning Recognition, Tatar Electronic Corpus “Tugan Tel”.

BBenenue

N3ydenne ecTecTBEHHBIX SI3BIKOB COCTOHT U3 TPEX OCHOBHBIX KOM-
MOHEHTOB: KOTHUTHBHOTO, KOMMYHUKAaTHBHOTO U TEXHOJOTHYECKOTO
[CyneiimanoB, 2010]. KorHUTHBHBINT KOMIIOHEHT OIMUCKHIBAET CITIOCO0-
HOCTb $I3bIKa OTIMCHIBATH MOJIENIb MUPA, MMPOLIECCHI MBIIIJICHUS U TIPEJI-
CTaBJIATh CTPYKTYpHBIC U (PYHKIIMOHAIBHBIE aCTIeKThI 3HaHUs. KoMMy-
HUKATUBHBIA KOMITOHEHT OTpPa)aeT CIIOCOOHOCTH SI3bIKa KOJIUPOBATH,
NPUHUMATH U TIepeiaBaTh HHPOPMAIi, 00padaThiBaTh CEMHOTHYE-
CKHE JIaHHBbIC W OPTaHU30BBIBATH TUAJIOTH. TEXHOIOTHIESCKHI KOMIIO-
HEHT ompenesseT GopMaNbHbI U KOHIENTYaJIbHBII BO3MOKHOCTH
€CTECTBEHHOTO SI3bIKa /ISl CO31aHus d()(HEKTUBHBIX WHCTPYMEHTOB
00paboTKX U XpaHeHus] HHQOpPMAIIHH, a TAK)Ke pa3pabOTKU WHTEIUICK-
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TyaJIbHOTO MPOrPAMMHOI0 00ecIieueHusl, BKII0Yast ONEPaliOHHbIE CH-
CTEMBI.

CoBpeMeHHBIE HHCTPYMEHTHI HAaKOIJIEHUSI 1 00paboTku nHpOp-
MallM{ Ha €CTECTBEHHOM $SI3bIKE HEAOCTATOYHO (PPEKTUBHBI U TUIOXO
CIPaBISIOTCS € 3a7a4aMy MTOMCKa U 0TOOpa MHPOPMAIIUY B pacrpeie-
NEHHBIX 0a3ax JaHHBIX U W3BJICUEeHUs 3HaHUH. [IpuunHOii ToMy SBIS-
€TCsl TO, YTO OHM II0 CBOEH CYTH HE SIBJISIOTCS UHTEJUIEKTyaJlbHbIMU,
ITOCKOJIBKY CO3JAI0TCSI HA OCHOBE MPOCTHIX MCKYCCTBEHHBIX S3BIKOB
nporpammupoBanus. [lociennue mpencTapisioT co00l MOJIMHOXKE-
CTBO ()JIEKTUBHBIX aHATUTHYECKUX SI3IKOB MJTH UCKYCCTBEHHO CO3/1aH-
HBIX CTPYKTYP Ha OCHOBE TaKUX €CTECTBEHHBIX SI3bIKOB.

Jpyroii mpobiemoii B cuctemMax 00pab0OTKH eCTECTBEHHBIX SI3BIKOB
SIBJIIETCS TO, YTO MX MOJIEIH CTPOSTCSI HA OCHOBE (hOPMaTN30BaHHBIX
CHCTEM, HalpuMep, YHUBEPCAIbHBIX I'PaMMaTHK (Hampumep, [ XoMm-
ckwmii, 1957]), D10 co3maeT JBe OCHOBHBIC MPOOJIEMbI: MOHOTOHHOCTh
BBIBOJIOB U ITIACCUBHOCTB CPEJCTB JIOTMKO-CEMAaHTHUYECKOr0 aHaIu3a
naHHbIX. B padote [Lleiitrn, 1980] Takue Moienu eCTECTBEHHOTO S3bI-
Ka Ha3BaHbI IJI00AIBHBIM ITOAX0IOM K UCCIIEOBAHUIO ECTECTBEHHOTO
A3blka. OJJHAKO 3TU METOJbI HE MOAXOIAT AJIs U3YUEHHUs arrjIloTHHA-
TUBHBIX S3BIKOB M TATAPCKOTO B YaCTHOCTH, TAK KaK OHU HE CIIOCOOHBI
a/IeKBaTHO OMHMCAaTh OCOOEHHOCTH ATUX S3BIKOB U UX CTPYKTYDY.

II. AEHEHTPAJIM3OBAHHA A MOJEJIb
ATTJIIOTUHATUBHOI'O ECTECTBEHHOT'O A3BIKA

B cBoeii crathe, [.C.Letitun [Leiitun, 1980] npeayragan Oymy-
IITHE CJIOKHOCTH B MOJICIIUPOBAHUH S3bIKA, HCXOIAIINE U3 TPAIUAIINOH-
HOTO TTI00ANBHOTO MOJX0/Ia K N3YYEHHIO S3bIKOB. Ha ocHOBe cBoero
00ImUpPHOTO OMBITa B Chepe JIOTUKHA U MPOTPaMMHUPOBAHUS, YICHBIN
MIPEUTOKIIT UHOW TIOJIXO/] — PACCMATPUBATH SI3bIK KAK MHOKECTBO OT-
JICITBHBIX TIOJICUCTEM, KOTOPBIC B3aUMOICHCTBYIOT JIPYT C APYyroM 0e3
BBIJICTICHHS KAKOW-JIN0O eIMHOM cucTeMbl. OJJHAKO Takoe HarpasJe-
HUE, 110 BCEH BUIUMOCTH, HE TIOJYUHIIO MPOJIOJDKEHUS, XOTS OHO XOPO-
110 COTJIACYETCSI C COBPEMEHHBIMH PACIIPEICICHHBIMA U MHOTOAreHT-
HeIMHU cucTemamu [oppu, 2018], a Takke ¢ mparMaTU4yeckuM TojI-
XOJIOM K CO3/IaHHIO JIMHTBUCTUYECKUX Mojenei [Cyneiimanos, 1998].

MpI cuuTaeM, 4To MpH JACIEHTPAITN30BAHHOM IMOJIX0/IE K CO3aHUI0
MOJICJIel €CTECTBEHHOTO S3bIKa MOXKHO HMCIIOJIb30BaTh 0oJiee THOKHIA
Y TIparMaTUYeCcKui MOIX0/T K UX HHTEIUIEKTYalIbHOMY Pa3BUTHIO. DTO
MOJKET OBITh JIOCTHTHYTO 32 CUET MPUMEHEHUS CIIOKHBIX CEMUOTHYE-
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CKHX MOHCHeﬁ, KOTOPBIC M3HAYAJIBHO IMPEAHA3HAYCHBI JJIs PCIICHUA
HETPUBHUAJIbHBIX CEMAHTUYCCKUX 3a1a4.

1. CEMUOTUYECKHE MOJEJIN JIEKCUYECKHNX
U TPAMMATHUYECKUX CPEACTB AHI'JIMMCKOI'O A3bIKA

JleneHTpann30BaHHBIN MOAX0 OCHOBAaH HAa TPaAULMOHHON He-
papxudeckoit cTpykType sizbika. OOBIYHO BBIJICNISIOT YEThIPE YPOBHS:
(dhonernueckuit (camblii BBICOKUH), MOP(OIOTHUECKHIA, CHHTAKCHYE-
CKUU M CEMaHTUYECKHI (caMblii NTyOOKWH). AHaTUTHUECKas MOJIEIb
oOecreynBaeT JIMHIBUCTUYCCKUE 3HAHUS JJI aJTOPUTMOB aHAIN3a,
repeBost HHPOpPMAITHIO ¢ 00Jiee BRICOKOTO YPOBHS Ha 00JIee HU3KHIA.
WHCTpyMEeHTBI B cUCTEME, KOTOPbIE COOTBETCTBYIOT 00pabaThiBaeMbIM
JaHHBIM, aKTUBU3UPYIOTCS B 3aBUCUMOCTH OT UX THIAa U ypoBHs. To
€CTh UHCTPYMEHTHI BTOPHUYHBI TIO OTHOIIEHUIO K H3y4aeMbIM JTaHHBIM
1 He 00J71a/1at0T COOCTBEHHBIM MHTEJIEKTOM.

MBI nipeiaraeM UCIob30BaTh HHTEIUIEKTYAIbHBIE HHCTPYMEHTHI,
KOTOpble 00padaThIBAIOT S3BIKOBYIO MH(GOPMAIMIO U BBIMOJIHSIOT CE-
MaHTUYECKH OPUEHTHPOBAHHBIE 33/1a4H. DTH HHCTPYMEHTHI paboTatoT
AHAJIOTMYHO areHTaM B MHOTOAreHTHBIX CHCTEMaX, OJTHAKO OHH HE CO3-
JAIOTCSl CAMOCTOSITEIBHO, @ pa3padaThIBalOTCsl COBMECTHO C YUETOM MX
B3aUMOJICHCTBUS U OOIIeH 1eu cucTeMbl. J{J1si KoopauHaIul paboThI
9THX WHCTPYMEHTOB MBI MpeJiiaraeM HCIOIb30BaTh MOJIENH, KOTOPBIE
comepxar cemrotndeckne monaenu llocmenoBa-IlomskoBa [[lomskoB,
2017]. OTu Mozenu 00eCIEUYUBAIOT [IEIOCTHOCTD U MOJHOTY MCTIONb-
30BaHusl MHGOPMALIMU Ha KaKJOM dTare padoThl CUCTEMBbl MOJICIIH-
poBanusi. biaromapst 3ToMy CBOMCTBY, CHCTEMa CMOKET pealn30BaTh
BCE OCHOBHBIE XapaKTEPUCTUKU CHTyalmoHHOro moaxoza [Ilocnenos,
1986], Takre KaK CTPOTOCTh JIOTUIECKOTO BBIBOJIA, OJJHO3HAYHAS KiIac-
CU(HUKAIS CUTYaIHiA, COTITACOBAHHOCTH 3314 MEXKILy MOJICIISIMH. BO3-
MOKHOCTH OTHO3HAYHOM KJIacCU(pHKAIU U 00001eHus cutyarwmii [I1o-
cnenoB, 1986; ®puaman, 2018]; cormacoBaHHOCTH 3a1a4 I BCEX MO-
Jieliel, y4acTBYIOIINX B peleHnn Tekymiei 3anaun [Ppuaman, 2016].

IV. ITPOI'PAMMHO-AJI'OPUTMHNYECKOE HAITOJIHEHUE
CUCTEM MOJEJIMPOBAHNA ATTJIIOTUHATUBHOI'O
ECTECTBEHHOI'O A3bIKA

B naHHOM ciryyae Mbl B OCHOBHOM I'OBOPUM O HEKOTOPBIX CIIOCO-
0ax MHTEJUIEKTYalbHOIO Pa3BUTUS pa3padaTbIiBaeéMON MOJEIH arrilo-
TUHATUBHOTO SI3bIKA.
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Kak u B OOJBIIMHCTBE COBPEMEHHBIX HHCTPYMEHTOB Uil PaOOTHI
C €CTECTBEHHBIMU SI3bIKAMH, OCHOBHAsI CTPYKTypa (OpMaIu3aliu U
npecTaBieHus: nHpopMmalu Oyaer 6a3upoBaThCsl HA CHCTEME OHTO-
noruii. Crennguka ee mocTpoeHust OyJeT 3aKII0YaThCs B MOAIEPK-
K€ CUTyaTHBHOro mnojaxojna [Apremsena, 2018]. ¥ aBTopoB nmeercs
O3KJIOT 10 IaHHOW Teme, peAcTaBiIeHHbIH B [3yenko, 2013]. Ognako,
0e3yCIIOBHO, OH TPeOYET AOTIOJTHUTEIILHOW MPOBEPKU U TIOPAOOTKH ISt
Ka)KI0Tr0 BUA 33]1a4 B paMKax TeKyIero npoekra. THCTpyMeHTHI KO-
OpJIMHALINU B3aUMOJICHCTBHSI MEX/Iy CpeACTBAaMH aHalIn3a UHpopMa-
MU 1 o0ecrieueHus] KOPPEKTHOCTH ee 00padOTKK OyayT CTPOUTHCS B
pamMKax KOHLEMIUH CUTYaTUBHON OCBEIOMJICHHOCTH, B TO BpeMsI Kak
o011as Mo/ieNb MOJIETUPOBaHUs OyIeT MO3UIIMOHUPOBATHCS KaK CeTe-
ueHTpuieckas crpykrypa [@punman, 2020].

[Ipennonaraercs, 4To TECTUPOBAHUE M BepU(UKAIUSI MOICIH
MOJICTTUPOBaHUsl OyJeT MPOBOAUTHCS ¢ UCTIOIB30BAHUEM OOIIUPHON
anektponHoii 6a3el “Tyran Ten” [[wibMymmuH, 2017], koTopas BKIIO-
yaeT okoJ10 200 MIH MOP(}OIOTUYECKH MAPKUPOBAHHBIX CJIOB.

V. O IOTEHLUMAJIE TPAMMATUKU TATAPCKOI'O A3bIKA
JJIA PABPABOTKU UHTEJJIEKTY AJIBHBIX CUCTEM

BaxxHBIMU 0COOEHHOCTSIMU CHUCTEM MPHUHATHS WHTEIICKTYaTbHBIX
pelIeHnl SBISIIOTCS aKTUBHOCTh 3HAHUN M CIIOCOOHOCTH paboTaTh ¢
HEOIHO3HAYHOU HH(OpMaIuei.

AKTHBHOCTH 3HAHUH OIPEJIENSICTCS] CTPYKTYPOH MPEITIOKEHUSI Ta-
Tapckoro si3bika <S,0,V>, KoTOpoe CHauajga BOCIPUHUMACET JaHHEIE,
3aTeM 00padaThIBAET UX U TOJIBKO ITOTOM HAYMHAET JICHCTBOBATh. AH-
TIIUICKUM SI3BIK UMEeT CTPYKTypy <S,V,0>, koTopas cHauaja Ipu-
HUMAaeT PEIIeHHe, a 3aTeM BOCIPHHUMACT JaHHbIC. TaTapCKul S3BIK
nMeer Ooratyro apuKrcaabHyIO CHCTEMY, BKIIOYAIONIYI0 0K0JI0 90
addukcoB. OHM ciTyKaT omepaTopaMi KOHTEKCTHOTO YIPAaBICHUS U
MOTYT TIEPEBOJIUTH CIIOBA U3 OJHOTO THIA B Jpyroii. Hanpumep, ad-
¢bukc “-I'’A” mMoxeT ynpaBisiTh 0ojee 4yeM 15 pa3inuuHbIMH KOHTEK-
CTaMH.

S o3Hauaet cyobekT, O o0o3HayaeT 00bEKT, a V 0003Ha4aeT ria-
roJ.

B crenyromem npumepe taTapckue clioBa MpuBeIeHbl ¢ MOPhoIIo-
THYECKUM Pa300poM, IepeBOABI HA PYCCKUI JaHbI B YTTIOBBIX CKOOKaX.

(6akual'a <cag+I'A> <cag+cymiecTBUTEIbHOE+ETMHCTBEHHOE YHC-
no+ nagex (I"A)> 6apa <uuer™>) o3Ha4aeT “UieT B can’.;
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(xutanKA(I'A) <knura+I'A> <kHUTa+cCynecTBUTEIbHOE +EIUH-
cTBeHHoe yrcno+ najaex (I'A)> anMamTsip/ibl <U3MEHEHO™>) 03HAYaeT
“NMOMEHSUT Ha KHHTY .

(xyn['A <pyka+I’A> <pyxa+cymiecTBUTEIbHOE+EINHCTBEHHOE
yucno+ majex (I'A)> ana <6epet>) o3HauaeT “OepeT B pyKy’ .

DTo puMep HEONpeIeICHHON KOHTEKCTHO-3aBUCHUMOMN HH(pOopMa-
uuu: (ypam{ArblJIArbIubIkblubIxbl <ymuma+J{Arbl+JIArbl+ubl-
kbl+ublkbl > <ymuna+CymectBurensHoe+Enuncrsennoe uncio+
Atpubyt-Jlokatu(JIArbl)+ Equncreennoe uncio + Atpudyt- Jloka-
tuB(JJArbl)+EnunctBennoe ynucno+ Atpulyt-I'enutuB(ablxbl)+E-
nuHCTBeHHOE uncino+ ATpuOyT-I'enntuB(ablkbl)>) o6o3navaer “to,
YTO MPUHAJJICKUT TOMY, YTO TMPUHAIICKUT TOMY, YTO HAXOAUTCS Ha
TOM, YTO HaXOAWUTCS Ha ynuie’. DTa cioBoopma nmpuodperaer 3Ha-
YeHHe B KOHTEKCTe ()pa3bl, HAIPUMEp, “IIBET Iepa MTHUIlbI, KOTOopas
CUJUT Ha JiepeBe Ha ynuie”. [I[puMepoM HEUETKON KOMaH/IbI SIBASIETCSA
cnenyromas: (6apranamreipraiamTeip <6ap+l AnA-+mrblp+IAnA+
mtblp> <uau+trnaron+ ymensiienue yactotsl 1(I'AnA)+ ymeHsbIe-
Hue yactoTel_2(mthlp)+ ymensmenue yactorsl 1(I'AnA)+ ymeHb-
nieane 9actoTel_2(mthlp)>) o3HavaeT “Xoau peaKo, PelKo, PeaKo,
penko”.

B nocnennee BpeMsi akTHBHO pa3BUBAeTCs 00J1aCTh UCKYCCTBEH-
HOTO MHTEJUIEKTa, B YaCTHOCTH, TEXHOJOTUH HEUPOHHBIX CeTed u
MaIIMHHOTO 00y4YeHHs. B CBS3M ¢ 3THM BO3HHKAaeT HEOOXOANMOCTh
B UCCJICJIOBAHUSX 10 YIIPABICHUIO HCKYCCTBCHHBIM HHTEIJICKTOM U
CO3aHUU CUCTEM, CIIOCOOHBIX MHTEPIPETUPOBATH PELICHUS U OBITh
UHTEpIpeTHpyeMbIMU. Ha nepBbIii miIaH BBIXOAMT 3a/1a4a “00bsCHe-
HUA PELIeHUH, IPUHUMAEMBIX HCKYCCTBEHHBIM MHTEIIEKTOM. TaKxke
Ba)KHO, 4TOOBI MallIMHA MOIJIa IOHUMATh U aJIeKBATHO BOCIIPUHUMATD
YyeJoBeKa Kak ‘“‘crapiiero’.

CoBpeMeHHbIE CHUCTEMbl UCKYCCTBEHHOTO MHTEJIEKTa HA OCHOBE
HEHPOHHBIX CeTel, MalMHHOTo 00yueHus u big data addexTuBHO
pelIaloT MHOTHE MHTEJUICKTYaJbHbIE 3aJ]a4l, TAKUE KaK MAaIlIUHHBIA
MIepEeBO/I, pacro3HaBaHue U300paskeHni u peun. OTHAKO OHM HE CIIO-
COOHBI CO3/1aBaTh HOBBIC 3HAHMSI U “‘O0BSICHATH” CBOU PEIICHHSI, YTOOBI
CeNaTh WX MOHATHBIMH IS YeJIOBEKa.

OpnHUM U3 pelIeHni 3Toi poOIeMBbl MOXKET CTaTh pa3paboTKa HO-
BBIX METOJIOB H MOAXO0JI0B K 00yUEHHIO UCKYCCTBEHHOT'O MHTEIIJICKTa,
KOTOpBIE TIO3BOJISIT €My HE TOJILKO PeliaTh 3aJlauu, HO U “O0BSICHATH”
CBOE pelIeHHEe. DTO MOKET BKJIIOUATh B ce0sI pa3pabOTKy HOBBIX aJro-
pPUTMOB 00y4YeHHSI, HCIIOIB30BAaHKE O0JIee CI0KHBIX MOJIENIEH U METO-
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JIOB aHAJIN3a JJAaHHBIX, a TAK)KE CO3/IaHUE HOBBIX TIOJIXOJIOB K 00paboT-
K€ U MHTepIpeTau HHPOPMAIIHH.

VI. BAKJIFOYEHME U [IJIAHBI BY IVILIMX UCCJIEJOBAHUM

N3yueHne TEXHOJIOTUYECKOTO aCTeKTa arrJlOTHHATUBHBIX S3BIKOB
MOJKET IIPUBECTH K BBISIBIICHUIO €CTECTBEHHBIX JIEKCHKO-TpaMMaTuye-
CKUX CTPYKTYp, KOTOPbIE MOTYT OBITH MCIIOJIb30BAHBI ISl CO3AaHUS
HOBBIX SI3BIKOB ITPOTPAMMUPOBAHUSI. JTH SI3BIKH, B CBOIO OYepelb, MO-
T'YT PacCHIMPUTH BO3MOKHOCTH MHTEIIEKTYyalIbHON 00paboTKH HHPOP-
Maluu.

JlenienTpanu3oBaHHas CTPYKTypa CHCTEMbI MOJICIIMPOBAHHUS arriito-
THHATHBHOTO S13bIKA TI03BOJISIET HEKOTOPBIM M3 €€ MOJICHCTEM ITpruodpe-
CTH O0IIES3bIKOBOE 3HAUYCHUE. DTO aHAIOTUYHO TOMY, KaK CHHTAKCHC
MOJKET OTHOCHTBCS KO BCEMY SI3bIKY 32 HEKOTOPBIMH HCKIIFOUECHUSIMH.

B obOmactu ceMaHTHKH BO3MOXHO (DOpMannu3oBaTh OTIEIbHBIC
[IOJICUCTEMBI, HAIPUMEp, 0003HAUEHUS POACTBEHHBIX OTHOILICHUH WIIN
MOMEHTHI BpeMeHH. OJHaKo, He ObII0 0OHAPYKEHO TOMUHHPYIOLIEeH
CHCTEMbI CEMaHTHKH JUIs BCETO si3bIka. BmecTo 3T0or0, Hanbomee pas-
BHUTOH (pOPMATM30BAHHOW CUCTEMOW CEMAHTUKH SIBIISICTCS TCOPETH-
KO-MHOXECTBCHHAsi CEMaHTHKa, 3aMMCTBYIOIIAsl anmnapar MaTeMaTu-
YECKOMW JIOTMKH U3 MaTEMAaTHKH.

[TpuHMMas Bo BHMMaHKE NPpodecCHOHAIBHBIC HHTEPECH! U Hapabo-
TaHHBIA MaTepuai, KOTOpoe UMEeTcs Yy aBTOpoB (Hampumep, [Xycau-
HOB, 2018; I'araymumn, 2015; Cyneitmanos, 2018]), npeamnonaraercs,
YTO 9Ta CTPYKTypa OyIeT peaan3oBaHa Ha MPUMEPE TaTapCKOTO SI3bIKA.
C BBICOKOI BEPOSITHOCTBIO NIPECTABIICHHBIH 3/1€Ch MOJIX0 MOKET I0-
3BOJINTH IPOJIBUHYTHCS B MOJETUPOBAHUM S3bIKA JUISI CHCTEM HCKYC-
CTBEHHOT'O MHTEJIJICKTA.

B Oyaymem Mbl maHupyeM M3y4YHUTh M HOCTPOUTH MaTeMaTH4e-
CKHE MOJICTH, OTPaKaIOIIe JIEKCHUYECKUH U rpaMMaTHYECKUN T0-
TEHIIMAJ TaTAPCKOTO S3bIKA KaK OCHOBBI MHTEIUIEKTYaJIbHBIX TEXHO-
JIOTWH, BKJIIOYAst Takue MOPQOJIOTHYeCKHe CBONCTBA, KaK PEeKypCHs,
Mop(hosoruueckuii 3unc, GyHKIHOHATIBHOE pa3Hoo0pas3ie U ceMaH-
THYeCcKasi MHOTO3HaYHOCTh apuKcoB (B 4acTHOCTH, ad(PUKCOB, KO-
JUPYIOMIKUX HEJIOCTATOUYHO OIpE/IeIeHHYI0 HH(POPMAIMIO U HEUYETKHE
KoMmaH/bl). Takke mpencTaBisgeTcsl BIOJIHE Pa3yMHBIM pa3paboTarh
CHUHTAKCHUYECKYIO CTPYKTYpY, 00eCIeUnBaIONIyI0 peaTn3auio CBOM-
CTBA aKTMBHOCTH 3HaHHUH, KOTOPOE SIBIISIETCS] BAKHBIM IOKa3aTesleM
MHTEJJIEKTa IPUKIAHON CUCTEMBI.
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B pesynbrare Oyner pa3paboran (hOKyCHO-IEIEHTPAIN30BAHHBIN
MOJIXOJ], TP KOTOPOM PEean3yeTcsi He TOJIbKO JEICHTPaIu3aIusi, HO
U onpenensroTes (QOKyChl JesITENLHOCTH B COOTBETCTBHH C UCCIIEO-
BaHUSIMH U MOJICTTUPOBAHUEM B POKYCHOM 00J1aCTH, paccMaTpUBast 3Ty
“BpIOpaHHYI0” 00JIACTH KaK CBOETO POjia IeIOCTHOCTh, BO3MOKHO, C
HEOTPEICTICHHOCTSIMU 110 Kpasim. Takast TeppuUTOpHS TOJDKHA COOTBET-
CTBOBATh 0COOCHHOCTSIM U KPUTEPHUSM CUTYAIIHOHHOTO MOJIXO/IA.
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N3BecTHO, 4TO BCE CIOBA, CYMIECTBYIOIINE B SI3BIKE, HA3BIBAIOTCA
CJIOBapHBIM COCTaBOM WJIU JIEKCHKOM. [Ipu 3TOM M3yuarorcs npobdiema
CJIOBa, SIBJISIFOIIETOCS OCHOBHOW €IMHHUIICH SI3bIKA, MMOCTPOEHUE CIO-
BapHOTO COCTaBa, MPUMEHEHHUE, oOoTaleHne, pa3BUTHE CIOBAPHBIX
eAVHUI] U JIPyTHe acleKThl. HecMoTps Ha MHOTOJIeTHEE HW3ydeHUe
CJIOBA U CBSI3aHHBIX C HUM SIBJICHUH S3bIKA U PEUH, B HACTOSIIIEE BPEMS
OHO OCTAETCS OCHOBHBIM HCTOYHHUKOM HCCIIEOBAHMS B SI3LIKO3HAHUU.
OCHOBHO¥ MPUYUHON 3TOTO SIBJISICTCS TTOCTOSITHHOE M3MEHEHUE B 00-
HOBJICHHE CJIOBA M CBSI3aHHBIX C HUM SIBJICHUU W TOT (DaKT, YTO CJIO-
BO, CBSI3aHHBIE C HUM IOHSTHUS 3aHMMAIOT BaXKHOE MECTO B KAUeCTBE
cpencTBa obuieHust B oomecTse. [loaToMy npobiema croBa sBIsIeTCS
OCHOBHBIM HMCTOYHHUKOM W3Y4YEHHS JICKCUKOJIOTHH. MBI TIocTapaemcst
OCBETUTh TEMY, OITUPASCh HA CYXKICHHSI YUEHBIX O Pa3iiudnu, 001X
yepTax cJIoBa U JIeKceMbl. JIekcema peainsyercs B peuu B ciose. Hapsi-
JIy C TEM, 4TO JICKCeMa SBJISICTCS TOTOBOM, 00IIel 1 0053aTeIbHOM 115
BCEX UYJICHOB OOIIecTBa, OHAa O0JIaJlacT TaKKe CIECIYIOIUMU WHBIMU
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cBoiictBamu: 1. UneH oOImiecTBa HE CO3/1aeT JIEKCEMY, TPUHUMACT €€
B TOTOBOM BHjie. 2. B co3Hanmu 4iieHa OOIIECTBa JIEKCEMa «KHUBETY
B OJTHOM PSIJTy CO CXOXKHMHM JieKcemaMu (B mapaaurmax). Hampumep:
[daftar] ~ [bloknot]; [daftar] ~ [oynoma] ~ [ro znoma]; [daftar] ~
[qissa] ~ [roman]; [daftar] ~ [mugova] ~ [varaq] ~ [bet] ~ [bob]
(/mempaow] ~ [6n0kHOM]; [mempaonv] ~ [xcypnan] ~ [ecazema]; [me-
mpaos] ~ [nogecmyu] ~ [poman]; [mempaos] ~ [obroxcka] ~ [nucm] ~
[cmpanuya] ~ [enasa]). CnoBo daftar Ha OCHOBE 3TUX OTHOUICHHIA
MMEET HECKOJLKO CMBICIIOB. 3. JIekceMbl B CO3HAHHU YEIOBEKA «KH-
BYT» TaK)K€ B COCEJCKUX (CHHTArMaTHYECKUX) OTHOMICHHIX. Hampu-
Mep: [mempaods] ~ [nuwu] ~ [6036mu] ~ [kauecmsennusiii] ~ [mame-
mamuxal ~ [poonou szvik]; [mempaow] ~ [uucinosvie dononnenus] ~
[npumscamenvrole agpurcol] ~ [nadescnvie donoanenus]... Itn
CXOJICTBEHHBIE M COCEJICKME OTHOIICHHS, BO3MOXHOCTH CMbICTA U
3aj1a4 MPOSICHSIOTCS, yTOUHSIOTCS B peun. ClieJoBaTeIbHO, JTEKCEMBbI
SIBIISTFOTCST TAK)KE COBOKYITHOCTBIO PEUEBBIX BO3MOKHOCTEH, pealin3o-
BaHHBIX M PEaNN3yeMbIX B CO3HAHWU HOCHUTENEH s3bIka [BraBarikas,
2010]. B mpomecce mpuMeHEHHUs CIIOBA B OKPYXEHHH TEKCTa CYIIe-
CTBYET 2 BUJIa ICKCHUECKUX KOMOWHAIIMH: GHYMPEHHsI KOMOUHAYUs U
GHewHsA KoMOunayus. Buympennsas kombunayus — iMeeT LeTOCTHBIN
CMBICJ, COCTOUT M3 CTA0WJILHBIX OTHOIICHHWH JBYX W OoJiee CIOB J0
mpoliecca pevr, IPUBHOCUTCS B pedb B TOTOBOM BHJE, 00pa3ys Ie-
PEHOCHBIN CMBICIT, PealTu3yeTCs IMOCPECTBOM (Ppazeosiornueckoi nim
JIEKCUYECKON eIUHUIIBI. [IpH 3TOM SIPKO MPOSIBISAIOTCS, B OCHOBHOM,
B OnucamenvpHoM gvlpadcenuu (nepughpasax), ppazax (ppaseonoeus-
MAx), napemMuoLouteckux eOUHUYax (NOCI08UYAX U NO20BOPKAX), MY-
Opulx closax (agopusmax).

CMBICIT CJI0Ba IOJTHSTHCS» OT CJIOBA «BBICOKBI» CKPHIT B 3HAYE-
HUHU «OTIHYAThCS, TOOSKIATHY, IIPEB30UTH APYT APYyra, MPEB30UTH
JpyT JIpyra, He OMYyCTUThCS HIbKey». OH MU BOJY M3 BBICOKOTO KO-
peita. [IpuiiTi ¢ BHICOTHI 1) BBICOKOMEPHO TOBOPHUTH, BHICOKOMEPHO
MOCTYNAaTh; 2) yCTAHOBUTH OOJIBIITYIO, BHICOKYIO IICHY, 3aBBICUTD LICHY.
He nognumaricst ¢ Takoi BBICOTBI, CIyCKalcs. X04elllb [IPOJATh, BO3b-
meM (B Topre). Ero Hoc (Wiv Ki1FOB) BRICOKUH. JUMOT. BEICOKOMEPHBIi
OueHb caMOyBEpEeHHbIH, BbICOKOMEpHBIH. Pyka Bbicoko 1) moBesio,
KpYIHBIA Ou3Hec, moBe3no. He 3a0biBail, Mosi jgoporasi, Mbl Oyjaem
pazsbl, €CIHM B 3TOM TOAY MOJIy4MM Xopommmi ypoxail. I1I. Pammnos,
Cunbnee Oypu; 2) mobeaurenb, modbeaurens. Ho B To Bpems, Korja
CYTIMUIIBI OBLTM B MPHUIOAHATOM HACTPOCHHH, S TIONYYHJII JIOTIOTHHU-
TEJNBHYIO TIOJJICPKKY U3 MapokaH/ia B pa3Mepe 0JIHOTO OKpyTa.
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W3 mpuBeeHHBIX MPUMEPOB BUIHO, YTO Yepe3 B3aUMOJICHCTBHE
JIEHCTBUS U €r0 pe3yJsibTaTa, OTHOIICHHE AEHCTBUS U €ro HUCIIOIHUTE-
JIs, B3aMMO/ICHCTBHE MaTepHalia U CICIaHHOW M3 HETO BEIIHN B CIIOBAX
MOXKET 00peTaThCsl HOBBIM CMBICI. BBIpaKaTh Belind. UTOOBI HA3BaTh
BEIM W MPEAMETHl B YEJIIOBEYCCKOM CYIIESCTBOBAHWH, HEOOXOIUMO
BBISIBUTH WX BaXKHBIC TIPU3HAKH, 3HATh N3MEHEHUE OTHONICHUS K DTUM
Bell[aM U MpeIMETaM B MOBCEAHEBHON KU3HH, a TAK)KE€ TOHUMATh, YTO
OJIHO CJIOBO MOXET COUYETAThCS C JIPYTUM CJIOBOM HIIM COYCTAHHEM.
To ecTh, aHANMU3HUPYsI KAUECCTBEHHBIC CBOMCTBA TPEAMETa WA COOBI-
THSI, UCTIOJIB3YS €T0 JUIsl BBIICIICHUS M OTIMCAHMS BaKHOTO MPU3HAKA,
BOCIIPUHUMATh, 3aMeYaTh, BOCIIPUHUMATh, TIOHUMAaTbh, 3HATHh U B YME
BOCIIPUHUMATh HA0OpP MPHU3HAKOB, MPHUHSTHIA TPYNIONH TOBOPSIIIHX.
JTOJKEH YMETh BOTUIOTUTH B )KU3HB OIMMCHIBAEMYIO B €T0 BOOOpaKCHHUH
BEIIb WA COOBITHE.

[ToaToMy TOBOpSIIIIHIA, ONTUPASICh HA CBOYM 3HAHWS, OCHOBaHHbBIC Ha
SI3BIKOBBIX W KM3HEHHBIX 0000IICHHSIX, 3aMEYaeT B XapaKTEPUCTHKAX
OTIPEJICIICHHON BEIIY WIIM YEJI0BEKa HEKOTOPBIC OOIIHNE YESPThl MEXKTY
JPYTOW BEIIBIO WIIM YEIIOBEKOM, XapaKTep CBS3U MEXKIYy HUMH, T. €.
MyTEeM UX COCTUHEHHS HaXOJSAT OOIIUI JOMUHUPYIOMIUN XapakTep 1
Ha3BaTh €T0 Ha CBOEM si3bIKe. B pe3yiibrare y Ha3BaHUs MTEPBOU BEIIH
(mepBU4HOTO pedepeHTa) MOsBISICTCS HOBBIM CMBICT M Ha €r0 OCHO-
B€ TOSIBJISICTCSI HOBOE€ MMSI Y BTOPOW BelM (BTOPUYHBINA pedepeHT).
[Ipu cozmanuu HOBOTO UMEHU TOBOPSIITNI JOIHKEH 001a/1aTh BRICOKHM
YPOBHEM MBIIIIICHUS, TO €CTh YETIOBEUECKUH Pa3yM JIOIKEH OBITh CITO-
coO€H BEIHOCHUTH CYKIIEHUS U BBIBOJIBL. [loTOMY 4TO, €ciu cirymiarerns
WU YUTaTellb HE CMOXKET BBIHECTU CYXICHHE O HAIMYMU CXOJCTBA
MEXy PU3HAKAMU MPEAMETA, €CJIM OH HE YBUIUT OOIITHOCTH TIpU3HA-
KOB, OH He TIOWMET cMbIciia. B 3Tom mporiecce BakHO, 4TOOBI CIIOBA TO-
BOPSIIIIETO BBICTYIIAIM B PA3HBIX 3HAYCHHSX B IOTOKE PEUH, COUCTaHUN
CJIOB M MOJIOKCHUU CJI0OBA B BO3HUKHOBEHUHN TAKHX 3HAYCHUI.

B iMeHOBaHMY BBIIICNAIOT TPH ACTIEKTa: UMEHYEMBII 00BEKT, CyOh-
€KT UMEHOBAHUS M SJIEMEHTHI BhIOMpaeMoro si3bika. OOBEKTOM st
HAaUMEHOBaHUS MOXKET OBITh OT/ICIBHOE MTOHATHE, TPEIMET, 3HAK (Kpa-
COTa, KHUTA, CKaXXeM, 3€JICHb), MPEAMET C KOHKPETHBIMH TpH3HAKa-
MU (3e5ieHoe JepeBo) wiu 1ienoe coowbitne (Becna! ITtuier monerenn).
ConeprkaHue CUMBOJIA, BRIOPaHHOTO B IPOIIECCE MMEHOBAHUS B Kayue-
CTBE OCHOBBI JIJI HAUMEHOBAHUS, SBJISIETCSI OCHOBOH IS 00pa30BaHUS
BHyTpeHHel komOuHaIuu. Vtak, OfMH U TOT %Ke 00bEKT MOXKET Ha3bI-
BaThCsI O-PA3HOMY B 3aBUCHMOCTH OT €0 Pa3HBIX 3HAKOB. B oOmmii
CJIOBapHBIN 3amac OOBIYHO BKIIOYAIOTCS MMEHA, COOTBETCTBYIOIINE
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3aKOHaM BHYTPEHHETO Pa3BUTHS SI3bIKA U CIOCOOHBIC YAOBIETBOPHUTD
NOTPEeOHOCTH MPEICTABUTEINICH TOTO MIIM MHOTO S3BIKA.

Brewnss kombunayus — peanusyercs MocpeICTBOM JIEKCUUECKUX
eMHHII, 00pa30BaHHBIX Ha OCHOBE MEPEHOCAa B MPOIECCE PEeUH B Ka-
YecTBE UMEHH CJIOB B MTPSIMOM CMBICIIE M O3HAYAIOIIUX MIPSIMON CMBICIT
13 MIPEIMETOB U SIBIICHUH B APYTrUe MPEAMETHI U SBJICHUA. DTO SPKO
HPOSBIIETCS B cI080coyemanusax u memagopax. [lapemuonorunueckne
€AMHULBI ¥ a)OPU3MBI, COCTABISIOLINE CTPYKTYPY, PACCMaTPUBAIOTCS
KaK 0OBEKT U3yUYCHHUS JTUTEPATYPhI B LIEJIOM,  TOCKOJIBKY CO/IepKaHNe
1 11eJTb O0YYEeHHS B ATUX €IMHUIAX 3aHUMAIOT IIEPBOCTETICHHOE MECTO,
TO AaBasi ONPENEICHUS U MOSICHEHUS JTMHTBUCTHUECKU U TPUHOCSA MX
B KJIACCHU(HUKAIMH KaK JTUHTBUCTHYECKOE SIBJICHUE COMBACT C TOJIKY U
MOJKET IIPUBECTH K JIOKHBIM BhIBoZaM [AOy3asosa, 2008].

KomOuHaTopHas JIEKCUKOJIOTHs U3y4YaeT B3aMMOJICHCTBUE CIIOB B
oToke si3bika ¥ peun [Kaguposa, 2022]. KomOuHaTopHas 1€KCHKOIIO-
TS — 9TO ONTUMAaJIbHAS HHTEPIIPETAINS COUYSTAHUS JIEKCUIECKUX €T~
HUII, KOTOpasi OCYIIECTRISIETCS B clioBapsix. PazpaboTka IByX SI3bIYHBIX
CJIOBapel OCYIECTBIISIETCSI TIOCPEACTBOM H3yUEHHUS] KOMOMHATOPHBIX
CBOHCTB ypoBHEH s3blka. KOMOMHAaTOpHOE S3bIKO3HAHUE SBISETCS
0c000# 0071aCTBI0 Y30€KCKOTO SA3bIKO3HAHUS, N3YYalOIee OTHOICHHUS
MEXIY Pa3THYHBIMH €IMHUIIAMU S3bIKAa B KAUECTBE CUCTEMBI IIPU3HA-
KOB s13bIKa. KoMOMHATOpHOE S3BIKO3HAHUE B COOTBETCTBUH C IIPEIME-
TOM M3Y4YCHMSI U B KQU€CTBE CaMOCTOSITEJILHOI'O HAIPaBICHHs OXBa-
THIBA€T MacIHITa0HbIE TIPOOIEMBI COOTBETCTBHS (COUCTAHMS) EAMHHUIL
si3pika. C 3TOM TOYKHM 3peHHs] BO3HUKAET MpoOjIeMa CyIIeCTBOBAHMS
OIPEJIEICHHOT0 MEeTas3blka M BO3MOKHOCTh OMMCAHMS C €r0 MOMO-
bto. PesynbraT uccnegoBaHus Moka3beiBaeT, 4To B XX BEKE BOZHUKIIO
MHOECTBO TOHITUH COOTBETCTBHS, KOTOPBIE HCIIOIB3YIOTCS B Kade-
CTBE CHHOHUMOB. [IpuBeieHne K onpeeIeHHON HOpME STUX MOHATUH
B TEPMHHOJIOTUYECKOW CUCTEME M BBIOOD MPUEMIIEMOTO BapuaHTa 3a-
BUCHT OT pa3BUTHUS KOMOMHATOPHOTO S3bIKO3HAHMUS.
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HBIH, OTBKIIOP, CKAa3KH, AACTaH, IECHH, TIOCTIOBUIIBI, 3aTaIKH.
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The main types of non-verbal communication components found in folklore texts
are considered. The most characteristic types of non-verbal components are noted.

Key words: semiotics, communication, verbal, non-verbal, folklore, fairy
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B cerogusmaue qHU caMoil MOMYJIIPHOW HOBOW HAYYHOW AMCIIM-
IUTMHOM cTana — «HeBepOalbHasi CEMUOTHKAy, 1EIbI0 KOTOPOU SIBJISI-
eTcsl U3y4eHHe HEBEpOAIBbHOTO MOBEACHNUS YeJIOBEKA U PEIlIeHUE MPO-
0J1eMbl, CBSI3aHHON C COOTHOLICHHWEM BepOabHOTO U HEBEpPOaIbHOIO
koj10B [MaxwuHa, 2017; Khasanova, 2020]. BepOanbHblii 1 HeBepOasib-
HBIi KOMIIOHEHThl KOMMYHHUKAllMd MOXHO PacCMaTpUBaTh KakK 3HAK.
Takum 00pa3oM, KOMMYHUKAIIMSI MOXKET UMETh 3HAKOBBIM XapakTep
U TIPEJICTaBIIATH COOON COBMECTHYIO NIEATEIHHOCTHh CyObekToB. Ce-
MUOTHYECKHH MOIXO0J K 3HAKY I03BOJIET BBIIBUTH 3aKOHOMEPHOCTU
(yHKIIMOHMPOBAHUS HEBEPOATLHOTO U BepOATbHOTO KOMIIOHEHTOB KaK
TUIIOB 3HAKOB B KOMMYHHUKALIUH.

Bo MHOrMx Hay4HBIX TpyAax BbLIEJIEHBI CIEIyIOLINe HeBepOalib-
HbIE KOMITOHEHTHI [TOBEICHUS YeJIOBEKA: /) Kunemuueckue: iecmo-
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8ble, MUMU4ecKue, NAHMoOMUMU4YecKue, MaKkmuivtsle, 2) mupemuye-
cKue; 3) napanunegucmuyeckue. QOHAYUOHHbIe, PeCnUpPamopHble.

MeI B3sH TSl aHaM3a (POJIBKIIOPHBIE TEKCThI, TaK KakK IS HUX
XapakTEepHO camMoe MOJIHOE (PYHKIIMOHATBLHOE MTPOSBICHHUE MparMaTH-
YEeCKOTO IMOTEHIMAJIa BCEX SI3BIKOBBIX €AUHHII, B TOM YHCJIE U IMO-
i, IcxoTHBIM 00BEKTOM TSI HAIIMX UCCIISI0BAaHUMN TTOCITYKUIIH 1B
KaHpa y30eKCKOT0 yCTHOTO HAPOJIHOTO TBOPUECTBA, TAKME KaK JJacTaH
(amoc) (1), y30ekckue Hapo HbIE CKa3KH (2).

AHanu3npyeMble IPOM3BeICHUS U UX 00beM

ITpoussenenus Bribopka N Lc/d
1. | «Anmomurnm» (Tamkent, 1998) 14029 96011
2. | «¥36ex xank spraxmapu» (Tauikent, 2007) 14502 76666

B pesynbTrare npoBeaE€HHBIX UCCIIEI0BAHUM ObUIN COCTABIIEHBI Ya-
CTOTHBIE CJIOBAPH ATHX JKaHPOB, 3aT€M 00bEMHEHHBIC B OJIH CHMHBIN
CIIOBaph, B KOTOPOM ObLIa yKa3aHa YaCTOTHOCTh yIOTPEOICHUS Kax-
noro cioBa. [IpuMeHsist CTaTUCTUKO-UHPOPMAITHOHHY IO METOTUKY, MBI
MIPOBENTM CPaBHEHUE MEXIY KaHpaMu (OJIBKIOpa — JacTaH, CKa3KH,
HapOJIHbIC TIECHU, TTOCIOBHUIIBI, 3araJKu. Tak Kak UMEHHO B TIPOM3BE-
JeHUSX (DOTBKIIOpA YACIECHO MPUCTATBHOE BHUMAaHHE ETATEHOMY U30-
Opa’keHUIO repoeB: UX MOBEIECHHIO, YyBCTBAM U AMOLIMAM B PAa3IMUHbIX
cuTyanusx. AHanu3 (aKTHYECKOTo MaTepHaa moKas3al, 4YTo TpaIuiH-
OHHasl MOJTHKA Y30€KCKOH CKa3KH XapaKTepU3yeTCs MPparMaTuaecKon
CHICPIKAaHHOCTBI0, KOHKPETUKOW M JIOTMKOM M3JI0KEHUS, CTPEMIICHHEM
K [IPaBIONOA00HOMY BEJCHHIO IOBECTBOBAHUS. ¥Y30€KCKOI1 e cucTe-
M€ CTE€PEOTHUIIOB SA3bIKA M CTUJIS CBOMCTBEHHbI TAKHUE YEPTHI, KaK JIeT-
KOCTb, MAPOIUIHOCTD, IIYTIUBOCTh, HPOHUIHOCTH, TI0 BO3MOXHOCTH
YXOJI OT PeaJbHOTO BEACHUS TOBECTBOBAHUS.

PaccMoTpuM npumep, B KOTOPOM HEBepOabHBI KOMIIOHEHT Ke-
CTOBOT'O XapakTepa BBIPAXKAET MOJIOKUTEIBHYIO SMOIIMOHAIBHYIO pe-
akuuro: Enasi kulib borganini ko’rib, vagti xush bo’lib, bir so’z aytib
turgan ekan:

Men yig’ladim yaratganga zori-zor,

Zorimni eshitsa qudratli jabbor,

Duogo’ying (menman), enang mushtipar,

Ne sababdan kulib kelding, Yodigor? (/1. 357).

— Shunda tulki gah-qah urib kulib yuboribdi, cho’ponga: Shu kich-
kina xaltaga katta ilonning sig’ganiga men hayron bo’lib, kulib yubor-
dim, — debdi. Ilon “unga men sig’dim”, — debdi (C. 17).
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B npouecce peueBoro akra KOMMYHHMKAaHT COBEpIIAEeT HEBEPOasb-
HOE JIeHiCTBHE, KOTOPOE OMHCAHO B TEKCTE C MOMOIIBIO BBIPAKCHUS
“kulib (J1.32; C.22")/ cmeamuocs”™, “vaqti xush bo’lib (1.19) / éecenoe
epemsa npogoxcoenue’”, “‘qah-qah urib kulib yuboribdi (C.2) / cme-
ancsa om Oywiu”. AHanu3 AePUHUAIINY JIGKCEMbI M €€ MHTEPIIPEeTalun
B paMKax KOHTEKCTa MO3BOJISIET CAENAaTh BBIBOJ, YTO JaHHbIC KECTHI,
COBEpLICHHbIE KOMMYHHUKaHTaMH JalOT pa3Hble OTTEHKH. B xecrte
«kulib» BpIpaX)KaeTcs cuacThe KOMMYHUKATOPA, B «vaqti xush bo’lib»
YPOBEHb CHACTbhsI 3HAUUTEIBHO BbIIIe, B «qah-qah urib kulib yuborib-
di» He BUJIEH CMBICII CYACThsI, B KOTOPOM 3HaYCHUE IPE3PEHNUS, CapKa3M
u HenoBepue (GpoHHUpYIOTCs ¢ rojocoM. B mpumepe 1 monoxutenpHas
OMOIIMOHATIFHAS PEaKIIHsI BEIPAXKAETCS uepe3 KECTOBBI KOMITIOHEHT, a
BO BTOPOM - HETaTUBHAS AMOIIHS. 3HAYUT, CIOBO “‘qah-qah urib kulib
yuboribdi” B TekcTe uctonb3yercs 22 pa3a, HO HE BCE 3HAYCHHS 1al0T
MMO3UTHBHBIN OTTEHOK. Mccie1oBanus MoKa3aim, YTO B TEKCTAaX CKa30K
3TO CJIOBO MCTOIB30BAJIOCh § pa3 C HETaTUBHBIM OTTEHKOM, 14 pa3 ¢
MO3UTHBHBIM 3HaYCHHEM. A B TEKCTax JacTaHa 32 pasa UCIOJIb3YIOTCS
TOJIbKO TIO3UTUBHBIE OTTEHKH. Kak rmoka3piBaeT aHaIU3 MPAKTUIECKOTO
Martepuana, Hapsay C KEeCTOBBIM HeBepOaIbHBIM KOMIOHEHTOM B TEK-
cTax (honpKIIOpa MUPOKO NpeACcTaBIeHb! (POHAIIMOHHBIE KOMIIOHEHTHI,
XapaKTepU3YIOIIHe roJI0C KOMMYHHKAaHTA (TOBOPHUTH Pa3IpaKUTEIBHO,
TOBOPUTH BECEIO0, 3aKpUYaTh OT YJOBOJIBCTBUSA U Ap.). DOHAIMOHHBIC
KOMIIOHEHTBI Pa3IMyaroTCsl [0 CBOECH 3MOIIMOHAIBHON HalpaBIeHHO-
CTH.

AHanu3 NpakTUYeCKOro MaTepuaja MO3BOJSET HaM CleNaTh Bbl-
BOJI, UTO HeBepOaJbHbIE KOMIIOHEHTHI, XapaKTepH3YIOLIHe ITro0bIe
JBWKCHUS TJ1a3 KOMMYHHKAHTa, CJIelyeT OTHECTH K MeHee yoTpeOu-
TenpHBIM. [Ipn 5TOM Hanbonee MHTEPECHBIM U BaYKHBIM ISl HAC MPe/I-
CTaBJISIETCS TO, YTO OTH MAPATUHTBUCTUUECKHUE CPEACTBA, OyIydH 1O
CBOCH SMOLIMOHATFHON HANIPABICHHOCTH KaK MOJIOKUTEIIbHBIMHU, TaK 1
OTPULIATEIbHBIMHU, BBIPAXKAIOT BBICIIYIO CTETIEHb IPOSBICHUS YMOLHH.

[IposiBneHne CTONb K€ CHIIbHOM MO BCTPEYaeM U B CIEIYIO-
et KOMMYHHUKATUBHOM curyanuu: Oh urib, tiqilib ko’zingdan yosh-
ing,

Nega xafa bo’lib kelding emikdoshim ([1.57).

Opnako 37ech U3 KOHTEKCTa SPKO BhIpa)KeHa OTpULIATENIbHAS SMO-
ust KOMMyHHUKaHTa. Ha 3710 yka3piBaeT v teuHuIms riiarona «oh urib

! I-macran, C — cka3ka. JlaHa 4acToTa CJIOB YIOTPEOJICHHBIX B POU3BE-
JICHHSIX.
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/oxas om cmpaoanuii» (J1.29; C.5), «tiqilib ko’zingdan yoshing / 2na-
3a nanoauenwt crezamuy (1.2), «xafa bo’lib / pacmpounca» (11.42;
C.53), u ananmu3 KoHTEKcTa. SIpKas SMOIHSI KOMMYHHKAHTa 00YyCIIOB-
JieHa HEOKUIAHHBIMH MTEPEeMEHAMH B €T0 KH3HH.

Kak ObUTO BBISBICHO B XOJ¢ aHAIM3a (aKTHYSCKOTO Marepuaa,
rpymmna HeBepOalTbHBIX KOMIIOHEHTOB, OCHOBY KOTOpPOW COCTaBIISIOT
pecnuparopHble KOMIOHEHTHI (hursinmoq / é30vixame, yig‘lamogq /
ecxnunvieams, pigillamogq / conems u op.), HemHorouncienHa. Kpo-
Me TOro, pazoop (OJBKIOPHBIX TEKCTOB IOKA3bIBACT, UTO JIAHHBIC
[apaJIMHIBUCTUYECKUE CPEACTBA O CBOEH SMOLMOHAJIBLHOM HANpaB-
JICHHOCTH OTPUIATEIIbHBI, U X Pealn3alys B OOJBIIMHCTBE CIy4acB
HaOroaeTcst 00 y TOr0 KOMMYHHKaHTa, KOTOPBIH CTOUT Ha Oosee
HU3KOHW CTYIIEHW COITMAIBHON JIECTHHIIBI, HEXKEIH ero COOECeIHUK,
100 y TOTO, KTO B CHIIY CIIOKUBIINXCS OOCTOSATENECTB HAXOIUTCS B
MEHEE BBITOIHOM TTOJIOXKCHHH.

Bu gapni eshitgan Sherzodning yegan ovqatlari tomog’iga tiqilib,
nafasi ichiga tushib, shaytonlagan odamday bo’lib qoldi. Birozdan
so’ng o’zini tutib olib, ko’zlari yoshlik va dili g’ashlik holatda, has-
rat-unadomatlar bilan:

— Ey, otajon, biz og’amiz bilan ovchilikda yuraversak, siz bilan
kampirni boqolmay qolarmidik? — deb boboning ke’nglini ko’tardi
(Cka3ska, 85).

KitroueBbIM 151 MOHUMAaHUS 3HAYCHUS YKa3aHHOTO HEBEPOATbHBIM
KOMITOHCHTOM SIBJISICTCSl aHAJM3 KOHTEKCTA, IMOMYCPKUBAIOIIUI TyB-
CTBO CTpaxa, BOJHEHUs, BO3MYILIEHHE, HCIYT KOTOPOE HCIBITHIBAET
KOMMYHHKAHT. DTO YyBCTBO BBIPQKEHO CIIOBOCOUYECTAHHUEM «fomog’iga
tiqilib (C.1) / 3acmpsan kom 6 zopne», «nafasi ichiga tushib (C.3) /
nepesoosn ovixanue», «shaytonlagan odamday bo’lib qoldi (C.1) / on
Cman no0o0eH 4esi06eKy, 00ePHCUMOMY 0bs80J10M», «0 Zini tutib olib
(C.3) / coepacusas ceosn», «ko’zlari yoshlik va dili g’ashlik holatda
(C.1)», «hasrat-u nadomatlar bilan ko’nglini ko’tardi (C.1) / packpuie
CB8010 neuas, pazeesnsl c6010 MOCKy». ITO OTBETHAS PEaKIHsI KOMMY-
HUKaHTa Ha M3BECTHE O TOM, YTO PHIOAK YCIBIIIAT BECTH O TPHUHIIC,
a oH OBLT PSZIOM C HUM, HO phIOaK He 3Hal 00 AToM. B aToMm ciydae
4yepe3 pecrupaTopHbIid HeBepOaIbHBIH KOMIIOHEHT BBIPAXKACTCS IMO-
[MOHAJIbHAS PEAKIIUSI.

CrnieioBaTellbHO, Uepe3 JaHHbIH BUJI HEBEpOATLHBIM KOMITOHEHTOM
AKCIUTUIIMPYETCS OTPHUIATENIbHAS YMOIMOHATIBHAS PEaKIys, SIpo KO-
TOPOH COCTaBIISIET YyBCTBO NeYald, TPYCTH, YHBIHUS. BeposTHO, 00B-
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SICHEHHE 3TOMY CJICAYeT UCKaTh B HOpMaX 3THUKETA, KOTOPBIE UMEIOT
CBOIO KyJbTypHYIO crienuduky. [losToMy npu oOmeHnn KOMMYHH-
KaHTBI CTapaJiiCh HE UCIIOJIb30BaTh KOHTAKTHBIX JKECTOB, MpHOeras K
HUM B PEIKHX CIIydasiX, B KOTOPBIX, YTO SIBIISIETCS HEMAIOBAYKHBIM,
OHU UMEJTH SIBHO BBIPA)KEHHYIO ITOJIOKHUTEIbHYIO 3MOLIMOHAIBHYIO Ha-
MIPaBJICHHOCTb.

Qallig’i juda sog’inganidan yorini quchoqlab, yuzlaridan o’pib,
qo’lini yelkasiga tashlab yig’lab turar ekan (Cxaska, 64). Bu so’zdaytib
bir-birini ko’radi // Barchinni quchoglab endi jiladi (lactan, 392).
Cornacuo nedununmu, riaroi ‘“‘quchoqlab” BbipaxkaeT TpPUBS3aH-
HOCTb K 4esIoBeKy. KOHTEKCT MOKa3bIBaeT, YTO XapaKTep ITOTO JKecTa
00yCIIOBJIEH B3aMMOOTHOIIEHHUSMHU JIBYX JIIOJCH, SIBJISAIOLIMXCS CY-
npyramu. CiieoBaTebHO, Yepe3 CBOI KeCT KOMMYHUKAHT BbIpaka-
€T TIOJIOKUTEIBHYIO SMOILIUI0, OCHOBY KOTOPOH COCTaBIISIIOT JIIOOOBB,
3a0oTa, mepexxuBaHue. PaccMoTpeB pasiuyHble BHIbI HEBepOaIbHOU
KOMMYHHKAIIUH, OTPAKAIOIINE SMOIIMU PAa3HOW HATIPABIEHHOCTH, MBI
BBISIBUJIM UX XapaKTE€PHbIE 0COOEHHOCTH Ha MaTepHualie Npou3BeIeHUIN
(homprOpa.
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REVIEW: «INTONATION MODEL FOR SIMPLE SENTENCES
IN THE KAZAKH LANGUAGE FOR A KAZAKH SPEECH
SYNTHESIZER»

Yenglik Kadyr, Bibigul Sh. Razahova, Aizhan Nazyrova
L. N. Gumilyov Eurasian National University,
Nur-Sultan, Kazakhstan

The proposed intonation model offers the promise of considerably
enhancing applications such as voice assistants, language learning tools, and
assistive technologies for the Kazakh-speaking community, fostering improved
communication and access. This research contributes to the better field of speech
synthesis and demonstrates its potential impact in the realm of linguistic diversity
and technology-driven communication.

Keywords: Intonation modeling, Kazakh language, speech synthesis, simple
sentences.

OB30P: UHTOHAIMOHHAS MOJEJIb JJISAA ITPOCTBIX
MPEJIJIOKEHUI HA KA3SAXCKOM SI3bIKE
JJISI KABAXCKOI'O PEYEBOI'O CUHTE3ATOPA»

Ennux Kaowp, bubuzyne Pazaxoea, Aitrcan Hazviposa
Eepasuiickui nayuonanvuwiii ynusepcumem um. J1I. H. I'ymunesa,
Hypcynman, Kasaxcman

[IpennoxxenHas MO/I€b MHTOHAIMH NPEOCTABIISET OOCIIaHNEe 3HAUUTEIILHO-
r0 yIy4IIeHUs] TPUIOKEHNH, TAKNX KaK TOJIOCOBbIE MOMOIHHUKH, CPEICTBA 00Y-
YEeHUS SI3BIKY U aCCHCTUBHBIC TEXHOJIOTHH ISl Ka3aXCKOS3BIYHOTO COOOIIECTBa,
CHOCOOCTBYS YIYUIICHHIO KOMMYHHUKAIIUH U JTOCTYTa. DTO UCCIIEOBAHUE BHOCUT
BKJIaJl B 00JIACTh CHHTE3a PEYH U IEMOHCTPUPYET €ro MOTSHIUAIbHOE BIHSIHUE B
00JIaCTH TMHTBUCTHYECKOTO Pa3HOOOPA3HUs U TEXHOIOTHYECKH OPUEHTHPOBAHHON
KOMMYHHUKaIUH.

KuroueBble ciioBa: HTOHaIMOHHAS MOJIENb, KA3aXCKUH SI3BIK, CHHTE3 PEUH,
MPOCTHIE MPEJJIOKCHUSI.

Introduction

In recent years, speech synthesis, or the artificial generation of hu-
man-like speech from text or other linguistic input, has made remarkable
strides. One area of particular interest is the development of intonation
models tailored to specific languages, with the goal of producing more
natural and expressive synthetic speech. In this section, we will focus
on the development of an intonation model for simple sentences in Ka-
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zakh, which will be a key component of a Kazakh speech synthesizer.
This endeavor is very important for both technological and linguistic
reasons. The importance of precise intonation modulation in speech
synthesis cannot be overstated. Intonation is a fundamental aspect of
human speech that includes fluctuations in pitch, rhythm, and stress.
In spoken communication, it conveys nuanced meanings, emotions,
and intentions. As a result, the capacity to replicate these intonational
patterns in synthesized speech is essential for creating really authentic
and contextually appropriate vocalizations.

At the moment, the utilization of Al technology in medicine is one
of the most essential trends in the world. Al and neural networks can
not only improve medical services, but also change, for example, di-
versify the diagnostic system, influence the emergence of new drugs,
in a word, provide quality medicine and reduce costs. The Detectron2
libraries allow us to implement the intended program, for example, a
program that analyzes skin videos and then detects skin cancer using
that added video data.

A variety of sources support the crucial role of intonation in speech
synthesis. H. Zen and T. Nose investigate the role of prosody in im-
proving the expressiveness of synthesized speech, emphasizing that the
correct application of intonation is essential for conveying emotions
and intentions effectively [Zen, 2008] .

B. Wang et al. emphasize the need for language-specific intonation
models in the context of multilingual speech synthesis, arguing that
generic models frequently fail to capture the subtleties of individual
languages [Wang, 2015].

The importance of precise intonation modulation in speech syn-
thesis cannot be overstated. Intonation is a fundamental aspect of hu-
man speech that includes fluctuations in pitch, rhythm, and stress. In
spoken communication, it conveys nuanced meanings, emotions, and
intentions.

B. Wang et al. highlight the need for language-specific intonation
models in the context of multilingual speech synthesis, arguing that
generic models frequently fail to capture the subtleties of particular
languages [Wang, 2015]. Furthermore, the progress in the creation of
intonation models for less widely spoken languages, such as Kazakh,
has broader ramifications. It helps with linguistic preservation and
promotes diversity in technology. According to M. Adler et al., the
development of speech technology for less-represented languages is
critical for ensuring that these communities can access and interact with
modern technological advancements [Adler, 2018].
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Transforming Communication with an Intonation Model for Ka-
zakh Speech Synthesis

An intonation model for the Kazakh language intends to transform
the way Kazakh speech is synthesized, much like how smart devices
revolutionized healthcare by supplying individuals and healthcare
professionals with real-time health data. It improves communication
by integrating naturalness, experience, and linguistic richness into syn-
thesized Kazakh speech.

Using Linguistic Sensors for Better Communication

Similarly to how smart devices use various sensors to collect
health-related data, our intonation model employs linguistic sensors to
analyze the intricacies of pitch, rhythm, and stress in Kazakh speech.
These sensors serve as the foundation for authentic intonation patterns,
allowing synthesized Kazakh speech to effectively convey emotions,
intentions, and contextual nuances.

Seamless Integration and Remote Access

High-tech medical devices send data to mobile apps or cloud-based
systems with ease. Similarly, our intonation model allows for remote
access and analysis of synthesized Kazakh speech. This access benefits
not just individuals seeking improved communication, but also profes-
sionals, educators, and assistive technology users who can remotely
access and fine-tune speech synthesis for specific contexts.

Improving Language Technology Adoption and Inclusivity

The development of an intonation model for the Kazakh language
promotes linguistic inclusion, much as health tracking through smart
devices has gained popularity across diverse demographic groups. It
ensures that the Kazakh-speaking populace may access and interact
with technology in their native language, regardless of age or region.
This corresponds to the broader trend of technology becoming more
inclusive and responsive to linguistic diversity.

Data Collection and Preprocessing

The acquisition of high-quality audio recordings of native Kazakh
speakers uttering simple sentences across varied contexts and emotions
is required for our Kazakh intonation model data collection. This cor-
pus is the basis for training and validating our model.

We draw inspiration from successful data collection approaches
used in similar language and intonation modeling projects to ensure
data quality and diversity. The Multilingual Intonation Corpus (MINT)
[Avesani, 2017] used a diverse set of speakers and sentence types to
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capture distinct intonational patterns, whereas the Kazakh National
Corpus [Beisembayev, 2013] provided valuable linguistic resources
for our text data.

The preprocessing of the collected data entails several steps, in-
cluding:

Audio Segmentation: We divide the continuous audio recordings
into smaller, more manageable segments and align them with corre-
sponding text transcriptions using forced alignment tools like the Penn
Forced Aligner [Yuan, 2008].

Extraction of FEATURES: From the segmented audio data, we ex-
tract relevant acoustic features such as Mel-Frequency Cepstral Coeffi-
cients (MFCCs) and fundamental frequency (F0) contours. These char-
acteristics are critical for modifying intonation patterns [Eyben, 2010].

Normalization of Text: We normalize and tokenize the text tran-
scriptions to ensure consistency in sentence structure and format. Text
Normalization Challenge [Zampieri, 2017] techniques can be adapted
for this purpose.

Data Augmentation: To improve model robustness, we use data
augmentation techniques such as pitch shifting and speed perturbation
on our audio data [Ko, 2015].

These data processing steps seek to create a clean and standardized
dataset that aligns audio and text, hence easing the training of our in-
tonation model.

Algorithms

We use the most recent machine learning and neural network al-
gorithms to learn the intricate patterns of intonation from processed
audio and text data for our Kazakh intonation model. These ML and
NN algorithms form the basis for training our intonation model, with
the goal of reflecting the complex interplay between linguistic content
and acoustic features in Kazakh speech.

LSTM (Long Short-Term Memory): LSTMs are an essential com-
ponent of our model, effectively capturing sequence dependencies in
both audio and language features [Hochreiter, 1997]. This architecture
has been used successfully in a variety of speech synthesis tasks.

CNN (Convolutional Neural Networks): CNNs are used to extract
features from spectrograms or MFCC representations of audio data [Le-
Cun, 2015]. These networks improve at capturing local patterns and are
especially effective in image-like data such as spectrograms.

Mechanisms of Attention: Attention mechanisms [Vaswani, 2017]
are used to capture fine-grained dependencies between text and audio,
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allowing the model to focus on relevant areas of the input data during
synthesis.

Key Findings and Achievements

Our research not only advances the field of speech synthesis, but it
also has ramifications for language preservation and increased access
to technology for the Kazakh-speaking population. It emphasizes the
importance of language-specific intonation modeling in achieving gen-
uine and expressive synthesized speech.

Efficient Intonation Modeling: Our research has successfully
developed an intonation model tailored to the Kazakh language, con-
siderably enhancing the expressiveness and naturalness of synthesized
speech. This achievement is consistent with the findings of H. Zen and
T. Nose [Zen, 2008], who emphasized the importance of intonation in
improving the expressiveness of synthesized speech.

Language-Specific Method: We addressed the need for lan-
guage-specific models by adapting our intonation model for Kazakh, as
described by B. Wang et al. [Wang, 2015]. Generic models frequently
fall short of capturing the subtleties of individual languages, making
language-specific modeling essential.

Linguistic Preference: Our work contributes to linguistic preserva-
tion by advancing speech technology for less widely spoken languages
such as Kazakh. This is consistent with M. Adler and M. Sumner’s
[Adler, 2018] goals of improving and promoting indigenous languages
using technology.

Increased Accessibility: The development of a Kazakh intonation
model promotes inclusion by allowing Kazakh-speaking communities
to access and interact with modern technological advances. This reflects
the broader implications highlighted in M. Adler and M. Sumner’s
work [Adler, 2018], where technology plays a critical role in bridging
linguistic differences.

Challenges and Future Directions:

Data Diversity: Collecting a sufficient quantity of dataset for Ka-
zakh intonation modeling continues to be a challenge. Future efforts
should be focused on expanding data sources, especially for under-
represented dialects and speakers of different ages and genders.

Constraints on Resources: The development of robust intonation
models necessitates large computational resources. Future research
should investigate optimizations for efficient training in order to make
the technology more accessible.

Cross-Linguistic Adaptation: Due to the unique prosodic peculiar-
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ities of each language, adapting intonation models across languages
poses challenges. Future plans include cross- linguistic transfer learn-
ing and the development of universal intonation models.

Incorporating emotion recognition into intonation models for
more expressive speech synthesis is a potential avenue. For enriched
speech synthesis, research should delve into emotion-aware intonation
modeling.

Extending intonation models for real-time applications such as
voice assistants necessitates low-latency solutions. Addressing these
limits is of the utmost importance for improving the experience for
users.

Collaborations with linguists and language experts can further en-
hance intonation models, providing accurate representation of linguistic
nuances specific to the Kazakh language.

End-User Feedback: Collecting feedback from end-users and in-
corporating their preferences into intonation modes can lead to more
user-centric speech synthesis systems.

Multimodal Synthesis: Integrating intonation models with facial
movement and gesture synthesis can create more immersive and natu-
ral communication interfaces.

Conclusion

In conclusion, our data gathering and processing efforts have
laid a solid foundation for the development of the Kazakh intonation
model. The diverse corpus, aligned audio-text data, and painstaking
preprocessing ensure that our model is well-equipped to capture the
nuances of Kazakh intonation. Moving forward, the use of advanced
machine learning techniques will be critical in achieving our objective
of creating expressive and natural-sounding synthesized speech in Ka-
zakh. This research is a big step toward improving speech technology
for Kazakh speakers while also encouraging linguistic diversity and
inclusivity.
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HEKOTOPBIE COOBPA’KEHHUSI O HEBEPBAJIBHBIX
KOMMYHUKALNUAX
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OTHOWIEHNUS, BO3HUKAIONINE B paMKax OOIIEHHS, pa3InIHbl ¥ UMEIOT OIpe-
JICTICHHOE MH(pOpPMAIMOHHOE HaroJdHeHne. HeBepOanbHOE 0OIEHHE — 3TO BUJL
HeBepOaTbHOrO OOIIEHHST MEX/Y TOBOPSIIIIMM U CITYIIAIOIINM, KOTOPBIH UCTIONb-
3yeTcst IJIsl IOTIOJTHEHUST BEpOATbHBIX CPENICTB, OBIBACT MIPOM3BOIBLHBIM U HETIPO-
n3BONBHBIM. HeBepOasibHBIE cpecTBa SBISIOTCS BCIOMOTAaTebHBIMU K BepOalib-
HBIM CpEICTBaM, MOBBIIIAIOIUME 3(QdeKkTuBHOCTh peun. Bo MHOTHX ciydasx
pyu 0OMeHe MBICISIMH JIIOAEH BMECTE C SI3bIKOBBIMH €IMHHULIAMH HCIIOIB3YIOTCS
pa3nuuHble HeBepOaIbHBIE CPENICTBA, TO €CTh JBM)KEHUSI TeJla, MUMHKA, B3I
a3, IBIDKSHMS PYK M TOH roioca. Kakaplid U3 3TUX MHCTPYMEHTOB MTOJYUHEH
MparMaTHYECKOW 1EJIM B PEUCBOW CUTyaIlMK. 3HAYCHUs HEBEPOAIBbHBIX CPEACTB
nepeayn COOOMIeHHs NIy, K KOTOPOMY OOpalieHa pedb, y4acTBYIOT TOJIBKO B
TOM pEueBO¥ CHUTYallMU, UMCIOIICH OJHO 3HaueHue. Ero QpyHKIMOHAIBHO-TIpar-
MaTH4eckask GYHKIHSI MOYKET MEHSATBCS B 3aBUCHMOCTH OT PEYEBOTO IpOIlecca.
HesepOanbHoe 00IIIEHHE UCTIONB3YETCs IS Tiepeiadl HHQOPMAIUK O PACOBBIX
1 COLHUAIBHBIX XapaKTEePUCTHKAX YEIOBEKA, €ro MCHUXUUECKOM, (PU3NIECKOM U
9MOIMOHATBHOM COCTOSHHH, €r0 OTHOIIEHUH K KOHKPETHOW CHUTYalluH MM KOH-
KPETHOMY UYeJIOBEKY HII OOBEKTY, a TAaKKe O ICHXOJIOTHYECKOM KIIMMate B 001I1e-
ctBe. KoHTeKCTHAs cUTYyanus BakHa TIPH UCTIOIB30BAHHUHU JKECTOB B COOTBETCTBUH
C peYeBBIMHU CpeICTBaMHU. Bce YJaCTHHKH pedH JOJDKHBI OBITH OCBEJOMIICHBI O
KOHTEKCTYaJbHOM CUTYyallMH IJIsl MPaBUJIBHOTO TIOHUMAHUS TPEII0KEHUS, BbI-
PaXEHHOTO 4yepe3 MPeATIOKEHHE U COMPOBOKIAIOIINE €ro JKecThl. B yacTHOCTH,
€CIIM TOBOPSIIINI UCIIONB3YET B poliecce OOIIeHHsT HeBepOaTbHBIE CPEACTBA B CO-
OTBETCTBHH C BepOaJIbHBIMH CPEJICTBAMHU, Pe4b roBOPSIIETro OyneT 3 (heKkTuBHOM
1 OCMBICTICHHOH ¢ IOMOIIBIO HEBEPOATBHBIX CPECTB.

KnawueBsble caoBa: HeBep6aHLHLIe CpeacTBa, TCIOABMIKCHUS, JKCCThI, SA3bI-
KOBBIC €MHUIIBI, COO6IJ_[6HI/IG, 3pPITCJII>HLII>‘I KaHall, 06HI€HI/I€, JIMHITBUCTHYCCKOEC,
NapaJIMHTBUCTUYCCKOC BO3H€ﬁCTBHe.

SOME CONSIDERATIONS ON NONVERBAL COMMUNICATION

Khasanova Gulrukh
Samarkand State University of Veterinary Medicine
Samarkand, Uzbekistan
gulruh 88@mail.ru

Relations that arise within the framework of communication are different
and have a certain informational content. Non-verbal communication is a type of
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non-verbal communication between the speaker and the listener, which is used to
supplement the verbal means, it is voluntary and involuntary. Nonverbal means
are auxiliary means to verbal means that increase the effectiveness of speech. In
many cases, in the exchange of people’s thoughts, various nonverbal means are
used together with linguistic units, that is, body movements, facial expressions,
eye gaze, hand movements and tone of voice is used. Each of these tools is
subordinated to a pragmatic goal in a speech situation. The meanings of the non-
verbal means of conveying a message to the person to whom the speech is directed
participate only in that speech situation with one meaning. Its functional pragmatic
function can change depending on the speech process. Non-verbal communication
is used to convey information about a person’s racial and social characteristics,
their mental, physical and emotional state, their attitude to a specific situation or a
specific person or object, as well as the psychological climate in the community.
The contextual situation is important in the use of gestures in accordance with
verbal means. All the participants of the speech should be aware of the contextual
situation for the correct understanding of the proposition expressed through the
sentence and the accompanying gestures. In particular, if the speaker uses non-
verbal means in the process of communication in accordance with verbal means,
the speech of the speaker will be effective and meaningful with the help of non-
verbal means.

Key words: non-verbal means, body movements, gestures, language units,
message, visual channel, communication, linguistic, paralinguistic influence.

There are two main components that make up communication: ver-
bal and non-verbal. According to the nature of the tools used, various
methods of information transfer can be divided into two groups: verbal
(verbal) and non-verbal (nonverbal). In the first case, the message is
transmitted through language units through auditory or visual chan-
nels. In the second case, information is transmitted using paralinguis-
tic means - non-linguistic units “included in the voice message and
conveying semantic information”[ XmsicroBa, 2005, c. 151]. Verbal
means are very important in the transmission of cognitive information.
In linguistics, various terms such as “non-verbal means”, “extralin-
guistic means”, “paralinguistic means” are used for the participation
of gestures, hands, eyes, eyebrows, and body movements without the
participation of words in human communication. In linguistics, extra-
linguistics refers to the addition of pauses to speech, as well as various
mental states of a person, such as crying, coughing, laughing, sigh-
ing[15].Paralinguistic influence is the surrounding factors that disturb
the speech, strengthen it or weaken it. These include high or low pitch,
articulation, sounds, pauses, stuttering, coughing, tongue movements,
and exclamations[14].

It is known that language performs three important tasks in the pro-
cess of communication - communication, message, influence (V. Vino-
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gradov). It is natural that language strives for brevity in the process of
communication. Based on this nature of the language, there is a need
to use additional tools, i.e. non-verbal tools, in the process of commu-
nication. For example, to indicate the size, volume, length and other
external signs of an object, a person often uses gestures in verbal com-
munication. As a rule, in this case, the gesture is combined with verbal
means and acts as a visual accompaniment, confirming or clarifying
the relevant content of the speech segment[ XubsicroBa, 2005, c. 151]:

— “Shaftoli olib keling, shaftolidan shuncha olib keling, — Robiya
nozik barmogchalarini yozib ko ‘rsatdi’.

—Xo ‘p, shuncha olib kelaman, — deb ikki qo ‘limning barmoglarini
tengdan yozib ko ‘rsatgan edim, Robiya xuddi to 'yib shaftoli yegandek
o zida yo ‘q sevinib ketdi, ko ‘zlarini g‘alati suzib opasiga maqtanib
ham qo ‘ydi (X.To ‘xtaboyev, “Besh bolali yigitcha”).

“Bring peaches, bring as many peaches as you can,” said Rabiya,
indicating with her delicate fingers.

“Okay, I'll bring this much, ” I said, showing the fingers of my two
hands, Rabiya was overjoyed as if she had eaten enough peaches, her
eyes were strangely floating and she even boasted to her sister (Kh.
Tokhtaboyev, “Young man with five children”).

As can be seen in the above example, the participants of the di-
alogue can determine the amount of what they are expressing using
linguistic means (bring as many peaches as possible) and visual hand
gestures (he showed his thin fingers, I showed the fingers of both hands
equally) will give. Also, the addressee is sending information (also
boasting) to the addressee (illocutive) through his eyes (swimming his
eyes strangely) without using verbal means. This shows that it is con-
venient to use non-verbal means in the speech process.

According to Dixon and Hargy, we use non-verbal means in the
following situations [Dickson, 2003, p.50]: 1) to replace verbal commu-
nication in situations where it is inconvenient or impossible to speak;
2) to complete verbal communication and transfer information; 3) to
change the spoken word; 4) voluntarily or involuntarily oppose the
expressed opinion; 5) when expressing feelings and interpersonal re-
lationships; 6) regulating the conversation by correcting mistakes in
speech; 7) in relationships such as dominance, control and liking; 8)
when determining personal and social status through clothing and ap-
pearance; 9) in contextualizing the interaction by creating a certain
social environment.

The importance of non-verbal means in the communication process
is important, among other things, according to B. Akhmedov, paralin-
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guistic means (non-verbal means) smooth out linguistic units that are
not necessary for verbal communication, which seem methodologically
stupid, that is, speech expression with the help of necessary gestures
will be labeled. In this case, the verbal speech unit (act) involved in a
specific speech communication - a word, a phrase, a sentence, some-
times a sentence - is identified with gestures that can be replaced in this
situation [Axmedov, 2019, p.79]. In addition to being an auxiliary tool
for speech in expressing thoughts, gestures are a clear evidence of the
unique mentality of the Uzbek people. In this respect, the consistent
study of Uzbek paralinguistic tools is gaining relevance.

M. Saidkhanov said that in the course of communication, a person,
who is a whole biological organism, uses various ways and methods to
convey his thoughts to the person to whom he is speaking. As a result,
along with verbal means, mimic non-verbal means are also used in
communication [Saidkhanov, 2020, p.238].

Scientists have long been interested in the role of non-verbal means
in human speech communication. 20 centuries ago, Cicero studied the
role of gestures in the communication process and taught speakers to
use gestures correctly. Also, the first dictionary of gestures, especially
hand movements, was compiled by the Roman orator Quantilion [Ar-
slanov, 2019, p. 50].

A. Nurmonov was one of the first in Uzbek linguistics to conduct
research in the field of paralinguistics [Nurmonov, 1980]. Scientist Uz-
bek paralinguistic tools, paralinguistic signs and language structure, the
relationship between linguistic and paralinguistic signs, the origin of
gestures, gestures and gesture verbs, paralinguistic tools of the Uzbek
language that express negation, the need to use gestures in speech was
a study of issues. M. Saidkhanov revealed the essence of non-verbal
means on the basis of Uzbek language texts and worked in the somatic
aspect [Saidxanov, 1993].

B. Akhmedov reveals the gender aspect of paralinguistic tools in
his research [Axmedov, 2021]. In her monograph “Olfactory Linguis-
tics”, M. Burkhonova reveals the role of non-verbal semiotic tools in
the communication process, the linguopoetics of non-verbal tools in
the creolizing text, the representation and linguistic expression of con-
cepts related to the olfactory system, deictic and linguopoetic features
[Burxonova, 2022].

Also, in addition to separate monographic works on non-verbal
means in Uzbek linguistics, it has also been partially discussed in the
scientific researches of linguists. In particular, the linguist Kh. Ismailov,
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in the second chapter and third part of his doctoral dissertation entitled
“Sociolinguistic and Psycholinguistic Aspects of Forensic Linguistics”,
showed the importance of non-verbal means in the court process, and
showed the importance of facial expressions of defendants during their
participation in the court session, in particular, when they spoke. ob-
serves that observation is essential in determining the truth [Ismoilov,
2021, b. 17-18]. Also, Z.Karimova in her scientific work “Socioprag-
matic features of utterances in Uzbek and English languages™ describes
the use of non-verbal means in speech along with words and the effect
of these means on the speaker’s age, gender, social status, even, showed
that it can be differentiated according to the region in the Uzbek and
English languages[ Karimova, 2021, b. 23-24].

I. Aslanov, in the third chapter of the methodical manual enti-
tled “Psychology of social activity and behavior”, showed the types
of non-verbal means and their importance in interpersonal relations
[Aslanov, 2019, b. 50].

It should also be noted that people believe that non-verbal units are
not deceiving, moreover, they trust non-verbal units more than verbal
ones. Non-verbal means communicate the real state of mind of a per-
son. It has been tested in practice, for example, when a person who is
angry, disliked or upset speaks with a frown, it is more effective:

— Qalay, bolalar bilan tanishib oldilaringmi? — Sekingina so ‘radi
O ris xola.

— Hammasi odam yovvoyiga o ‘xshaydi-ku, — nordon narsa chaynab
olgandek aftini jiyirib dedi Qoravoy.

— Hechgqisi yo'q, keyin oralaringdan qil o ‘tmaydigan o ‘rtog ham
bo ‘lib ketasizlar (X. To xtaboyev ,”Besh bolali yigitcha”).

Have you met the children? — Aunt Russian asked slowly.

“Everything looks like a wild man, ” said Karavoy, snorting as if he
had chewed something sour.

—It’s okay, then you will become inseparable friends (Kh. Tokhtabo-
yev, “A boy with five children”).

In every communication, the speaker aims to influence the person
to whom the speech is directed. Non-verbal means further enhance this
effect. Most people are more likely to deceive others with their words
than with their actions. Verbal units are easy to control, but body move-
ments, facial expressions, and tone of voice are difficult to control. If
such non-verbal means are given importance, it is possible to avoid
deception or understand the sincerity of the speaker. If the speaker
contrasts the non-verbal units while speaking, the listener will focus on
the non-verbal units. For example,
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— Bagqol, guruchni qayerdan oldingiz? — deb so ‘radi.

— Keliningizga tug ‘dirib kelyapman, — rangi allanechuk oqarib, bit
ko ‘zlari pirpirab ketdi bagqolning.

Bagqolning g ‘alati bo ‘lib ketganini sezgan Parpi buvam chap qo ‘li-
ni marzaga tirab sekin o ‘rnidan turdi :

— Bu zormanda objuvozniki-ku!

— Yo ‘g -e, mozori sharif ursin.

— Bu zormanda kolxozning guruchi-ku!

—Amaki, tepamda xudo bor, og‘zingizga qarab gapiring (X
To xtaboyev, “Besh bolali yigitcha™ ).

— Grocer, where did you get the rice? he asked.

“I'm giving birth to your daughter-in-law,” said the grocer, his
face turned pale and his eyes twinkled.

Sensing that the grocer had become strange, Grandmother Parpi
stood up slowly, putting her left hand on the floor:

“It’s the objuvoz’s!”

— No, let Sharif dig the grave.

— This is the rice of the collective farm!

— Uncle, there is a god above me, speak with your mouth open (H.
Tokhtabayev, “A boy with five children”).

In this dialogue, the speaker (the grocer) revealed the truth to the
listener (Grandma Parpi) with a change in his face. Although he tried
to convince the audience with words, he expressed his inner secret with
his facial expressions. If the listener correctly understands the speaker’s
non-verbal information, he will learn his inner attitude and purpose and
respond appropriately.

Also, F. Delsarte observed the organic connection between body
movement and character (“Harmonic Gymnastic and Pantomimic Ex-
pression”, 1895) and noted as follows: “There is nothing better than
a gesture without meaning and reason the thing is not sad. Gesture is
more than verbal communication, it is a way of conveying information
without words. Verbal speech is weaker than gestures, since gestures
are an agent of the heart, a persuasive tool. In fact, non-verbal means
have a stronger effect than verbal means in a speech situation. We can
know the inner feelings of the speaker and the listener through ges-
tures and tone of voice. We usually plan our words, but in non-verbal
communication we convey information unconsciously. We do not de-
liberately raise an eyebrow or blush, but these situations happen invol-
untarily, naturally:
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...— Choyxonadagilarga borib aytsam, buning janozasiga chiqish
shart emas, deyishyapti.

— Nega shart bo ‘Ilmas ekan? — Bu gap Akbar domlaga yoqmay,
qoshlarini chimirdi. — Kim aytdi, kallasi joyidami?

— Hasan chillak aytdi, Komil bangi aytdi. Mahallaga aralashma-
gan odamning janozasiga ham, to ‘viga ham chiqilmaydi, deyishyapti
(T.-Malik, “Halovat”). ... - When I go to the people in the teahouse, they
say that it is not necessary to go to the funeral.

“Why not?” - Teacher Akbar did not like this and frowned. - Who
said, is the head okay?

— Hasan said chillak, Kamil said bangi. They say that people who
are not involved in the neighborhood cannot go to funerals or weddings
(T. Malik, “Halovat”).

In this dialogue, we can see that the listener (Akbar Domla) invol-
untarily shows his inner displeasure with the message the speaker is
conveying with an eyebrow movement.

It can be noted that people use non-verbal communication for the
following reasons:

1. Non-verbal communication is in some cases more effective
than verbal means, in particular, words can sometimes have limita-
tions (when explaining the form, directions, the speaker expresses his
thoughts with more non-verbal means).

2. Non-verbal means have a strong influence: non-verbal means,
first of all, express the inner feelings of a person (verbal messages are
mainly related to the outside world).

3. Nonverbal means are more difficult to control than verbal means,
and they convey more real information to the listener.

4. Non-verbal means can be used for situations where the use of ver-
bal means is inappropriate (when verbal speech is limited): sometimes,
when speaking is limited due to social etiquette, non-verbal means can
convey a message.

5. Non-verbal means are necessary to help send complex messages:
the subject of the speech can convey an illocutionary expression to the
addressee of the speech by using simple non-verbal means simultane-
ously with a very complex verbal message.

Linguist N. Mahmudov writes about the connection of non-verbal
means with the speech situation, the relationship between the speaker
and the listener in speech communication: “Usually, there are three
main elements of the communicative situation, that is, the speaker, the
listener and the topic or information . In order to convey certain infor-
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mation to the listener, the speaker chooses a medium - an appropriate
channel. Naturally, the main channel is the language itself. However,
other channels will be launched in accordance with the general situation
and purpose for full information delivery. Paralinguistic and extralin-
guistic tools are meant here. Indeed, various factors, such as various
gestures, facial expressions, head nods, body movements, proximity
of space, nature of voice, clothes, social or other status of the speaker
and the listener have a special value in the communication process.
The communication channel is selected in accordance with the content,
purpose and nature of the information to be transmitted” [Maxmudov,
2007, b. 40].

In conclusion, the purpose of communication is to influence the
person to whom the speech is directed. In this process, the influence
of non-verbal means may be stronger than verbal means, and non-ver-
bal communication may be more effective than verbal communication
(non-verbal means are involved as additional means when speakers
express the shape or directions of something). Non-verbal means can be
conditionally divided into two groups: companions of linguistic means
and groups such as specific manifestations of linguistic means. It is
known that non-verbal means can convey the message without verbal
means through direct visual-signal representations of linguistic means,
but since it is not possible to directly see non-verbal action in written
texts, it is possible to get information about non-verbal with the help
of verbal means.
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Dialectology is the study of dialects, while dialectometry is the measurement
of dialect differences, i.e. linguistic differences, the distribution of which is
determined primarily by geography. New sources of information and analytical
software are expanding the scope of dialectometry. Dialectometric methods were
analyzed in the research work. The possibilities of using dialectometric methods
in Azerbaijan were investigated and recommendations were given in the direction

of their application.
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variation; linguistic geography.

Introduction

The changes occurring in society in modern times, strengthening
the integration of scientific fields necessitate a new approach to dialec-
tological research.

The relevance of studying dialects is determined by the following
features:
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* dialects serve to understand the process of the historical develop-
ment of a language: dialects often retain archaisms necessary to recreate
a broad language movement;

« dialects serve to establish a mutual relationship between the histo-
ry of the language and the history of the people, as dialect facts allow
us to trace how tribes and peoples migrated in ancient times;

* dialects serve to understand the variety of words, sounds and
forms of the modern language, to practically consider the features of
local speech.

The largest areas of study of dialects are dialect lexicography and
linguistic geography [Levina, 2016]. The oldest branch of dialectology,
today called “dialect geography”, studies the geographical distribution
of language varieties.

Methodological innovation in the field of linguistic geography is
related to the development of computer programs that allow direct anal-
ysis of large volumes of data and graphical visualization in a simple
way, starting from the 1980s.

The systematic study of the dialects of a language by the linguis-
tic-geographical method began in Europe in the second half of the 19th
century. This method consists of collecting data from a large number
of settlements through a single questionnaire. Answers to each ques-
tion of the questionnaire form the basis of a dialect map reflecting
their territorial distribution, and a set of dialect maps compiled for the
same settlements is combined in a dialectological atlas [Arkhangelsky,
2021]. The first such atlas was G. Wenker’s atlas of German dialects
(1876—1881) [Herrgen, 2010]. A French language atlas and an atlas of
other European languages were published by J. Gillieron (1902—-1910)
[Goebl, 2010]. All major European languages now have language at-
lases, including hundreds or thousands of maps. The Linguistic Atlas
of Europe, published since 1975, is a project that collects data on many
languages. This atlas is the largest scientific project for the study of lan-
guages using the linguistic-geographical method. The Atlas covers six
language families present on the European continent: Altaic, Basque,
Indo-European, Caucasian, Semitic and Uralic. These families are di-
vided into 22 language groups comprising 90 languages and dialects
[Viereck, 2006].

Today, the rapid development of mass media and new technolo-
gies has greatly impacted local languages and dialects, putting them
in danger of extinction [Gurbanova, 2023]. In order to preserve local
languages and dialects, it is necessary to carry out dialectometric stud-
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ies and to determine the dialect variations of the language, to assess the
similarities and differences between them.

The necessity of a deeper study of the dialect differences of national
languages by using mathematical methods, especially dialectometric
research, in the current era of rapid globalization in the research work,
was justified, and proposals were developed in this direction.

2. Related work

In [Mehrabani & Hansen, 2015], the main differences between di-
alects or closely related languages are explored based on the available
speech data of those dialects/languages. A method is proposed to mea-
sure spectral acoustic differences between dialects based on the analysis
of volumetric space within a 3D model using log probability distribu-
tions derived from traditional cepstral Mel Frequency Coefficient and
Gaussian Mixture Models. The proposed dialect affinity measures are
evaluated and compared on a corpus of Arabic dialects as well as a
corpus of closely related South Indian languages.

In [Goebl, 2010], documented the taxometric and cartographic
achievements of the Salzburg school of dialectometry. Problems related
to Romance dialectology and Romance language geography, historical
linguistics, numerical classification, statistics and statistical cartogra-
phy were investigated. Issues such as measuring linguistic atlas data,
creating a data matrix, choosing a similarity index, creating appropriate
similarity and distance matrices, similarity maps, parameter maps and
cartographic email of dendrograms were analyzed and their visualiza-
tion was carried out using “Visual DialectoMetry” software.

In [Donoso & Sanchez, 2017], an information-theoretical approach
to geographic language variation is proposed using a corpus based on
Twitter. Dialectometric measurements (cosine similarity and Jensen-
Shannon difference) are used to quantify the linguistic distance between
the hollows created in a single grid (set) on the map. The authors be-
lieve that social networks can be used qualitatively for dialectometric
analysis.

In [Asadpour, 2011], the method of measuring the cumulative de-
gree of lexical, phonological, morphological and syntactic differences
between the dialect variations of the Azerbaijani language is proposed.
Using hierarchical cluster analysis, dialect distances are analyzed, the
benefits of applying the methods developed and tested in Turkic lan-
guages to the Azerbaijani language are shown.
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3. Dialectology

A dialect is a regionally or socially distinctive variety of a language
defined by a particular set of words and grammatical structures. Spoken
dialects are also usually associated with a different pronunciation or
accent.

A dialect is a variety of language used in a particular geographical
location. So dialects are changed and influenced by a group of people
who use it. Other social factors such as class, occupation, and age can
also create and influence dialects.

The aims and methods of dialect geography are as follows:

— Pure form — Dialect geography studies the relationship between
language and geography, identifying the local dialect, especially in
villages, where the dialect is in its purest form before being polluted,
weakened and completely lost. He looks for the most “original” and the
most “typical” form of speech used in a certain field.

—Non-educated Old Rural Males — NORM — The purest form of a
dialect is mostly taken from old rural males.

— Rural area — In order to obtain the purest form of the dialect,
teaching should be concentrated in villages where the language is less
“contaminated” by foreign elements.

— Raw data — Data collected for research is presented in raw form.

— Linguistic Mapping — After the interviews are completed, data is
collected, responses are tabulated, and linguistic maps are constructed
to show dialect variations.

This method of studying dialects is also known as traditional dia-
lectology (Chapter 2: Literature Review).

Dialects of a particular language keep the history, culture, ethnogra-
phy and folklore of the people alive in the language of their great-grand-
parents, while preserving the intricacies of the language and conveying
it to future generations. Therefore, the study of dialects and dialects
of the language is one of the most important issues of linguistics. The
collection and study of the materials of each dialect or dialect plays an
important role in the study of the language and history of the people.

Dialect differences are the main research object of dialectology.
Dialectology is the branch of linguistics that studies regional dialects,
dialect differences, and dialect language in its present state and history.

In traditional dialectology, sources of information are dialects, dic-
tionaries, dialect atlases, and other materials.

As in the case of other languages, further strengthening of the
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state care for the Azerbaijani language has opened wide opportunities
for the development of various fields of Azerbaijani linguistics. The
inclusion of the issue of “Ensuring the study of various dialects and
dialects of the Azerbaijani language in accordance with the require-
ments of the modern era” into the State Program “On the use of the
Azerbaijani language in accordance with the requirements of the time
and the development of linguistics in the country” put the study of the
dialects of the Azerbaijani language as an important task [Decree of
the President of the Republic of Azerbaijan, 2013]. In the direction
of the implementation of the program, “Nakhchivan Dialectological
Atlas of the Azerbaijani Language”, “Karabakh and Eastern Zangezur
Dialectological Atlas of the Azerbaijani Language”, “Nakhchivan
Dialectological Dictionary of the Azerbaijani Language”, “Karabakh
Dialectological Atlas of the Azerbaijani Language”, “Karabakh Dialects
of the Azerbaijani Language” monograph and “Karabakh Dialect of the
Azerbaijani Language” dialectological dictionary” was published.

“Nakhchivan dialectological atlas of the Azerbaijani language”
contains 278 maps covering about 1000 settlements of the Nakhchivan
Autonomous Republic, and a CD with the voices of the informants
during the expedition. In the atlas, the characteristics of dialects that
create isogloss are given with special signs, and their distribution area
is determined.

In the “Karabakh and Eastern Zangezur dialectological atlas of the
Azerbaijani language”, 692 of those settlements were coded and reflect-
ed in 278 maps. In each map of the atlas, the specific characteristics
of the dialect words of the region, changes, usage forms and variants,
replacement cases, and synonyms of the words used in the settlements
are also given.

The Azerbaijani language has a rich dialect system. Dialects and
dialects of our language have been studied from different aspects and
grouped according to their geographical location and level characteris-
tics. Dialects and dialects of the Azerbaijani language are divided into
4 groups according to the principle of geographical area:

* Eastern group dialects and dialects of the Azerbaijani language —
Guba, Baku, Shamakhi dialects and Mughan, Lankaran dialects;

e Western dialects and dialects of the Azerbaijani language —
Kazakh, Karabakh, Ganja dialects and Ayrym dialects;

* Dialects and dialects of the northern group of the Azerbaijani
language — Sheki dialect and Zagatala-Gakh dialects;

* Southern dialects and dialects of the Azerbaijani language —
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Nakhchivan, Ordubad, Tabriz dialects and Iravan dialect. [Shiraliyev,
2008].

An in-depth study of dialects is necessary for proper assessment of
variability at all levels of language structure, development of optimal
grammatical orthoepic and other norms. The main differences between
the dialects are investigated based on the available speech data of those
dialects.

From sociolinguistic methods in the study of dialects: long-term
panel observation, various types of speech writing, diaries, question-
naires, interviews, surveys, secret tests, etc. It is used.

Dialects are the unwritten form of language, dialectologists use the
questionnaire method and direct observation method to study them.

The collection of information about the linguistic features of the
dialect by the questionnaire method is carried out by receiving written
answers to the questions of a specially designed questionnaire from
linguistically competent persons (teachers, rural intellectuals, etc.).

One of the methods of studying modern dialects is direct observa-
tion, when the researcher identifies linguistic features while listening to
live dialect speech. With the method of direct observation, dialectolo-
gists record the live speech of dialect speakers on the basis of a pre-de-
signed questionnaire program. In order to determine which generations
and speakers have more dialects, it is necessary to measure dialectics.
Using special computer programs, it is possible to obtain more infor-
mation than tape recordings, which allow you to repeatedly repeat and
analyze speech segments. A fund of such writings will preserve modern
dialect speech for future researchers [Methods for studying dialects,
2015].

4. Dialectometry

Obtaining an appropriate measure of the distance between two
pronunciations is important not only for dialectologists interested in
establishing relationships between different dialects, but also for soci-
olinguists studying the effects of boundaries on spoken language.

The presence of a measure of distance between word pronunciations
necessitates quantitative analysis to investigate geographic and socio-
linguistic factors [Wieling et al., 2014].

In the second half of the 20th century, a large number of collect-
ed dialectological materials and the development of information tech-
nologies led to the emergence of a new approach to the study of dia-
lects — dialectometry. Dialectometry studies language variation using



104 Jlunzeucmuueckue mooenu

statistical methods. Dialectometric methods allow dialectologists to
quantify dialect differences and measure language change based on
this [Nerbonne & Kretzschmar, 2006; Pickl & Rumpf, 2012].

Dialectometry is a branch of geolinguistics that deals with the mea-
surement, visualization, and analysis of common dialect similarities
or distances depending on the characteristics of a geographic location.
Dialectometric studies build computational approaches to identify
“general, apparently hidden structures from large numbers of features”
and focus on quantitative, cartographic visualization, and exploratory
data analysis to extract patterns. Dialectometry provides methods for
estimating the linguistic distance between two arbitrary dialects in dia-
lectological atlas projects. The main goal is to determine the degree of
closeness of dialects, confirm existing dialect classifications, and solve
problems related to dialect division [Vozenilek, 2022].

In addition to dialectological studies, dialectometry has made the-
oretical contributions to comparative dialectology and the study of di-
alect distribution.

5. Recent advances in dialectometry

Dialectometric methods are constantly improving, opening new
possibilities for explaining linguistic variations:

— focus on identifying the most important (diagnostic) individual
language elements that form the basis of the general dialect variation;

— understanding that lexical and social factors can determine geo-
graphical variation;

—new methods for evaluating linguistic change in dialects;

— dialectological theory;

— more attention to dialect grammar and morphosyntax;

— to use new data sources in addition to the traditional dialect atlas
data;

— to create new (online) software that allows dialect researchers to
use dialectometric tools more easily [Wieling, 2015].

The changes occurring within the language are not only related to
the geographical distance of the population speaking the dialect vari-
ants. Factors such as education, access to audiovisual media, self-affir-
mation, and cultural expansion can influence language use.

The main concepts of dialectometry are:

— measures of difference or similarity between linguistic varieties
for one or more linguistic functions;
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— aggregation and clustering algorithms for organizing large data
sets by proximity/difference;

— tools to present changes measured across time, space and social
groups.

Dialectometric methods began to develop actively in the 1970s and
1980s after Jean Séguy (France) and Hans Goebl (Austria) applied sta-
tistical approaches to the study of Romani dialects using previously
collected atlas data [Arkhangelsky, 2021]. Goebl’s main contribution
was the development of various methods for combining individual dis-
tances into global distances and global distances into global clusters.

At the beginning of the 21st century, John Nerbonne (American)
and Wilbert Heeringa, following the research started by Goebl, devel-
oped and tested new analytical methods based on various statistical
procedures, in addition, they included a quantitative measure of artic-
ulation distance. These studies contributed to mastering the theoretical
foundations of dialectometry, expanding its application areas and per-
spectives.

Dialectometry began to develop further with the application of com-
puter tools for the analysis of geolinguistic data. The most common
and used statistical analysis programs can be applied to the study of
language variations. Widely used by statisticians and data collectors,
the R open-source statistical package is commonly used to obtain fig-
ures involving distance measurement, similarities, cluster analysis, and
many other complex analyses. R packages such as rMaps make it easy
to create and share interactive maps from R.

In recent years, research in the field of dialectometry has used
many methods of data visualization that represent the main methods of
GIScience (geographical information science). GIS software systems
offer many software products that can be used directly to represent
geolinguistic data, the results obtained from the statistical analysis of
this data in a simple way [Dubert & Sousa, 2016].

Dialectometric methods are based on the concept of “distance” be-
tween settlements. By distance here we mean the mathematical function
d(X, Y) that calculates the value based on the atlas data for any two
settlements (X and Y), showing how the answers to the survey questions
at one point differ from the answers to the questions at another point. In
practice, different functions can be applied, but in any case they must
meet at least three requirements [ Arkhangelsky, 2021]:

* If the answers to all questions of the questionnaire coincide at two
points, the distance between them is equal to 0 d(X, Y) =0;
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* The function is symmetric, i.e. d(X, Y) =d(Y, X);

* The more the questionnaires X and Y differ on a large number of
questions, the greater the distance between them.

Dialectometrics is a new direction emerging from classical dialec-
tology, where the differences between different dialects in a region are
statistically calculated and presented using dialect maps and atlases.

The origins of classical dialectometry are associated with the search
for dialect boundaries. Since dialect boundaries are made up of groups
of isoglosses, simply adding a few isoglosses is enough to determine
where enough of them are grouped together to form a true dialect
boundary. The idea of combining isoglosses to create boundaries of
varying “thickness” between points on a map was first implemented
by Carl Haag in 1898.

Recent studies have shown that the Hilbert-Schmidt independence
test (HSIC) is effective in measuring spatial autocorrelation of different
types of linguistic variables. The purpose of the method is to provide
statistical evidence of the existence of dialect boundaries. These bound-
aries are called “dialectons” [Rodriguez-Diaz, 2018].

A linguistic map is a thematic map showing the geographical dis-
tribution of speakers of a language or isoglosses of a language family.
Linguistic atlases serve as empirical databases documenting in detail
the dialect profile of a large number of locations. A variety of well-
known numerical classification methodologies are used to summarize
and visualize the underlying pattern from the vast amount of data con-
tained in linguistic atlases.

The matrix of double points calculated on the basis of the data of
the dialectological atlas can be used in several ways. First, it makes
it possible to find important groups of isoglosses, i.e. lines, where the
boundary of variants is crossed at the same time in many dialect maps.
Secondly, the classification of dialects and dialects can be obtained
with the help of the automatic clustering method. In this case, clusters
(sub-dialects) will connect points that are slightly different from each
other, but significantly different from neighboring clusters [Batagelj,
1992].

Since it took many years to create dialect atlases, researchers have
also tried to use other sources of information to study dialect variation.
Szmrecsanyi called these research approaches “Corpus dialectometry”.
When studying pronunciation variation, they compare using the data
collected by the compilers of linguistic atlases — the pronunciations of
the same word in different places.
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Corpus dialectometry is a younger field, where statistical methods
are applied to Corpus data rather than dialect maps [Szmrecsanyi, 2011].

The most reliable form of storing dialect texts and the optimal source
database is a corpus of electronic texts supported by software. The form
of electronic representation of dialect texts increases the preservation
of this unique material and provides linguists of various scientific fields
with freer access to primary dialect material, allowing them to observe
the real relationships between units in the course of dialect speech.

The general principle of forming the text base of the corpus is the
principle of full reflection of the features of dialect communication in
the corpus. To implement this principle, it is necessary to create several
subcorporations. Creating a subcorpus involves including a variety of
significant textual materials representing:

* the most important types of dialect speech (everyday speech, folk-
lore, official speech, ritual communication);

« different speech forms (dialogue, polylogue, monologue);

* various topics of village communication;

* social differentiation of dialect speakers (by gender, age, profes-
sion, education level).

Assessing the closeness between several dialects of the language
is an interesting but complex research topic. This type of assessment
shows how often dialects are mixed or differentiated in the given lan-
guage space. Thus, the data obtained determine dialect differences,
isogloss, clusters, etc., and it opens up ample opportunities for visu-
alization.

Dialectometry is a quantitative methodology for calculating linguis-
tic distances between linguistic varieties. The most commonly used
methods of dialectometry can be divided into the categories of tradi-
tional and computational methods.

The main issue of dialectometric analysis is the acquisition of a
modern “map of similarity”of linguistic idioms with each other. In this
case, the similarity can arise not only by the relationship of idioms,
but also by the recent migration or the general influence of anoth-
er language. Evaluation can be carried out in the following sections
[Mehrabani, 2015]:

« differences in the physical sounding of speech;

« differences in the linguistic expression of speech;

* signs of perception assessment;

» differences of classifiers of automatic speech sounding systems.

There are a number of ways to compare languages, dialects, or other
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types of speech. Various string distances such as Levenstein, Euclidean
[Jeszenszky, 2017] and Manhattan [Heeringa, 2009] distance are used
to account for pronunciation differences between dialects.

Levenstein distance is a measure of the difference between two
sequences or strings. Such sequences can be words of the language
being studied. When measuring the Levenshtein distance between two
pronunciation variants of a word, the minimum number of operations
(insertion, deletion and replacement of characters) that one variant must
go through in order to transform it into another is calculated [Heeringa,
2004].

The Wagner-Fischer algorithm is a dynamic programming algorithm
that measures the Levenstein distance between two character strings.

A dialect continuum is a group of language dialects that vary within
an area. On the dialect continuum, the further apart two dialects are, the
more different they are, the more difficult they are to understand each
other, or not at all. People in close proximity on the dialect continuum
can understand each other when they speak.

Multivariate scaling (MS) is a statistical method used to study di-
alect continua. MS converts complex distance data into interpretable
low-dimensional images [Klis, 2020].

Clustering algorithms are applied to classify the studied set of ob-
jects by identifying the closest clusters in that set. The source material
for the analysis is the matrix of distances between the studied objects,
and the result of the algorithm can be presented as a hierarchical struc-
ture that shows the sequence of clusters [Galdino, 2019].

The UPGMA (Unweighted Arithmetic Mean Pair Grouping Method)
method is one of the simplest and most widely used hierarchical cluster-
ing algorithms for creating a dendrogram from a distance matrix. Here,
the local topological relationships are obtained in descending order of
similarity and the dendrogram is constructed stepwise. That is, the two
closest data points are identified first and grouped in the dendrogram.
After the first grouping, the two closest data points are treated as one
data point (composite) and new distances are calculated using the mean
of the distances between the simple data point and the components of
the composite data point. Then the next closest data points are added
to the dendrogram until all data points are included.

The WPGMA (Weighted Pair Group Method using Arithmetic
Averages) algorithm is similar to its unmeasured variant, the UPGMA
algorithm. In the WPGMA algorithm, the distance between clusters
is calculated as a simple average. WPGMA gives a simple average
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weighted result, while in UPGMA it gives a proportional average
weightless result [Garcia-Vallvé, 2009].

Hans Gebl and Edgar Heimerl developed special software called
“VisualDialetometry (VDM)”.

VDM was developed as a dialectometry project at the University
of Salzburg between 1998 and 2000 and implements algorithms that
support dialectometric analyses of Dialectological Atlas data. It offers
functionality for managing pre-classified Atlas data, various dialecto-
metric approaches to data analysis, and various methods for visualizing
the results of such analyzes (dendrograms, diagrams, or maps) is one
of the most used tools for dialectometric analysis of various languages
of VDM [Galdino, 2019; Goebl, 2006].

Gabmap is a web application for dialectometry and cartography.
Allows for comparison and statistical analysis of dialect data. Gabmap
is a graphical user interface that performs not only comparison of
vocabulary or other categories of information, but also comparison
of pronunciation using editing distance. Gabmap allows researchers
in dialectology to perform computer-assisted exploration and cal-
culations [Website “Dialektometrie Projekt” — Salzburg; Nerbonne,
2011].

Quantitative analysis methods make it possible to reveal the rela-
tionship that exists between the two distributions of data. The method
used in this case is called correlation dialectometry. The method allows
you to visualize and compare geolinguistic relationships between the
distribution of phonetic data and other morphological data, as well as
analyze the relationship between linguistic and geographical distances
[Montemagni, 2008].

6. Conclusions

Dialectometric methods were analyzed in the research work. It was
determined that dialectometric methods are constantly being improved,
significant progress has been made in this field. So that:

— Various methods have been developed by specialists in the field of
dialectometry to simultaneously analyze the linguistic and social factors
behind geographical differences and to assess their relative strength;

— Dialectometry has been greatly improved to assess linguistic
changes in dialects;

— Dialectometry uses data sources other than traditional dialect
atlases, especially dialect corpora built from online sources, to study
dialect variation;
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— With the creation of new (online) applications, many dialectolo-
gists use dialectometric tools.

The importance of in-depth study and application of dialectomet-
ric methods in Azerbaijan was determined. The possibility of using
dialectometric methods for calculating the dialect differences of the
Azerbaijani language is investigated and the following is recommend-
ed:

* It is necessary to create a web portal to enter the data of the
“Dialectological Atlas of the Azerbaijani language” into the database
and ensure the availability of this data for everyone. The portal will
allow the creation of a single dialectal environment of the Azerbaijani
language and the operative search of dialects.

* [t is possible to use modern tools, including mathematical meth-
ods, especially algorithms widely used in dialectometric research - clus-
ter analysis and multidimensional scaling — to analyze the data entered
into the database.

* As a part of the ecosystem of the Azerbaijani language on the
e-state platform [Alguliyev, 2021], the creation of a single dialect sys-
tem of the Azerbaijani language will create a technological basis for
deeper study, classification and evolution of these dialects.
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MOCJIIEACTBUSI PEHOMEHA CUHKPETU3MA
JIJISI CHHCETOB JIMHI' BUCTUYECKHUX OHTOJIOI Mid

M. A. Abscanosa
Tawxenmckutl 20Cy0apcmeentblll yHugepcumem y30eKckoeo A3blKa
u rumepamypul umenu Anuwepa Hasou,. Tawxenm, Y36exucman
abjalova.manzura@gmail.com

JIMHTBHCTHYECKAs! OHTOJIOTHS — 9TO JIEKCHYecKas 0a3a JaHHbBIX HA eCTeCTBEH-
HOM $I3bIKE€, KOTOpasi He TOJBbKO CIYXKMT HAOOpOM JEKCHUYECKHX €AMHUI, HO U
YCTaHABIMBAET CEMAHTUYECKHE CBSA3U MeX 1y HUMH. CriepBa co3/at0Tcst CHHOHU-
MHUYHBIE HA0OPBI JIEKCHYECKUX €JMHULL. BBOIUTCS TOJIKOBAHKE CIIOBAa-CHHOHMMA B
9TO#1 Habope, a 3aTeM I10 €ro HAJMUYHIO ONPEIEIISIIOTCS €0 CEMaHTHYECKHE BETBH,
Takue Kak poj (TUIEpOHUM), THUIl (TUIIOHUM), IIEJIOCTHOCTh (XOJIOHHUM), YacTh
(MepoHHM), aHTOHUM. [103TOMY AJISI TUHTBUCTUYECKOH OHTOJIOTHH U CIIOBapen
Te3aypyca BaXXHO M3yUEHHME TAKUX JMHIBUCTHYECKHX SBJICHUH, KaK CHHOHUMBI,
THITIEPOHUMBI, TAPTOHHUMBI, aHTOHHUMBI, OMOHUMBI U MHOTO3HAYHOCTb. B si3bIKe
TaKOKe CYLIECTBYET JIMHIBHCTUUECKOE SIBICHHE, HA3BIBAEMOE CHHKPETH3MOM, KO-
TOpoe He ObUIO TIIYOOKO M3yuYeHO B y30CKCKOW JIMHIBUCTHKE. B MaHHON craThe
paccMaTpuBaeTCsi CHHKPETH3M U €ro MPOsIBICHUE KaK JIMHTBUCTHYECKOE SIBJIICHUE,
€ro 3HAUCHHE B OHTOJIOTHH Y30EKCKOTO SI3bIKA.

KiaroueBble c10Ba: THHMBHCTHYCCKAS OHTOJIOTHS, Te3aypycC, CHHKPETHU3M,
CEMaHTHYECKUE OTHOIICHUS, I3bIKOBOE COOBITHE.

IMPLICATIONS OF THE SYNCRETISM PHENOMENON FOR
LINGUISTIC ONTOLOGY SYNSETS

Abjalova Manzura
Tashkent State University of Uzbek Language and Literature.
Tashkent, Uzbekistan
abjalova.manzura@gmail.com

Linguistic ontology is a lexical database in a natural language that not only
serves as a collection of lexical units, but also establishes semantic relationships
between them. First, synonymous sets of lexical units are created. An explanation
of the synonym word in this collection is entered, and then its semantic branches
are determined by its presence, such as gender (hyperonym), type (heponym),
wholeness (holonym), part(s) (meronym), antonym. Therefore, for linguistic
ontology and thesaurus dictionaries, the study of linguistic phenomena such as
synonyms, hyperonyms, partonyms, antonyms, homonyms, and polysemantics is
important. There is also a linguistic phenomenon in language called syncretism,
which has not been studied in depth in Uzbek linguistics. This article discusses
syncretism and its manifestation as a linguistic phenomenon, its importance in the
ontology of the Uzbek language.
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Keywords: linguistic ontology, thesaurus, syncretism, semantic relationship,
language event / linguistic phenomenon.

INTRODUCTION

In recent years, the scope of research on the phenomenon of lin-
guistic syncreticity has been expanding. However, the results regarding
syncretism remain controversial. Syncretism (Greek. sygkretizmos =
“union”) 1) adhesion, joining, union; is a characteristic of the initial
state in the development of something. This concept is found in almost
all fields of knowledge; 2) linguistic syncretism is studied as a linguistic
phenomenon. [Abjalova, 2021]. The first use of this word is associated
with the ancient Greek historian Plutarch. Later, it was formed as a term
and started to be used in various fields. The use of this term in linguis-
tics and the understanding of the essence of syncretism from a linguis-
tic point of view are determined by the fact that in 1943 L. EI’mslev
studied the issue of syncretism in one paragraph of his work [El’'mslev,
1960; 344]. The phenomenon of linguistic syncretism is expressed by
V.V. Babajceva in the process of language development, functionally
different grammatical categories and forms in one form; It is clearly de-
fined as the combination of differential structural and semantic features
of units (some words, meanings, sentences, sentence fragments) in the
language system [Babajceva, 2000; 446].

LITERATURE REVIEW

Syncretism and neutralization in linguistic research [El’mslev,
1960; 343], syncretism and contamination (mixing, hybridity) [Baba-
jeeva, 1990; 446], syncretism and pun (pun) [Buzarov, 1996; 24-25] is
observed. Also, in some studies, syncretism is a multi-meaning of the
word [Eremin, 2001; 74], the manifestation of homonymy and ambi-
guity is connected with [Babajceva, 1990; Demidova, 2001]. It should
be noted that the nature, nature and characteristics of syncretism are
studied by many scientists, and syncretism is considered as a linguistic
phenomenon. In general, in linguistics, syncretism is a phenomenon of
combining several meanings in one form during language development
[21]. In some sources, syncretism is called cumulation of grammatical
meanings [Plungjan, 2000]. In this case, several grammes belonging
to different grammatical categories are represented by one indivisible
indicator. For example, the suffix -a in the Russian word “zima” (win-
ter) cumulatively represents the head agreement and unity. The suffix
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“-lar” (-s) in the Uzbek language, in addition to being a plural form,
also means respect, type and variety: “kitoblar” (books), “dadamlar”
(dads), “tuzlar” (salts), “olma daraxtlari” (apple trees). Also, the suffix
of departure is a morphological syncretism: it is used to express such
meanings as direction, cause, purpose, goal: “ishga bormogq” (go to
work) (direction), “o ‘gishga berdim” (gave to study) (cause or goal is
spoken it will be clear in the situation), “ukamga oldim” (I took (noun)
to my brother) (presume).

In some sources, syncretism is considered a factor of linguistic
economy and compactness [Buzarov, 1996]. M.A. Pavljukovec states
that one of the special cases of implementation of linguistic economy at
different levels of the language system is the phenomenon of syncretism
[Pavljukovec, 2009; 3]. Based on syncretism, it is considered primary
that one form covers several meanings, several functions, categories
and several forms [Beresneva, 2011]. It is this aspect of synreticism that
motivates its research in combination with the phenomena of polysemy,
homonymy, and polyfunctionality.

The phenomenon of syncretism in the grammar of Russian, Ger-
man, English and other languages was announced by a scientist such
as O. Jespersen (1958), J.L. E’'mslev (1960), V. Bloch (1966), V. Ska-
lichka (1967), V.V. Babaitseva (1967, 1973), V.V. Vinogradov (1978),
T. Peterson (1988), M. Aronof (1994), J.P. Blevins (1995), A. Calabres
(1995) S.N. Daniel (1999), V.V. Buzarov (1998, 2001), Sh. Researched
in the works of scholars such as Balli (2001). S. Luraghi (1987), G.
Meizer (1992), M. Weller (1993), J. Johnston (1997), V.V. Babajceva
(2000), 1.V. Visotskaya (2006), B.A. Beresneva (2009) the results of
his special research on the essence, nature and typology of syncretism.

While syncretism was initially studied at the lexical and morpholog-
ical level, many modern studies have studied its features at the syntactic
level. For example, B. Milan (1998) and T. Peterson studied the synret-
ic feature of agreement forms in inflectional languages more deeply and
widely, while L.D. Chesnokova (1988), T. Ye. Anoshkina (1981), V.V.
Babaitseva (1984, 1997), Z.V. Valyusinskaya (1992), P.V. Chesnokov
(1992), L.L. Bezobrazova (1993), N.A. In the works of scientists such
as Kobrina (2007), the cases related to the manifestation of syncretism
at the syntactic level were studied.

RESEARCH METHODOLOGY

According to B.A. Beresneva, linguistic syncretism is understood
in two senses [3]:
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1) syncretism in linguistic forms; 2) the scientific-linguistic concept
of syncretism. In it, syncretism is considered and studied as a linguistic
phenomenon. But defining its nature and determining its status as a
linguistic phenomenon is still controversial.

In the first case, two or more semantic functions are combined in
one linguistic form, and it differs from the phenomena of contamina-
tion, pun, homonymy and polysemy [Beresneva, 2008; 3].

M.A. Pavljukovec also understands syncretism in two senses [Pavl-
jukovec, 2009; 9]:

1) syncretism, on the one hand, is the combination of two or more
meanings in one form, which is reflected in the dominant of these mean-
ings; 2) on the other hand, syncretism is a situation where a specific
categorical meaning manifests itself in a specific syntactic situation.

0. L. Prosjannikova in his research emphasizes that syncretism
combines polysemy and meaning transfer, homonymy and neutraliza-
tion phenomena and that this phenomenon can be observed at all levels
of the language [Prosjannikova, 2011; 95]. Also, A. M. Shherbak in his
research explains syncretism with the phenomenon of homonymy, that
is, the meanings belonging to several categories are united in one form,
he says, and gives examples from homonyms.[20].

THE IMPORTANCE OF SPEECH SITUATION IN
DETERMINING SYNCRETISM

In the process of communication, participants try to use a minimum
number of lexical units, but even so, the speech situation can under-
stand information from even the shortest verbal elements. Naturally,
the first replica gives the maximum information about the object of the
conversation, and the next replicas are understood in a certain context.
Verbal expressions that have become a habit in everyday life can find
their formal reflection at the levels of language development. In this
case, the “ko 'k — blue (green, blue colors), “xunuk” ugly (“badbas-
hara — turqi sovuq”, “sovuq” — cold (word with a negative effect),
“toza” (ozoda, yangi) — clean (neat, fresh), “yangi” — fresh (odd, now
prepared / now arrived), “hozir” — now (ready, now), “uchun” — for
(reason, to presume, to intend, purpose) lexical units such as can be

cited as an example.

ANALYSIS AND RESULTS

A. Martine emphasizes that syncretism is not a random phenomenon
and that it affects the structure of the language. Also, this phenomenon
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complicates the functioning of the language, the cause of the confusion
is considered to depend on the speech situation, that is, as a result of the
economy of human speech, the understood expression appears only in
speech situations, says the linguist. In general, this opinion of A. Mar-
tine is close to the truth. A simple example question in everyday life is
“Ishlaring qaley?” (How are you doing in?), The answer “Dahshat”
(Horror) has become a common one. When linguistic economy is not
used in this speech situation, such a question-and-answer situation is
restored: “Ish (ahvol)laring ganday? — Ish (ahvol)larim) juda zo ‘r!)”
(What is your job? — (My job (condition)) is great!) The response that
the situation is very good was given in the reply. But in the speech sit-
uation, two linguistic units were saved and one lexical unit was used:
“dahshat” (horror). When hearing this word, in a person’s physiolog-
ical state, reactive feelings in the amygdral nuclei of the visual cortex,
strong panic, trembling and phobia arise in seconds. Also, the scary re-
ality that he has heard, seen, or read is embodied before a person’s eyes.
Therefore, the word “dahshat” (horror) is at a higher level in terms of
its meaning, and therefore it has become common to use it in a speech
situation instead of the lexeme “zo 7’ (excellent), which is superior in
terms of its semantics. Since the quality of super-amplification in both
word semes is considered an integral seme, a situation of exchange has
arisen.

The economist of words A. Qahhor named his story ‘“Dahshat”
(“Horror”) to make the reader feel the horror of the whole reality in the
story, to bring it to his mind with a shudder.

In fact, the word “dahshat” (horror) belongs to the noun family and
is a synonym of the word “qo rquv” (fear), only in pragmatic analy-
sis, more precisely, in a speech situation, the word “dahshat” (horror)
occurs as a synonym of the word “zo 7 (great, excellent). As a result,
in the ontology of the Uzbek language, the synonyms of “dahshat”
(horror) and “qo ‘rquv” (fear) are placed in the first - upper line synsets
as form complete synonyms, and the words “dashhat” and “zo 7 in
the lower line synsets as the form of a synonymous set. After that, the
semantic relations of these synonyms in each set are determined. Then,
in the synset belonging to the noun group in the upper row, the semantic
relations specific to the synonyms in this set are determined, and in the
lower set, the semantic relations of the words belonging to the adjective
group are determined.

T.V. Kolesnikova says that syncretism is expressed as a complex of
contrasting lexical and / or grammatical meanings, and the universality
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of syncretism is determined by its occurrence in different periods of
language development and its manifestation in different language lev-
els and different speech styles [Kolesnikova, 2009; 47]. This opinion
of T.V. Kolesnikova clarifies the opposite semantics at the heart of
syncretism and clarifies the situation of manifestation of syncretism.
The conflicting semantics present in syncretism creates enantiosemy.

According to S.L. Charekov, during the development of the lan-
guage, meanings polarized in one semantic structure arose as a result
of the indiscretion of human perception, which later stimulated the
development of syncretism [Charekov, 2009; 116]. It is stated in the
studies on the occurrence of enantiosemy that in the diachronic aspect,
enantiosemy is the result of two opposite semantic syncretisms in the
word, such a contradiction of meanings within one word reflects the
first, primitive stage of the development of thinking [Makarova, 2010;
Pimenova, 2007; Charekov, 2009].

Examples of enantiosemy in words of a syncretic nature [Roman-
chuk, 2017; 53]:

to draw

1) to open the blinds, curtains, etc.

2) to close the blinds, curtains, etc.

dust

1) to clean furniture, a room, etc. by removing dust from surfaces
with a cloth;

2) to cover something with fine powder, flour, etc.

to rent

1) to regularly pay money to somebody so that you can use some-
thing that they own;

2) to allow somebody to use something that you own in exchange
for regular payments;

seed

1) to plant seeds in an area of ground;

2) remove the seeds from vegetables, etc;

awesome

1) rather frightening;

2) very good, enjoyable, etc;

some

1) a large number or amount of something;

2) a small number or amount of something.

dahshat (horror)

1) very scary;
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2)it’s great

bebaho (priceless)

1) no price

2) has a very high price

aylanib chiqgmoq (go around)

1) wander around without going inside;
2) go inside and look at all the places;
aylanmoq (turn around)

1) stand still and turn around

2) explore many points

diqqatli bo‘lmoq (be careful) (!)

1) with his whole body

2) lost in thought

sanksiya (sanction)

1) to allow;

2) restrict / prohibit

In Turkic languages: suchik (bitter, delicious), o 7 (depth, hill).

Based on research sources, it can be said that the phenomenon of
syncreticity in the language is similar to the phenomenon of polyseman-
tic and homonymy, and syncretic forms appear during the development
of the language, and the opposite meanings at its core are the factors in
the formation of enantiosemy.

CONCLUSION / RECOMMENDATIONS

1. Syncretism is a linguistic phenomenon that includes several
meanings, several functions, categories, and several forms in one form,
and it occurs in the process of language development.

2. Syncretism is a phenomenon with form and expression.

3. For linguistic ontology, the phenomenon of syncretism in Uzbek
linguistics requires in-depth research, and it is necessary to identify
lexical units with syncreticity and form them as a base.

4. In-depth study of the phenomenon of syncretism in the system of
Uzbek language lexicons increases the possibility of tagging lexicons
in natural language processing.
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BCIIOMOT ATEJILHBIA METO/] OIIEHKUA CTENNEHA
WUCTUHHOCTHU 3TUMOJIOT A OI'Y3CKUX STHOHUMOB
CIIUCKA M. KAILITAPH

HU. A. Hcmaunos
“Uncmumym KocMuyecKux uccied08anutl npupooHsix pecypcos”
Hayuonanvnozo Aspoxocmuuecxkoeo Aeenmemea Azepbatiodicana
Aszepbaiioican, e. baky,
tokuzoghuz@gmail.com

ITpennaraercst HOBbI METO/ OLEHKH CTENEHM UCTUHHOCTU STHUMOJIOIMH 3T-
HOHUMOB Ha IPUMEPE STHUMOJIOTH3AIH OTY3CKHX dTHOHUMOB cricka M. Kam-
rapu. MeroJ onupaercsi Ha pe3yabTaThl aHalINn3a HKCIEPTHBIX STUMOJIOIMYECKUX
KIIacCH(HKAIHI TIOPKCKAX STHOHHMOB M (DaKTHI CyIIECTBOBAHMS U yIaJKa paH-
HUX TIOPKCKUX TOCYAapCTB, BEISIBUBIINX, YTO TUIIOTETHYECKUMHU 3TUMOHAMH IS
OT'Y3CKUX YTHOHHMOB MOT'YT OBITh TUMOHBI ONpeaeaéHHbIX TUIIOB. CyTbh MeTO/a
COCTOHT B pa30HMEHHH MHO)KECTBA THIIOTETHYSCKUX 3THMOHOB HA KaTETOPHH H
MPUCBOCHHUY KaXXAOW KaTeropuu omnpeaenéaHoro uncna ot 0.1 go 0.9. B 3aBucu-
MOCTH OT KaTe€ropuu 3TUMOHA, K KOTOPOMY NPUHAJICKUT KOHKPETHBII I'HIIOTe-
TUYECKUH 3TUMOH JJISl LEJIEBOr0 THOHUMA, MIOJyYEHHOE YUCIO OYAET ABISATHCS
OLIEHKOH CTeNeHH WCTHHHOCTU THIIOTETHYECKOTO STUMOHA (ITUMOJIOTHYECKON
nen#). JlocTonHCTBOM MeTo/a SIBJISETCS TO, YTO IPU OTCYTCTBUU BHE JIMHIBUCTH-
9eCKHX (MCTOPHIECKHX, TeOTPAHISCKIX M MHBIX) OATBEPIKNAIONIHX (MITH OIPO-
BEPrarolIyX) STUMOJIOTHIO STHOHMUMA (PAKTOB (TPaIHIIMOHHBIH METOJI OLCHKH), C
IIOMOLIBIO HOBOT'O METO/1a MOXHO B KaKOH-TO MEpe OLIEHUTh CTETIEHb HCTUHHOCTH
(MM JIO’KHOCTH) TUIIOTETUYECKOTO ITUMOHA (3TUMOJIOrHueckoll nenu). B kaue-
CTBE TPUJIOKEHUSI METO/Ia IEMOHCTPUPYETCSI OIIEHKA CTETIEHH MCTUHHOCTHU JTH-
MOHA M ATHMOJIOTHYECKOH LIEMH MPEIJI0KESHHON dKcnepTHON cucteMoit “Oghuz
Ethnonyms ES” ni1s ogHOTO M3 Ory3cKknx 3THOHUMOB cricka M. Kamrapn, koro-
past HOATBEPKIACTCS Pe3yIIbTATOM OLEHKH C IIOMOIIBIO TPAAULIHOHHOTO METO/IA.

KiaroueBble c10Ba: OLCHKA STHMOJOTHH 3THOHUMOB, HKCIIEPTHAS CHCTEMa,
0a3a 3HaHUi, ucTopuyeckas POHETUKA, STUMOJIOTUS

“AN AUXILIARY METHOD FOR ASSESSING THE DEGREE OF
TRUTHFULNESS OF THE ETYMOLOGIES OF THE OGHUZ
ETHNONYMS IN THE M. KASHGARI LIST”

Ismayilov Ismayil Arif oglu
“Institute for Space Research of Natural Resources”
of Azerbaijan National Aerospace Agency
Azerbaijan, Baku
tokuzoghuz@gmail.com



Jlunzeucmuueckue mooenu 123

A new method for assessing the degree of truthfulness of the etymologies
of ethnonyms is proposed on the example of the etymologization of the Oghuz
ethnonyms in the list of the 11th century scholar Mahmud Al-Kashgari. The
evaluation method is based on the results of the analysis of expert etymological
classifications of Turkic ethnonyms and the facts of the existence and decline of the
early Turkic and Oghuz states, which preceded the union of 24 Oghuz tribes, which
revealed that the following types of etymons: ethnonyms, titles, anthroponyms,
toponyms, totems and some common nouns (in descending order of priority)
could be etymons for 22 Oghuz ethnonyms. The essence of the method consists
in dividing the set of hypothetical etymons into categories or types of etymons
(ethnonyms related to the confederation of Oguz tribes - Tokuz-Oguz from Old
Turkic texts; Turkic ethnonyms from Old Turkic texts; ethnonyms from the book
Divanu-lugat at-Turk by M. Kashgari; reconstructed ethnonyms Tokuz-Oguz
from Chinese sources; names of groups of tribes or titles from Old Turkic texts;
non-Turkic ethnonyms from Old Turkic texts; proper names or terms disputed
between an ethnonym and an anthroponym; anthroponyms; toponyms or zoonyms;
common nouns) with a certain number assigned to each category from 0.1 to
0.9. Depending on the category of the etymon to which the specific hypothetical
etymon belongs for the target ethnonym from the list of M. Kashgari, the assigned
number will be an assessment of the degree of truth of the specific hypothetical
etymon (etymological chain). The advantage of the proposed assessment method
is that in the absence of facts outside the linguistic (historical, geographical and
other) confirming (or refuting) the etymology of the ethnonym (which form the
basis of the traditional method for assessing etymons (etymologies) of ethnonyms),
using the proposed new method, it is possible to measure the degree of truth (or
falsity) of a hypothetical etymon (or a hypothetical etymological chain) for the
target ethnonym. In case there are facts outside linguistic confirming (or refuting)
the etymology of the ethnonym, the proposed method can be used as an auxiliary
tool for assessing the degree of truth (or falsity) of a hypothetical etymon (or a
hypothetical etymological chain). The paper demonstrates heuristic historical-
linguistic expert rules and an objective fact, on the basis of which the inference
machine Rule-based ES of the “Oghuz Ethnonyms ES” proposed a hypothetical
etymon and a hypothetical etymology for one of the Oguz ethnonyms of the
M. Kashgari list. The truth of the proposed hypothetical etymon (hypothetical
etymology) is evaluated using the proposed new auxiliary evaluation method. The
assessment obtained by the new method is confirmed by the result of assessing
the degree of truth of the etymology of the given ethnonym using the traditional
assessment method.

Keywords: evaluation of etymologies of ethnonyms, expert system,
knowledge base, historical phonetics, etymology

BBenenue 1 mocTaHOBKA 3a1a4N

W3BecTHO, YTO /U151 TPaBUIILHOW STUMOJIOTH3AIMH CJI0Ba (a TaKxkKe
B YAaCTHOCTHM 3THOHHMMA — BCTaBKa MOs1) KpOME COOCTBEHHO JINHTBH-
CTHUKH, HEOOXOMMBI 3HAHUS U3 PAa3HBIX HAYK, OCOOCHHO U3 HCTOPHH,
ANUrpaQuKy, TUTEPaTypsl U reorpaduu, KOTOPhIE MPUHITO HA3bIBATDH
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«BHETUHIBUCTHUECKUMU (akTopammu» [Beenenckas, 2004, 26]. O60-
3HAYUM «BHEITMHTBUCTHYECKHE (PAKTOPHI) HITN «BHEITMHTBUCTUYECKHE
(bakThl» (MBI BMECTO TepMHHA “(haKTOp” UCTIOIB3yeM TEPMHH “‘(hakT”
(fact) xak Oosee SICHBIN JOTMYECKH U MHTYUTHUBHO T€pPMHUH) - (outside
the Linguistics facts) abopesuarypoii (OLF).

Taxum 006pa3oM, eciy TUIOTETUYECKUI ATUMOH (WJIN TUIIOTETHYe-
CKasi 9TUMOJIOTHYECKas LIETIb) MMEET MOATBEPKAAIOLINHI «BHE IMHTBU-
CTHYECKUH (PaKT», TO JAHHBIM ATUMOH (MJIM 3TUMOJIOTHYECKAs IICTIb)
MOYKET CUUTAThCS ONM3KOH K MCTMHHOMY STHMOHY (MM MCTHHHOU
ATUMOJIOTHYECKOH TIETH ).

B cnyuae, xorga y rUnoTETHUECKOTO ATMMOHA WM THIIOTETHYe-
CKOW 3THUMOJIOTHYECKON IIETIH HET KaKOTO-THOO MOATBEPIKAAIOIIErO
(nmm Ha0OOPOT ONMPOBEPIAIOIIETO) BHE IUHIBUCTHUECKOTO (PakTa, TO
BO3HHUKAET MPOo0JIeMa OIEHKH CTENEHN UCTUHHOCTH (WM JIO)KHOCTH)
JAHHOTO THITOTETHYECKOT0 STUMOHA (MM THIIOTETUYECKOH 3TUMOIIO-
TUYECKOM IIeTIN).

C 1enpio paspelieHus 3Tod MpoOJeMbl Ha TIPUMEPE STUMOJIOTH-
3alMU OTY3CKUX 3THOHMMOB CIIMCKa 3HaMEHHUTOro yuéHoro XI Beka
Maxmyna Anbs-Kamrapu [Atalay, 1985, s. 55-58], Bo3Hukia 3agaua
CO3/1aHusI KAKOT0-IM00 MHOTO OTIMYHOTO OT TPaJUIIMOHHOTO METO/a
(uMeeTcs B BHLy HCIIOTIB30BAaHHE JUIS OLIEHKH STHMOJIOTHH 3THOHUMOB
OLF), BcrtoMoraTeIbHOTO METO/1a OIEHKH CTETICHH HCTUHHOCTH (FUTH
JI0’)KHOCTH) TUTIOTETHYECKOTO TUMOHA WIIM THIIOTETUYECKOH ITUMO-
JIOTUYECKOH LIETIN.

Pemenue

OTHUMOJIOTU3UPOBATh — 3HAYMT YCTAHABJIMBATH IEPBOHAYAIBHOE
(MCTMHHOE, OCHOBHOE) 3HaU€HHE CJIOBA, T.€. OTHICKUBATh TO HCXOIHOE
CJIOBO (3TUMOH), OT KOTOPOTO IMPOU3O0IIJIO PAacCMaTpUBAEMOE CIIOBO
[Beenenckas, 2004, c. 10]. 3BecTHO, 4TO STHOHUM, OyIy4H CIOBOM,
MOIYMHSIETCSL 3aKOHaM si3bika. DopMa 3THOHHMMA 3a BpeMs ero cylie-
CTBOBaHMS MOXeET U3MEHHUTHCS. CaMble BCeoOIe 3aMeHbI — (DOHETH-
yeckue. [Hukonos, 1970, c. 25-30].

Kak u3BECTHO SI3bIKOBBIMM M3MEHEHHUSIMU 3aHUMAETCS CIELHab-
Hasl HayKa - UCTOPHYECKasl IMHIBUCTHKA U €€ YacTb - HCTOpUYECKas
(onernka. CoriaacHo 3TOM HayKe CYILIECTBYIOT CIEAYIOIINE BUIAOU3-
MEHEHUS 3BYKOB B IIOTOKE PEeUH:

. KomOuHaTopHbBIE H3MeHEHUs (B 3aBUCUMOCTH OT COCEJICTBA JPY-
T'HX 3BYKOB);

II. TTo3unuroHHbIe U3MEHEHHS (CBS3aHHBIC C TOJOKEHHEM B HEY-
JapHOM CJIOTe, B KOHIIE CJIOBa U T.1.).
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K xoMOMHATOPHBIM M3MEHEHHSM OTHOCSITCS HalpUMep: MPHCIIO-
coOJIeHHE apTUKYJIALUH (IBUKEHUS TPON3HOCUTEIBHBIX OPraHOB MPU
00pa30BaHNM 3BYKOB) COTJIACHBIX IO/ BIUSHUEM TJIACHBIX M TITACHBIX
IIOJ1 BIIMSIHUEM COTJIACHBIX; ACCUMMJIISILIMS € €€ BUJaMH — yTio100JIeHne
COTJIACHOTO COTJIACHOMY WJIM TJIACHOTO TJIACHOMY; TUCCUMIISAIMS —
00paTHOE aCCUMMIISIIIMK — PACIIONO0ICHUE apTUKY SN IBYX OJIMHA-
KOBBIX WJIH MOJO0OHBIX 3BYKOB; MeTaTe3a (Iped. epecTaHOBKa) — B3a-
MMHas TIepecTaHOBKA 3BYKOB MIIM CJIOTOB B IIpe/enax clioBa U T.J.

K mo3unmoHHbIM U3MEHEHUSIM OTHOCSITCS, HAlTPUMEP: PeAYKIINS —
n3MeHeHue (ocnabiaeHne) 3ByKOB 10 KaUeCTBY U KOJIMUECTBY; OTIIajie-
HUE 3BYKOB; OTJIyIICHNE — IIOTEPsI 3BOHKOCTHU 3BYKOB, ITApa3UTHYECKHE
3ByKM U T.1. [bongapenko, 2007, ¢. 114-118].

[TomuMo QoHETHUECKUX U3MEHEHUH, Ha (JOPMHUPOBAHHE U 3BOJIIO-
IIUIO STHOHMMOB OKa3bIBAIOT BIUSHKE U nporecchl cyddukcarmu. Ha
BaYKHOCTH y4eTa STHOHUM0ooOpazyromux ahdukcos (1 GoOpMaHTOB)
IIPU ATUMOJIOTHYECKOM aHaJIM3€ STHOHUMOB YKa3bIBaJl BBIJAIOMIMNACS
onomactuk B.A. Hukonos [Hukonos, 1970, c. 25-27].

Ha myTu oT mepBoHauanbHOTO STUMOHA JI0 KOHEUHOTO STHOHMUMA
MOTYT IIPOMCXOIUTH PA3IMUHBIC IEPEUUCIICHHBIE BbILIE (pOHETHUECKHE
M3MEHEHUS, CII0BOOOPA30BaTEIbHbBIC N3MEHEHUS (B YaCTHOCTH B CBSI-
3 C TIOPKCKHUMH dTHOHUMAaMH, IPUCOCTUHEHNE WK BbINaJeHNE ad-
(ukcoB, 00pazoBaHKE CIOB — KOMIIO3UTOB WJIM HA00OPOT pa3/ieieHne
KOMITO3UTA C IaTbHEHIINM BbITIaIeHHeM OBIBIIEH YacTH KOMITO3UTA) a
Tak)Ke HE yUYUThIBAEMbIC HAMH CEMaHTHUECKHE N3MEHECHUSI.

J1st 3a1a4 3THMOITOTH3alMK OTy3CKHUX STHOHUMOB cricka M. Kam-
rapu HaMmu Oblia pazpadorana “OcHOBaHHAs HA TIPABUIIAX DKCIIEPTHAS
cuctema” (Rule-based ES) — ‘Oghuz Ethnonyms ES’ [AOnymaesa,
Ucmannos, 2016, c. 127-128]. [ns npencraBieHus 3HaHUN B 0ase
3Hannii OC Hamu BeIOpaHa JIOTMYecKask MOJiesib, TOUYHEe Kak Oosee
peHTa0eNbHBIN 00paTHBIN JIorndeckuii BeIBOJ [ Negnevitsky, 2005, p.
38-40], [Endriss, 2014, p. 5-6], [Paccen, 2006, c. 311-316], [Mcman-
108, 2022, ¢. 75-76]. B npotiecce UCTIOIB30BAHUS 3TON CUCTEMBI ISt
neneBoro sTHoHUMa “Tliger” (wnm “Togér” mo Epmpkunacys [Ercilasun,
2008, c. 14-15], xoToporo npuaep)uBaeMcs 1 Mbl) U3 CIIHCKa 22 ory3-
CKUX 3THOHMMOB NPHUBEIEHHBIX 3HAMEHUTHIM YUEHBIM — JIMHTBHCTOM
XI-ro Bexa Maxmynom Anb-Kamrapu [Atalay, 1985, s. 55-58], cpa-
6otanu (fired) cnexyromuiye UCTOPUKO-(POHETHUECKHE IBPUCTHUECKUE
9KCTEPTHBIC TPaBUIIa, KOTOPbIE MPUBOIATCS Jajee.
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IMpaBujio-1: (BApMATHUBHOCTD IJIACHBIX
(back_vowels>front_vowels))

T0 8 IMUMONO2UYECKOU Yenu 21ACHbLE 3A0He20 psdd >
8 coomeemcmeayroujue 2nachvle nepeore2o psoa
ECIIH IMUMOH COOEPIHCUT MOTBKO 2LACHbLE 3A0He20 PAdd.

[Tpu KOHCTPYHPOBAHHUHU 3TOTO IBPUCTUIECKOTO MTPABUIIA OBLTH HC-
M0JIb30BaHbl 3KcrepTHbie 3HaHud [Kononos, 1980, c. 66—67], [Tenu-
meB, 1984, c. 52-55, 67, 69], [Atalay, 1985, c¢. 56-57], [Anuesa, 2006,
c. 3-14].

IMpaBuio-2: (nenazanusanus “y”)
T0 8 dIMUMOA02UYeCKOU yenu 38K ‘p > ‘g"
ECiIH amumon cooepacum 36yk ‘n” H
38yK “p” naxooumcs @ cepedune croga M
(38yK “n”" HAxXO0UMCs MeAHCOY 2NACHBIMU 38VKAMU
HJIH

Me:)fcby CHACHBIM U COCIACHBIM 36yKaMu).

B nporiecce paboThI Ha/i KOHCTPYUPOBAHHEM 3TOTO IBPUCTHYUECKO-
ro npaBwia (AeHa3anu3aus ‘77 ’") Mbl BOCIIOIb30BaIUCh SKCIICPTHBIMU
saanusmu [ Texun, 1968, p. 92-93], [LLlepdak, 1970, c. 179], [KoHoHoB,
1980, c. 104], [Tenumes, 1984, c. 339-341], [Erdal, 2004, p. 80].

IIpaBuio-3: (3BykoBasi MeTare3a (r+eiacnas ) > ( 2nacnasn+r))

TO 6 smumonocuueckoii yenu (r+enacnas ) > (enacuasa+r)
ECIIH smumon codepoicum couemarue 38ykos (r+enacnas)”.

IIpn KOHCTPYHpPOBaHMU IAHHOTO 3IBPUCTHYECKOIO SKCHEPTHOTO
npaBuia (MeraTe3a) Mbl PYKOBOJCTBOBAJIMCH SKCIEPTHBIMH 3HAHUS-
mu [[Tanembax, 1955, c. 293-297], [1llepbak, 1961, c. 65], [KonoHos,
1980, c. 72-73], [Tenuwes, 1984, c. 368-369], [Erdal, 2004, c. 113—
114].

dakT npenMeTHON obnacTu - >THOHUM “Tonra (Tongra)” (oauH U3
THOHUMOB KoH(eaepauuu wieMéH Toky3-Orys3), KOTOpblil ynoMuHa-
eTcs B IPEBHETIOPKCKUX TEKCTaX HECKOJIBKO pa3: B HaanucH Kromnb-Te-
ruHa (ceBepHas ctopoHa, crpoka 7) [Texun, 1988, c. 22], B Hagnucu
bunere karana (Bocrounas ctopoHa, ctpoka 31) [Texun, 1988, c. 48], B
Hajnucy ToHBpIOKYKa (FO’KHAsi CTOpoHa, cTpoka 9) [Maios 1951, c. 61]
yIIOBIICTBOPWII CPAOOTABIINM AKCIIEPTHBIM TIPaBHJIaM JAHHBIM BBIIIIC.

Takum obpazom, cucrema “Oghuz Ethnonyms ES” npemnoxuna
CII/IYIOIYO THIIOTETHYECKYIO STHMOJIOTHIO JUTS [IEJIEBOTO STHOHUMA
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Togdr: Toyra >Tonyri (éapuamusnocms 21acHblX 0>0 U a>d) > Togrd
(Oenazanuzauysa y>g) > Togir (memamesuc ri>dr).

[Ipesxae Bcero MHXEHEPY MO 3HAHUSAM (B MOEM JIUIIE) HEOOXO0IUMO
OBUTO OTBETUTH HA BOMPOC, KaKWe CII0OBA MOTYT OBITh MCTOYHHKAMU
(MM TUMOHAMMU ) 17151 STHOHUMOB BOOOIIIE ¥ /17151 22 ’THOHUMOB OTY30B
B YaCTHOCTH.

UToObI MOTYYUTH OTBET HA 3TOT BOMPOC OBLIO HEOOXOAUMO MTPOBE-
CTH TOUCK U MCCIIEIOBAHUE CYIIECTBYIOIINX 3TUMOJIOTHIECKHUX Kiac-
CU(pUKAIUI STHOHUMOB Bo0oOIIIe U TIOPKCKHMX B YACTHOCTH.

AHanu3 MOMyJISIPHBIX 3TUMOJIOTHYECKHUX KJIaCCU(PUKAIIUI STHOHH-
MOB (ITPEJIOKEHHBIX CO CTOPOHBI JINHIBUCTOB DpamanH, 1. Jlanremns-
¢denbn, B.U. Cynpyn, B.A. Hukonos, A.W. Tlonos, H.A. backakos,
I.E. Epemees, E.3. AxMenoBa BBISIBUII, YTO aHTPOITIOHUMBI, TUTYJIBI,
TOTEMBI, TOTIOHUMBI, STHOHUMBI, 3aIMCTBOBAHUS, UMEHA HAPULIATEIIh-
HBbIE CO 3HAYCHUSIMHU YEJIOBEK, YEIIOBEK, TOBOPSIINN, APYT, POJICTBO,
MHTETpalys, 9y’Kie, HeMble, Bpard, >KUBOTHBIE, BHEIIIHUE XapaKTepH-
CTHKH, JaHImadT, PeTUThs, TyXOBHOE Ka4ecTBa MOT'YT OBITh 3TUMO-
HaMH 3THOHHMOB BOOOIIE.

[TotpoOHBII aHATT3 STUMOJIOTUIECKIX KIIacCH(PHUKAINN TIOPKCKUX
3THOHMMOB, MaHHbIX H.A. backakoBeim, JI.E. EpemeeBrim, 2.3. Axme-
JIOBOI, MHEHHE M3BECTHOTO dKcrepra-onomacta A.B. CynepaHckoid,
YTO OCHOBHAsI YacTh COOCTBEHHBIX UMEH 00pa3oBaHa HE HEMOCPE]-
CTBEHHO OT UMEH HAPHIATENBHBIX, a OT APYTHX COOCTBEHHBIX UMEH,
0ojiee paHHMX O BpEMEHHM CBOEro BOo3HUKHOBeHHs [CymnepaHckas,
1986, c. 81] 1 0cOOCHHO CYIIIECTBOBAHUE U YIIAJIOK (10 TIepro/Ia oopa-
3oBanus CeipaapbrHCKOro Ory3cKOro rocyAapctsa) psijia TIOPKCKUX
rocynapcts (nBa ['ék-Tropkckux u n1Ba Toky3-Ory3ckux (YHrypckux)
KaraHatoB), TJIEMEHA KOTOPHIX MOTJIH OBITh MpeakamMu 22 OTy3CKHX
TUIeMeH, AaéT OCHOBAaHUE, YTO CIIEAYIOLIUE THITBI STUMOHOB: 3THOHHU-
MBI, THTYJIbI, AHTPOTIOHUMBI, TONOHUMBI, TOTEMBI ¥ YIIOMSHYTHIE BBIIIIE
UMEHa HapuIaTeibHble (B TOpSAKE YOBIBAHUS MPUOPHUTETA) MOTIIH
OBITH 3THMOHAMU s 22 Ory3ckux 3THOHUMOB [Mcmannos, 2022, c.
143-144].

Onupasick Ha 3TOT BBIBOJI, ObLIT pa3padoTaH METO/] OIIEHKH CTere-
HU UCTUHHOCTHU (WJIH JIO)KHOCTH) STUMOHA MJIM TUTIOTETUIECKOH TH-
MOJIOTHYECKOM 1enu asst nesneBblx Ory3cKux 3THOHUMOB crucka M.
Kamrapu, kotopsriii Mbl HazBaiu “EO” (oT aHrmuiickux cioB “etymon”
u “origin” — mpoucxoxeHne dTuMoHa)). [lceBaoko anropurma npe-
JIaraeMoro METOo/Ia MPECTABICH HU)KE HA PUCYHKE 1.
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If TC Is TOE Then
EQO = 0.9

ElseIf TC Is OTE Then
EC = 0.8

ElseIf (IC Is KIE)} Or
(TC Is RTOE) Then
EO = 0.7

ElseIf TC I= GT Then
EC = 0.6

ElseIf TC Is NT Then
EO = 0.5

ElseIf TC I= PN Then
EQ = 0.4

ElseIf TC Is A Then
EO = 0.3

ElselIf TC I= TZ Then
EC = 0.2

ElseIf TC Is CHN Then
EO = 0.1

End If

Puc. 1. IlceBmokon anroputma metona EO
(The algorithm’s pseudo code of the method of EO)

I'me TC (term’s categories) — kaTeropusi wiu Tun 3tuMoHa; TOE
(Toquz Oghuz Ethnonym) — 5THOHUM OTHOCAIIHICSA K KOH(eaepanun
orysckux miemMéH Toquz Oghuz u3 apeBneTropkckux tekcros; OTE
(Ethnonym from Old Turkic texts) — TIOpKCKHMiII 3THOHUM U3 JIpEB-
Hetropkckux TekctoB; KTE (Ethnonym from M. Kashgari’s book Di-
wan Lugat at-Turk) - sTHOHUM 13 kHuUTH JMBany-nmyrat at-Tiopk M.
Kamrapu; RTOE (Reconstructed from Chinese Toquz Oghuz Ethno-
nym) — PeKOHCTPYUPOBAHHBIN M3 KUTAHCKUX UCTOYHMKOB Toky3-O-
ry3ckuit atHoHUM; GT (Name of the group of tribes or Title) — na3pa-
HHE TPYMIHI IIEMEH WU TUTYJ U3 IPEBHETIOPKCKUX TEKCTOB; NT
(Non-Turkic Ethnonym from Old Turkic texts) — He TIOpKCKHIA 3THO-
HUM U3 JpeBHETIOPKCKUX TeKcToB; PN (Proper Name or disputed term
between ethnonym and anthroponym) — uMst COOCTBEHHOE WJIH CIIOP-
HBII TEPMHH MEXTy STHOHIMOM U aHTPOITOHUMOM; A (Antroponym) —
anTponionnm; TZ (Toponym or Zoonym) — TOnoHUM uiix 300HUM; CN
(Common Noun) — UMs1 HApULATEIBHOE.

CyIIHOCTh NPEATIOKEHHOTO METO/Ia COCTOUT B pa30MEHNH MHOXe-
CTBA I'MIIOTETHYECKHX 3TUMOHOB Ha BBIIIE MPUBEAEHHBIE KaTErOPUU
U MIPUCBOCHUM KaKIOW KaTeropuu ompezaenéHHoro yucna ot 0.1 mo
0.9. B 3aBUCHMOCTH OT KaTE€ropuu 3TUMOHA, K KOTOPOMY NpUHAJIE-
KHUT KOHKPETHBIN THIMOTETHIECKUN STHMOH JUIS 1I€JI€BOTO dTHOHUMA,
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MOJTy4YeHHOE YU CII0 OyIET SBISTHCS OLEHKOM CTENEH! UICTUHHOCTH T'H-
MOTETUYECKOTO STUMOHA (3TUMOJIOTHUECKOH 1IETIH).

B pesynbrare npumenenus metona EO k atumony “Tonra” u atu-
monorun “Togra>Tonra>Togra>Togiar” mns 1eneBoro ory3ckoro
stHoHMMa “Togéar” crpokoBas nepeMmenHas TC monyuyuna 3HauYeHUE
TOE, u cnemoBaTeIbHO OTHOMMEHHAS C METOIOM YHCIIOBAs TIEPEMEH-
Has EO nonyuaet makcumaibHoe 3Hauenue 0.9.

OneHka CTerneHd UCTUHHOCTH (MJTH JIO)KHOCTH) JTAHHOTO THIIOTe-
TUYECKOTO dTUMOHA WM JAHHOW THIIOTETUYECKON 3THUMOJIOTMYECKON
uenu TpaaunuoHHbIM MeTojgoM OLF, Takxke mokaszana BBICOKHH pe-
3yJIBTAT HA OCHOBAHMU CJIEIYIOUIET0 MPEAMETHOTO (pakTa: DTHOHUM
“ttaugara” u3 xoTaHos3bIYHOTO cBUTKA Stdel-Holstein O6bu1 nccneno-
BaH y4yeHbM B. Xennunr (V. Henning), KoTopslii cCHaYana mocTaBil
3TOT 3THOHHUM B OJUH PsiJi C STHOHUMOM HHAOEBPOIEHCKOro Hapona
“Toxap” (Tokhar), Ho 3aTem momMeHsIT cBOE MHEHHE B T0JIB3Y ToKy3-O-
ry3ckoro 3THoHUMa “Tonra”. CoriacHo HOBOMY MHeHUIO B. XeHHuH-
ra, “ttaugara” npeacrarisier *togere (*toyar numercs kak *Ttauh:ari)
[Henning, 1938, p. 545-571]. [lpumeuarenabHo, YTO penpe3eHTaNs
XOTaHCKOro “ttaugara” Kak *tdgere OYeHb CX0Xa C OTY3CKUM dTHOHH-
MoMm “Togir” u3 cnucka M. Kamrapu.

Taxum oOpa3oM, B pe3ybTaTe IPUMEHEHHS JIByX METOIOB OIICH-
KM CTENEHH UCTUHHOCTH (MU JIOKHOCTH) TUIIOTETHYECKOTO 3TUMOHA
“Tonra” U COOTBECTBEHHO T'MIIOTETUYECKOW STUMOJIOIMUYECKOMN Lenn
(Toyra >Ttoyri (sapuamusnocms znacuvix 0>6 u a>d) > Togri
(oenazanuzauya y>g) > Togir (memamesuc rd>dr)) s dTHOHUMA
“Togar” u3 crucka 22 Ory3ckux 3THOHHMOB criucka M. Kamrapu,
OBUIM TOJyYEHBI BBICOKUE OLICHKH, YTO ABISETCS JOCTATOUYHO yOeau-
TEJIbHBIM 110 HAIlleMy MHEHHIO, apIT'YMEHTOM B I10J1b3Y 3TUMOHA U 3TH-
MOJIOTHH, TIpeIIockeHHOH cuctemont “Oghuz Ethnonyms ES”.

3akjauenue

BonpmuM JOCTOMHCTBOM MPEAJIOAKEHHOTO METO/Ia OLEHKH CTEre-
HU UCTHHHOCTH (WU JIO)KHOCTH) TUMTOTETHYECKOTO 3TUMOHA (THUIOTE-
TUYECKOUN ITUMOJIOTHUSCKOH IIEMH) SBJISCTCS TO, YTO IMPU OTCYTCTBUH
BHE JIMHIBUCTHUYECKHX TMOATBEPKAAIOIMNX (MIIH OTIPOBEPTAIOIINX ) ATH-
MOJIOTHIO 3THOHMMA (DAKTOB, C MOMOIIBIO JAHHOTO METOJIa MOXKHO B
KaKOW-TO MEpEe OIEHUTH CTETIEHb UCTUHHOCTH (FUTH JIO)KHOCTH) THIIO-
TETHYECKOT'O ITUMOHA (UJIM THIIOTETUIECKON STUMOJIIOTUYECKOH 11ETTH )
JUTSL 33]1a4 STUMOJIOTU3AIMHU OT'Y3CKUX 3THOHUMOB criicka M. Kamrapu.
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B cnyuae xe Hanmuuus BHE JIMHTBUCTUYECKUX MOJITBEPKAAIOIINX
(MM onpOBEPraroIIuX ) STUMOJIOTHIO STHOHUMA (DaKTOB (T.€. pH cpa-
OatpiBaHWU TpaauiinoHHoro Metoaa OLF), mpeaioskeHHbIN HOBBIN Me-
TOJl MOXKET HCIIOJIb30BaThCS KAK BCIIOMOTraTeIbHbIH METOJ [Vl OLICH-
KW CTENEHW UCTUHHOCTH (MJIH JIO)KHOCTH) THIIOTETUYECKOT0 STUMOHA
(MM TUIOTETUYECKOM STUMOJIOTMUECKOM e ) I STUMOJIOTU3aLiN
Or'y3CKUX 3THOHUMOB ciicka M. Kamrapu.

B pesynbrare npuMeHeHuUs IByX METO/IOB OLICHKH CTETIEH! UCTHUH-
HOCTH (WJIM JIOKHOCTH) OJHOTO THUIOTETHYECKOTO STUMOHA IPEIo-
xeHHoro cucremoii “Oghuz Ethnonyms ES” s stHoHuMa “Togéar”
13 CIUCKa 22 Ory3cKHuX 3THOHUMOB criucka M. Kamrapu, 6011 moiry-
YEeHBI BLICOKHE OIIEHKH, YTO SIBJISIETCS JOCTATOYHO yOEIUTEIHHBIM O
HalleMy MHEHHIO, apI'YMEHTOM B I10JIb3Y UICTUHHOCTH NPEASI0KEHHON
cucremoit “Oghuz Ethnonyms ES” stumosoruu.
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MOP®OJIOT' MYECKHI TPEOBPA3OBATEJIb
(AHAJIN3 U CUHTE3) JJIS1 AKYTCKOT' O SI3BIKA

B. H. Kopmezoco, B. Il. 3axapoe
Canxm-Ilemepoypeckuii 2ocyoapcmeennsili yHugepcumem
Canxm-Ilemepbype, Poccus
st082534@student.spbu.ru, v.zakharov@spbu.ru

Mopdonornyeckuii aHaIM3 UrpaeT PEIIaAIly posib B KoHBelepe NLP,
0COOEHHO KOTJa MBI UMEEM JEJO C arrIFOTHHATUBHBIMH SI3bIKAMH, TAKUMHU Kak
SAKYTCKUH. B maHHOH cTaThe MaroTcs oOmmue peKOMEHIAlNH IO MOCTPOCHUIO
MOP(}OJIOTHYECKOT0 TIpeoOpa3oBaTels 1Jisl AKYTCKOro s3bika. Mopdosorndyeckue
rpeoOpaszoBarenn 00bIYHO paOOTAIOT B JIBYX PEKMUMAX: aHAJIN3 TEKCTA U TeHEPaIHsL.
B pexume aHanuza npeoOpa3oBaTelib MPUHUMAET cIoBO(GOpPMY B KadecTBe
BXOJIHBIX ITAaHHBIX M BBIICNSET JIEKCHIECKUI KOPEHb BMECTE C COOTBETCTBYIOMINMHU
C10BOOOpPa30BaTENbHBIMU U (UIEKTUBHBIMU ad(PUKCAMU, COCTABIAIOLIUMU
CTPYKTYpy cioBoopMel. I Ha000poT, B pexnMme TeHeparn Ipeodpa3oBaTelb
Ha OCHOBE 3aJIaHHOT'O JICKCHYECKOTO KOPHS (OCHOBBI) TeHEPUPYET (PICKTHBHYIO
WIH CIIOBOOOPA30BaTEIbHYIO ClIOBOGOpMY. McXomHBIH Koa mpeodpa3oBaTeis
HaXOJUTCS B OTKPBITOM JOCTYIIC U TIOCTOSIHHO PACIINPSETCS U COBEPIICHCTBYETCS.

KaioueBbie ciioBa: Mopdonormyeckuii mpeodpa3oBareb, arrTIIOTHHATHBHBIH
SI3BIK, SIKYTCKUH SI3BIK, OTKPBITHIA UCXOTHBIA KOJI.

A MORPHOLOGICAL TRANSDUCER FOR YAKUT LANGUAGE

Cortegoso Vissio Nicolds, Zakharov Victor Pavlovich
Saint Petersburg State University,
Saint Petersburg, Russia
st082534(@student.spbu.ru, v.zakharov@spbu.ru

Morphological analysis plays a crucial role in the NLP pipeline, particularly
when dealing with agglutinative languages like Yakut. This paper provides general
guidelines for constructing a morphological transducer for the Yakut language.
Morphological transducers typically operate in two modes: analysis and text
generation. In the analysis mode, the transducer takes a word form as input and
identifies the lexical root, along with the associated derivational and inflectional
affixes contributing to its structure. Conversely, in generation mode, the transducer
generates an inflected or derived word form based on a given lexical root. The
source code for this transducer is publicly accessible and subject to ongoing
expansion and refinement efforts.
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Keywords: morphological transducer, agglutinative language, Yakut, open-
source.

Introduction

Yakut (also known by its endonym ‘Sakha’) belongs to the Turkic
family, a group of approximately 40 languages spoken by 200 million
people across a vast geographical region spanning from Eastern and
Southern Europe to East and North Asia. Turkic languages present in-
teresting challenges for language processing due to features such as
agglutinating morphology, vowel harmony, and free constituent order
in syntax.

Among the languages in this family, Turkish has the most tools
and resources for transforming a text into general-purpose linguistic
structures, which can be used to support various NLP applications. The
research conducted on Turkish and the solutions proposed to address its
linguistic complexities can serve as a foundation for developing similar
tools for less-resourced members of the Turkic family, such as Yakut.

Like Turkish, Yakut constructs words through a highly productive
affixation process that involves attaching multiple suffixes to a lexi-
cal root. For example, the word cypyiiaauusiiapooim ‘our writers’ is
formed from the root cypyu ‘to write’ by adding three affixes: -aauuwt
(agent), -zap (plural), and -6uim (first person plural possessive). Each
affix conveys a distinct meaning, and the overall meaning of the word
is a combination of the root meanings of all the affixes [Ubryatova et
al., 1982, p. 32].

The surface realization of the affixes, i.e., how they effectively ap-
pear in a word form, is influenced by various regular morphophono-
logical processes such as vowel harmony and consonant assimilation.
Consequently, nearly all affixes exhibit systematic allomorphs, includ-
ing variations in vowel patterns and boundary consonants. For instance,
the plural affix mentioned earlier can take on up to 16 different forms
{nap, n3p, 10p, 16p, map, map, mop, mep, oap, 03p, 00p, 06p, Hap, H3P,
nop, nop}, depending on the stem to which it attaches.

To perform morphological analysis on a word form, the transducer
described in this paper decomposes it into a sequence of tags repre-
senting the identified affixes. This analysis involves the application
of a set of morphographemic rules that map the surface form of the
word to its lexical representation, effectively segmenting the word into
morphemes. For example, given the input cypytiaauusiiapoeim, the
transducer generates the following output:
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cypyiverb™partS+plur+p#plé&1

In this representation, the symbols ‘“*” and ‘+’ indicate the bound-
aries between affixes, and the nomenclature that follows represents the
type of affix. The symbol ‘“*’, when occurring immediately after the
root, refers to the class of the lexical root; otherwise, it indicates that
the affix is derivational. In the given example, “verb designates that
the lexical root cypyii is a verbal root, and the following affix “part5
stands for one of many participial forms that can be derived from a
verbal root. On the other hand, the symbol ‘+’ indicates that the affix
is inflectional, such as +plur or +p&pl&1 in the example. The symbol
‘#’ inside an inflectional affix specifies number agreement, while ‘&’
represents grammatical person.

The tags that the transducer outputs in analysis mode are the same
that can be used as input in generation mode to produce the desired
word form. For instance, if in generation mode, we change the person
in the last inflectional affix to:

cypyirverb partS-+plur+p#pl&2
the output will be cypyiiaauusiriapeeim “your writers’.

The role of the morphological transducer is to trace the origin of
each productive affix back to the lexical root. The lexical root is a stand-
alone word with a core meaning, which is further completed by subse-
quent affixes. The transducer’s generation mode can be used to produce
intermediate representations of an analyzed word form. For example:

cypyir*verb™partS — cypyilaauus
cypyitverb*partS+plur — cypyiiaauusinap

Hence, employing a morphological analyzer on a text corpus can
effectively address the challenge of word form sparsity commonly en-
countered when working with agglutinative languages.

Previous work

In comparison to well-studied languages like English or Russian,
the available linguistic research for Yakut is relatively limited. How-
ever, significant contributions have been made to the field since pio-
neering work in the 17th century, including the creation of grammars
and dictionaries dedicated to Yakut. For the development of the mor-
phological transducer, our primary reference was [Ubryatova, 1982],



Jlunzeonpoyeccopui 135

as it represents the most comprehensive work on Yakut morphology
available to us. For an in-depth exploration of the history of Yakut
linguistic studies, readers are encouraged to consult [Filippov, 2006].

As mentioned in the introduction, the majority of research in the
field of NLP for Turkic languages has predominantly focused on Turk-
ish. An overview of research specifically related to the Turkish lan-
guage can be found in [Oflazer, Saraglar, 2018].

Yakut has also made significant strides in its online presence. As
of September 2023, the Yakut Wikipedia' hosts 16,782 articles in the
Yakut language. Additionally, there are dedicated news agencies regu-
larly producing content in Yakut, such as Keivru ‘Spark’™ and CHA
“Yakut-Sakha Information Agency’>.

In terms of NLP resources, the Universal Dependencies project in-
troduced a treebank in 2022 [Merzhevich, Ferraz Gerardi], and Fast-
Text* includes sub-word model embeddings for the Yakut language.

Regarding available electronic tools, the site sakhatyla.ru® provides
an online dictionary for Yakut, and Yandex Translator® offers a beta
version for translating this language.

In 2022, a morphological analyzer and generator for Yakut was
published [Ivanova, 2022]. This analyzer/generator, built using the
Helsinki Finite State Technology (HFST) framework, has open-source
code and an available online demo’. The authors compiled the morpho-
tactic and morphophonological rules by hand following a methodolo-
gy similar to the one that they used previously for a Turkish analyzer
[Washington, 2019].

The existence of this morphological analyzer/generator for Yakut
recently came to our attention. Therefore, the research phase was car-
ried out with TRMOR [Kayabas et al., 2019] as a reference. TRMOR is

' Wikipedia in Yakut language. URL: https://sah.wikipedia.org (last ac-
cess: 28/09/2023)

2Kyym Online news agency. URL: https://kyym.ru (lastaccess: 28/09/2023)

3 Yakut-Sakha Information Agency. URL: https://sakha.ysia.ru/ (last ac-
cess: 28/09/2023)

* Fasttext word vectors for Yakut (Sakha). URL: https://fasttext.cc/docs/en/
crawl-vectors.html (last access: 28/09/2023)

5 SakhaTyla.Ru. URL: https://sakhatyla.ru (last access 28/09/2023)

¢ Yandex Translator. URL: https:/translate.yandex.com/ (last access:
28/09/2023)

7 Online demo Yakut morphological analysis. URL: https://beta.apertium.
org/index.eng.html#analysis?al.ang=sah (last access: 28/09/2023)
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an open-source morphological analyzer specifically designed for Turk-
ish, implemented within the Stuttgart Finite State Transducer (SFST)
framework [Schmid, 2005]. The SFST is a collection of software tools
used for the generation, manipulation, and processing of finite-state
automata and transducers. The availability of TRMOR’s source code
and the opportunity to study it motivated the decision to use the same
framework for developing the morphological transducer for Yakut. Ini-
tially, the intention was to closely adhere to the guidelines established
in TRMOR. However, later on, it was decided to organize the code in
a way that reflects the structure presented in the subsequent section of
this paper.

Transducer’s development cycle

A morphological transducer generally consists of three components:

1. alexicon containing lexical roots and affixes, along with essential
information about them;

2. a set of rules that determines the permissible sequence of mor-
phemes in a word form,;

3. a set of phonological rules that describe the changes occurring in
a word form when morphemes combine.

The development of the morphological transducer for Yakut aims
to model these three elements following the description of Yakut pho-
nology and morphology by Ubryatova et al. [1982].

The construction of the transducer involves six main blocks, that
also structure the following sections of this article:

1. alphabet definition: specifies the input symbols accepted by the
transducer;

2. stem definition: specifies the types of primary and derived stems;

3. derivational affixes: lists the derivational affixes;

4. inflectional affixes: lists the inflectional affixes;

5. morphotactics: refers to the rules and models that govern the
process of concatenating affixes to stems;

6. phonotactics: models morphophonemics, including phenomena
like vowel harmony, consonant assimilation, and alteration in stems
after affixation.

The transducer’s source code is organized to reflect this structure,
resulting in six files named after the listed items. The lexicon, contain-
ing the roots to which the suffixes attach, is stored separately. Users can
expand the lexicon by adding new lexical roots to that file.
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The development process begins with the compilation of testing
data, primarily consisting of declension and inflection tables, as well
as example sentences found in Ubryatova’s work. This approach offers
two main advantages: comprehensive coverage of Yakut morpholo-
gy and the presence of glosses and explanations that assist non-Yakut
speakers.

The declension and inflection tables from the grammar are used to
model general morphotactic and phonological rules. Since these tables
represent abstractions of affixation processes, example sentences are
employed to further test and refine these rules. Lexical roots are added
to the vocabulary as needed.

While this development process may progress slowly, it allows
for a meticulous approach. The constraints for affix concatenation are
modeled based on the descriptions found in the source grammar. When
the grammar does not fully specify these constraints, we prefer a less
restrictive implementation that may occasionally produce incorrect out-
puts in generative mode. This approach is favored over a more restric-
tive one that might fail to analyze valid inputs.

1. Alphabet definition

This section describes the written representation of sounds in the
Yakut language. Since 1939, the Yakut language has adopted an al-
phabet based on the Cyrillic script, which includes the entire Russian
alphabet along with five additional letters {5, &, o, h, y}, and two di-
graphs {np, Hb}. The letters {B, Xk, 3, ¢, 11, 111, 111, b, 4, €, &} are primarily
found in Russian loanwords.

The alphabet defines the set of characters that will be recognized
by the transducer. For the sake of simplicity, only lowercase characters
were considered. Consequently, the input string must be converted to
lowercase, and any characters not included in the alphabet definition,
such as punctuation marks and numbers, must be removed. For exam-
ple, the transducer will fail to analyze the input string Caxa! ‘Yakut!’
unless it is given as caxa.

Formally, we define the alphabet as the concatenation of vowels
and consonants:

alphabet — { vowels, consonants }

Vowels and consonants are defined separately as supersets of more
specific nested subsets, as described in the following subsections 1.1
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and 1.2. The minimal unit is a single letter character; therefore, the
digraphs {nb, Hb} from the Yakut alphabet are not interpreted as single
characters but as the concatenation of ‘1’ or ‘0’ and ‘p’.

The alphabet definition includes a group of special symbols known
as placeholders, which convey underspecified vowels and consonants.
These placeholders are realized in context based on the application of
phonetic rules. Using placeholders to describe allomorphs and apply
phonetic rules is a common practice in the design of transducers. In
the source code, placeholders are represented by one or more Latin
capital letters enclosed in angle brackets, and they are used extensively
in the affix definition. For example, the plural affix, which in Yakut has
as many as 16 allomorphs is defined as ‘<D2><O>p’, where ‘<D2>’
stands for dental-alveolar, covering {m, 1, 1, =}, and ‘<O>’ for long
open vowel, representing {a, 3, 0, ©}. The selection of affix allomorphs
is carried out through a combination of the rules of progressive conso-
nant assimilation and vowel harmony (see section 6).

1.1 Yakut vowels

Yakut vowels have both short and long counterparts. Long vowels
are not represented by special characters but are orthographically indi-
cated by doubling the vowel.

Table 1. Classification of vowels [Kharitonov, 1947, p51]

back front
unrounded rounded unrounded rounded
open a, aa 0, 00 9,99 0, 00
closed bI, BIBI Y, VY U, Ui Y, YY
diphthong bla yo i} Yo

The transducer recognizes Yakut vowels {a, 0, 3, e, bI, 1, ¥, Y}, as
well as vowels from Russian loanwords {e, s, 10, €}. These sets are
subdivided into sets of narrower scope, which are used to specify the
application context of the phonological rules in section 6. For example:

back-unrounded-vowels: { a, b1 }
back-rounded-vowels: { 0,y }
back-russian-vowels: { ¢ }
front-unrounded-vowels: {3, u }
front-rounded-vowels: { o, y }
front-russian-vowels: { €, 10, 51 }
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back-vowels: { back-unrounded-vowels, back-rounded-vowels,
back-russian-vowels }

front-vowels: { front-unrounded-vowels, front-rounded-vowels,
front-russian-vowels }

open-vowels: { a, 3, 0, 8, <O>, <LO> }

closed-vowels: { b1, 1, y, y, <C>, <LC>}

russian-vowels: { back-russian-vowels, front-unrounded-vowels }

vowels: { open-vowels, closed-vowels, russian-vowels, <DI> }

The placeholders ‘<O>’ and ‘<LO>’ represent open vowels and
long open vowels, respectively. Similarly, ‘<C>’ stands for closed
vowels, and ‘<LC>’ represents long close vowels. The placeholder for
diphthongs is ‘<DI>’.

1.2. Yakut consonants

Y akut consonants are classified according to both place and manner
of articulation. They are categorized by place of articulation into bila-
bial, dental/alveolar, palatal, velar/uvular, and glottal, and by manner
of articulation into plosives, fricatives, nasals, laterals and trills [Ubry-
atova, 1982, p. 54].

Table 2. Classification of consonants [Kharitonov, 1947, p. 58]

by place of articulation
by manner of Tar/
articulation bilabial | dental/alveolar |palatal velar glottal
uvular
& | plosives |voiceless | T K
= -
g voiced 0 Il r
E fricatives | voiceless () c, (1) X h
© voiced () (3, %) i B
2 |nasals M H [HB] 5
=)
g laterals 1 [71B]
§ trills p

Table 3. Compound consonants [Kharitonov, 1947, p. 58]

voiceless voiced
4 (11, 1) b

Formally, the transducer recognizes the following consonants: {m,
0, M, T, I, C, H, 11, p, U, K, T, X, B, H, h, 4}, along with consonants bor-
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rowed from Russian loanwords {¢, B, 1, 3, %, 11, 111}, and the symbols
{b, b}. Similar to the vowel definition, this set of consonants can be
arranged into smaller subsets for use with phonetic rules. For example:

unvoiced-stops: { m, T, K }

voiced-stops: { 0, 1, T }

stops: { unvoiced-stops, voiced-stops }

unvoiced-russian-fricatives: { ¢, mr }

voiced-russian-fricatives: { B, 3, X }

unvoiced-fricatives: { c, x, h, unvoiced-russian-fricatives }

voiced-fricatives: { , voiced-russian-fricatives }

fricatives: { unvoiced-fricatives voiced-fricatives }

nasals: { M, H, i }

approximants:{ i, p, i }

russian-composites: { 1, 11 }

composites: { 4, russian-composites }

symbols: { b, b }

consonant-placeholders: { <B>, <D1>, <D2>, <V>, <H>, <K> }

consonants: { stops, fricatives, nasals, approximants, composites,
symbols, consonant-placeholders }

The placeholder ‘<B>’ stands for Yakut bilabial consonants {m,
0, m}. Dental-alveolar consonants {T, 1, H, J1} are represented by the
placeholders ‘<D1>" and ‘<D2>’, each with two different realizations.
For example, after vowels, ‘<D1>’ is replaced by 1, while ‘<D2>’ is
replaced by ‘n’. Velar-uvular consonants {5, T, K, X, H} use ‘<V>’as a
placeholder. The placeholder ‘<K>’ represents the velar-uvulars {r, k,
'}, and ‘<H> stands for the letters {h, c, u} and diagraphs {apb, Hb}.

2. Stem definition

As mentioned in the introduction, the Yakut language features a
pure concatenative morphology, represented as a sequence of affixes
attached to a lexical root. The lexical root is a non-divisible form that
conveys the core meaning of a word. In terms of analyzability, the lex-
ical root remains intact after all productive affixes have been removed
and cannot undergo further morphological analysis. On the other hand,
a stem is the unit to which affixes are attached, consisting, at a mini-
mum, of a lexical root.

Lexical roots are classified into types and listed in the lexicon along
with their corresponding base stem types. Stem types are enclosed with-
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in angle brackets in the code. For example, the Yakut word for ‘fish’
could be included in the lexicon as:

OaspIk<noun-2c¢>

The stem types found in the lexicon are considered primary, unlike
derived stems, which result from affixation. Derived stems are always
formed from primary or other derived stems with the assistance of pro-
ductive affixes.

Stem types encode linguistic information that plays a crucial role
during the affixation process and the subsequent application of phonetic
rules. The definition of stems is valuable for modeling both the order-
ing restrictions on morphemes (morphotactics) and how affixes change
when attached to the base (phonotactics).

The stem definitions (both primary and derived) implemented here
follow a three-element pattern, consisting of:

1. the class of the base stem, which is mandatory for all types of
stems. The class can refer to a part-of-speech (e.g., adjective, adverb), a
type of stem (e.g., nominal, verbal), or a type of affix (e.g., possessive,
plural).

2. the number of syllables in the root, which applies optionally and
exclusively to the roots in the lexicon (primary stems). Derivational
stems do not track the number of syllables.

3. the type of stem ending, indicating whether it ends in a consonant,
a vowel, a glide, etc. This also applies optionally to both primary and
derived stems.

In the previous example of the lexical root danwix ‘fish’, the stem
‘<noun-2c¢>’ is described as a two-syllable noun ending in a conso-
nant. This nomenclature is purely conventional and could be replaced
by other terms. However, the specifications regarding the class of the
stem, the number of syllables, and the stem ending are essential for the
current implementation of the transducer.

Formally, the definition of the stems consists of a set of all primary
and derived stems. Similar to the alphabet definition in the previous
section, stem types can be grouped into nested subsets:

stems — {primary stems, derived stems}

Stems impose certain restrictions on the type of affixes that can be
attached to them. For example, nominal stems cannot take voice affixes,
which can follow verbal stems. Conversely, affixes also present con-
straints in terms of the stems they can be attached to. For instance, the
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affix ‘<LC>’ forms nouns from verbal stems (both primary and derived)
ending in a consonant.

Affixes have both a surface and an analysis form. The surface form
models the realization of the affix in generation mode, while the anal-
ysis form represents the affix output in analysis mode.

Some affixes have different allomorphs depending on the stem to
which they are attached. For instance, the accusative case affix takes
the form ‘u<C>’ after vowels and ‘<C>’ after consonants:

cup”nountacc — cupu (accusative form of land/earth)
naapra“nountacc — naapmansi (accusative form of student’s
desk)

Each new affix that is attached changes the stem and redefines the
set of new affixes that can eventually be attached after it. The entire
process of affixation can be described as a one-directional domino con-
catenation (to the right), where the last joined piece introduces new
constraints for the pieces that can be attached after it. Similar to a dom-
ino piece, which has two square ends marked with a number of spots
determining its concatenation capabilities, an affix also possesses two
joints that determine its affixation possibilities to the left and to the
right. Therefore, affixes are formally represented as a tuple of three
elements:

({previous stems}, analysis form:surface form, new stem)

In this tuple, the first element contains the set of stems to which the
affix can be attached, the second represents the analysis and surface
forms of the given affix, and the third is the new type of stem that is
formed after its attachment. The first element of the tuple serves to
model concatenation constraints: the broader the scope in the stems
set, the greater the variety of stems that the affix in question can join.

Some affixes are concatenated after consonants by adding a closed
consonant ‘<C>’ to the stem. This has been modeled as two variants of
the same affix. For example, the affix corresponding to the instrumental
case can be modeled as:

variant 1:

({nominal-v, cardinals-v, ...}, instrumental:u<O>H, <case-c>)
variant 2:

({nominal-c, cardinals-c, ...}, instrumental:<C>a<O>H, <case-c>)

In these examples, the first variant defines a set of previous stems
ending in vowels (‘-v’), while the second does the same with conso-
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nants (‘-c’). The surface form of the second variant starts with the sym-
bol ‘<C>’.

This three-element tuple is employed to define both the derivational
affixes in section 3 and the inflectional affixes in section 4.

3. Derivational affixes

This section defines the affixes that form derivative stems. Deri-
vational affixes include affixes that complement or modify the lexical
meaning of the stem. One salient aspect of Yakut morphology is the
extensive use of derivational affixes in word formation. The transducer
identifies several types of derivational affixes.

* Pronoun derivational affixes: according to Ubryatova [1982, pp.
187-213], there are nine types of pronouns: personal, demonstrative,
interrogative, definitive, indefinite, personal-reflexive, collective, gen-
eralizing, and possessive. The first three types are included in the lexi-
con, while the rest are derived forms from them.

» Negative affix: this affix attaches to primary and derived verbal
stems.

* Possessive affix: it can be attached to a wide variety of nominal
and participial stems, conveying the meaning of ‘possession of some-
thing by someone/something’ [Ubryatova, 1982, p. 163].

* Participial affixes: these affixes form verbal nouns and are consid-
ered as a lexical and grammatical category of words that can function
as both nouns and verbs.

* Gerunds: gerunds represent the form of the verb that indicates the
secondary nature of the action and its correlation in one way or another
with another action.

* Mood affixes: these affixes are used in the construction of certain
verbal moods.

* Nominalization affixes from nouns: these affixes form nouns from
other nouns. For example, the affix ‘<H><C>t" denotes a person or
figure for whom the object or concept represents the object of their oc-
cupation or profession, while affixes like ‘u<C>k’, ‘k<O>’, ‘y<LO>H’
form diminutives.

» Nominalization affixes from verbs: these affixes form nouns that
represent the name or the result of an action.

* Adjectivation affixes from nominals: these affixes form adjectives
denoting a special inclination, a sense of closeness, a feature of behav-
ior, place, and time.
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 Adjectivation affixes from verbals: these affixes express tenden-
cies, habituality, special abilities related to the stem’s meaning, or signs
resulting from an action.

* Numeral affixes from other numerals: ordinal numbers serve as the
basis for forming the names of all other type of numerals.

* Adverbialization affixes from verbals: these affixes create adverbs
from verbal stems and participles.

» Adverbialization affixes from nominals: similar to the previous
type, these affixes form adverbs, but they are derived from nominals.

* Verbalization affixes from nominals: these affixes transform
nouns and adjectives into verbs. The specific meaning of the derived
verb depends on the nominal root’s meaning.

* Verbalization affixes from onomatopoeias: onomatopoeic verbs
are formed from onomatopoeic roots with the help of various affixes.

* Modal expression affixes: these verbal affixes attach to any ver-
bal stem, conveying a modal-emotional connotation of affection, pity,
regret, or emotions like humiliation, irony, annoyance, or contempt
towards someone or something.

* Voice affixes: these affixes attach to verbal stems to specify the
relationship of the action to the grammatical subject. They add to the
lexical meaning of the primary verb stem, expressing the concept of the
action in its most general form.

* Aspect affixes: aspect affixes attach to both primary and derived
verbal stems, specifying aspects of an action, such as multiple or re-
peated actions.

4. Inflectional affixes

This section lists inflectional affixes. In Yakut, inflectional affixes
are relatively fewer in number compared to derivational ones. They
primarily consist of affixes that do not alter the lexical meaning of the
stem but instead serve to express the connection or relationship of a
given word to other words within a sentence. This category encom-
passes declension and conjugation affixes, as well as the predicate form
of nominal stems [Ubryatova, 1982, p. 35]. The inflectional affixes in
Yakut include the following:

* Plural: this affix attaches not only to nominals and verbal stems but
also to various other stems, such as interrogative pronouns.

* Predicative affixes: these affixes are available for the first and
second persons in both singular and plural forms.
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* Possessive affixes: these affixes are used to show that one thing
belongs to or is associated with another. They encode information about
person, number, and grammatical case.

* Case affixes: Yakut utilizes eight cases to express the syntactic
function and logical relationships between words.

* Interrogative affixes: this type of affix can be attached to the end
of several stems to convey an interrogative meaning.

5. Morphotactics

In this section, derivational and inflectional affixes are effectively
combined with the lexical roots defined in the lexicon. In Yakut, affixes
are always attached to the stem at the back (to the right) since prefix-
es (affixes located ahead of the stem) do not occur [Ubryatova, 1982,
p- 33].

Therefore, a Yakut word form can be formally defined as the con-
catenation of zero or more suffixes to the right of a lexical root:

root suffix* (optional)

The stem definitions determine which concatenations are allowed
and which are not. For example, the reflexive voice affix ‘<C>n" might
join a verbal stem but not a nominal one:

kep<verb-1c¢> + {verb-lc, ...} <C>n<refl> — xopyn
at<noun-1c>+ {verb-Ic, ...} <C>n<refl> — @ (no result)

A valid joint results from a match between a stem type within the set
of previous stems specified for an affix {stem1, stem?2, ...} and the last
stem to the right in the concatenation chain up to that point. This is im-
plemented in the code as a filter that excludes non-valid concatenations.

6. Phonotactics

This section outlines the application of phonological rules to both
stems and affixes. It is essential to note that this aspect of transducer
development is particularly challenging as the rules must not conflict
with each other to achieve the intended outcomes. Crafting these rules
involves considerations of functionality, optimization, and readabili-
ty. Therefore, striking a balance between writing minimal rules while
maintaining code readability is often a non-trivial task.

Optimizing this code segment requires continual revision and test-
ing, which makes it less amenable to a static description compared to
the previous sections. Consequently, we will provide a general over-
view of the rules to minimize the risk of content obsolescence.
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In essence, phonetic rules encompass three fundamental processes:
insertion, deletion, and replacement of symbols. In all cases, the rules
must specify the context in which they apply. The implemented trans-
ducer rules adhere to the following structure:

‘x’ is always realized as ‘y’ in context ‘z’

Here ‘x’ is the analysis and ‘y’ is the surface form. These transfor-
mations differ in scope; some are generally applied, like vowel harmo-
ny, while others are specific to transforming a particular lexical root.
The rule’s scope is determined by the context ‘z’.

Since in this implementation phonetic rules are applied in cascade,
the succession order is crucial. Rules with narrower scopes are applied
first since they can change the context in which more general rules
operate. The basic cascade order is as follows:

* Root changes

* Stem changes

* Progressive consonant assimilation

* Regressive consonant assimilation

* Vowel harmony

The following subsections provide some examples of what these
rules may consist of.

6.1 Root changes

These rules concern lexical roots that undergo significant alterations
when affixes are attached. For instance, the roots of the demonstrative
pronouns 6y and oz change in oblique cases (when inflectional case
affixes are attached), becoming man- and ou-, respectively [Ubryatova,
1982, p. 192].

6.2 Stem changes

This subsection models changes in the stem that occur when specific
affixes are attached. Changes may involve the insertion or deletion of
vowels, diphthong shortening, consonant devoicing, and more.

6.3 Progressive Consonant Assimilation

Progressive assimilation determines the first consonant of an af-
fix based on the stem to which it is being attached. This consonant is
represented by special placeholders like ‘<D1>’, ‘<D2>" and ‘<V>’,
as detailed in the alphabet definition section. For example, the dental
consonant ‘<D2>’ in the plural affix ‘<D2><O>p’ is realized as shown
in the table 4.
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Table 4. Surface realization of plural affix ‘<D2><0>p’

Terminal letter

Lexical root Rule Surface form Gloss
of the stem
maapTa Vowels and naapmanap student’s
diphthongs <DI>—n desks

xapanpaac | Voiceless consonants |<D1> — 1 |xapandaacmap |pencils
{x, 1, c, T, X}
capait i, p <DI1> — 1 |capaiioap barn

aaH Nasals {m, H, H} <D1> — H |aaunap doors

Progressive consonant assimilation rules must be applied after the
rules that govern stem changes because the latter can alter the stem
ending, affecting the consonant assimilation process.

6.4 Regressive Consonant Assimilation

Regressive consonant assimilation rules describe alterations in the
word ending when an affix is attached. For instance, voiceless conso-
nants {1, x, X} change to their voiced counterparts {0, r, 5} at the end
of a stem before an affix starting with a vowel. In the case of the sibilant
‘c’, which does not have a voiced counterpart, it changes to the voiced
guttural consonant ‘h’ in intervocalic positions.

In this implementation, regressive consonant assimilation occurs
after progressive assimilation because it requires the latter to be applied
first. For example, when attaching the dative affix ‘<V><O>’ to the
word for horse am, the velar-uvular ‘<V>’ is realized as the voiceless
plosive ‘x’. This voiceless plosive causes the end of the stem to change
from the dental voiceless plosive ‘T’ to the uvular voiceless plosive ‘x’:

ar + <V><0O>
ar + Ka
aK + Ka
6.5 Vowel Harmony

Vowel harmony in Yakut can be explained by two key principles:

1. palatal vowel harmony: word forms consist of either front or back
vowels. If the first syllable of a word contains a back vowel, subsequent
syllables must also have back vowels, and vice versa. Front vowels in
the first syllable require all following vowels to be front as well.

2. abial vowel harmony: within a word form, whether it is composed
of'back or front vowels, there are specific restrictions on transitions be-
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tween syllables with open and closed vowels. Schemas 1 and 2 describe
the allowable transitions for back and front vowels, with closed vowels
represented in white and open vowels in gray.

Schema 1. Back vowels transition Schema 2. Front vowels transition

Vowel harmony applies regularly to Yakut roots, which are inter-
nally harmonious. This is often not the case with Russian loanwords,
which require differential treatment. Therefore, lexical roots corre-
sponding to non-harmonious Russian loanwords should be identified
in the lexicon using a special stem type.

Limitations of the current approach

One of the main limitations of the current approach is lexicon cov-
erage. The transducer fails to analyze a word form if the lexical root is
absent from the lexicon. Even a substantial lexicon cannot account for
every word form that may appear in a text. Proper names theoretically
form an infinite set, and Yakut texts often include many words from
Russian. Additionally, the presence of typos and misspelled words pos-
es challenges. Oflazer [2018, p. 38] proposes a method to infer lexical
roots based on a sequence of suffixes. This approach employs a trans-
ducer with no lexicon, where a lexical root is defined as a string of n
characters. The drawback of this method is that, without establishing
a clear boundary for the lexical root, various different segmentations
of the given word into morphemes become possible. For example, a
word form like abarapa will produce at least the following analyses,
assuming the primary stem of the lexical root is interpreted as a noun:

abanapa’“noun
abamap”noun+p&3
ada”nountplur+p&3

However, if the type of the primary stem is not circumscribed to
nouns, the number of possible analyses for the given word form in-
creases further, as the lexical root could be identified as a verb, adverb,
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adjective, or proper noun. The trade-off of not having unknown words
is a transducer that outputs many spurious analyses (even though at
least one of them should be correct). When parsing a text, we may still
want to use the transducer without a lexicon as a last resort if the regular
transducer fails to analyze a word form. The context of the sentence
can be taken into account to resolve the morphological ambiguities in
the analyses.

The transducer with the lexicon is also not exempt from producing
ambiguities in the analysis. There are two types of ambiguity that may
arise. One type of ambiguity could result from an insufficient imple-
mentation of the transducer rules. This source of ambiguity must be
removed. The other type of ambiguity is intrinsic to the language and
should be present. A common cause of natural ambiguity occurs sys-
tematically when a suffix has a homograph. For example, the predicate
and possessive affixes in Yakut have the same form for the first and
second person of the plural. As a result, word forms like 6apwvraxnvim
and bapwiaxxeim have two different interpretations:

bapviaxnvim — Oap”verb”part3+attpl&1
Oap”verb”part3-+p#pl&1

bapviaxxvim — Oap”verb”part3+a#pl&2
Oap”verb”part3+p#pl&?2

Another source of ambiguity can be found within the lexicon itself
when a lexical root is associated with more than one primary stem. For
instance, the root canaa can be interpreted, before any suffixes are add-
ed, as a verbal stem (meaning ‘to think’) or as a nominal stem (meaning
‘thought’). In such cases, each lexical root is listed in the lexicon with
its corresponding stem type:

canaa<verb-2v>
caHaa<noun-2v>

Further affixation will help determine the appropriate root type and
resolve the initial ambiguity in the lexicon.

On the other hand, in certain analyses, more than one equally valid
surface form may result. For example, when considering the accusative
and instrumental cases for the interrogative pronoun myox, two alter-
native variants are legit, and the transducer rules should be capable of
both generating and analyzing them:

myox + accusative case — myogy | myey
myox + instrumental case — myopyHan | myeynan
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Generally speaking, the development of the morphological trans-
ducer should aim to simultaneously minimize two problems: undergen-
eration and overgeneration. Undergeneration occurs when the trans-
ducer’s rules are overly restrictive, leading to the failure to produce
valid word forms in generation mode. Consequently, it also hinders
successful analysis. Overgeneration, on the other hand, results from
overly permissive rules that allow for the generation of non-existent
word forms. In analysis mode, overgeneration may lead to an excessive
number of parses.

Dealing with overgeneration is challenging because the constraints
modeled here are primarily formal, and the implemented lexicon offers
limited means to encode semantic information. Therefore, in generation
mode, the transducer may often produce formally correct yet meaning-
less or non-existent words.

Conclusions and further work

In this paper, we have outlined the foundational principles for a
morphological transducer for the Yakut language. The transducer’s
code repository is now accessible to the public and open for use, ad-
aptation, and distribution'. As an ongoing project, our commitment
extends to expanding the existing lexicon, conducting rigorous testing,
and addressing any challenges that may emerge. Additionally, our fu-
ture endeavors will include the development of a mechanism to handle
unknown words and effectively resolve any morphological ambiguities
that may arise during sentence analysis.
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This article presents a morphological analysis of word formation in Uzbek,
Karakalpak and Kyrgyz languages belonging to the Turkic language family.
According to the morphological analysis, the specific features of the Turkic
languages have been revealed. The phenomenon of synharmonism occurs in the
language.

Key words: morphological analysis, agglutination, synharmonism,
grammatical structure.

In today’s modern world, the role of language is becoming very im-
portant for the development of society, and we have included the level
of language learning as one of the urgent issues. Language is a social
phenomenon formed not by a certain group, but by the whole society
and its members in the entire historical process of human society over
the centuries. [AOmxypaxmanoBa, 2013]

It is known that there are different opinions about the role of word
formation processes in linguistics. If a certain group of scientists be-
lieves that lexicology should study the objects of word formation, an-
other group of scientists believes that these studies belong to the field
of morphology. Both of these opinions are valid. As mentioned above,
N.A. Baskakov shares word formation systems in morphology. In lin-
guistics, the word-formation system acts as a syntactic department, and
the word-formation system acts as a vocabulary department, thereby
directly participating in the enrichment of the lexical content of the
language. The classification of languages in the world will be observed,
and in addition we will consider the family of Turkic languages. [Po-
latov, 2009]

Turkic languages are not only genetically related, but also typo-
logically the same. According to the morphological classification of
languages, it belongs to the group of agglutinative languages. The char-
acteristic feature of Turkic agglutinative languages is as follows:

1. The word always begins from a root.

2. The core is basically unchanged. Any affix added after the root
does not change the root phonetically.

3. Word forms are formed mainly by means of affixes.

4. Suppletive forms do not participate in the formation of word
forms, that is, different forms of the same word are formed from only
one root.

5. The core and the affix are not organically combined, the border
between them is clear and obvious in most cases.

For example, in the form of the word bog ‘dorchilik,
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bog’ - root,

-dor — word-forming suffix that forms the noun,

-chi — shape-formating suffix

-lik — word-forming suffix :

these are clearly distinguished from each other.

6. A separate affix is added to express each grammatical meaning,
so several affixes appear in a row in one word form. In Turkic languag-
es, words are divided into core and affixes.[2]

Having considered the morphological analysis of word formation
in Uzbek, Karakalpak and Kyrgyz languages belonging to the Turkic
languages family, we will compare these analyzes with each other. Ac-
cording to the typological classification, Turkic languages belong to the
family of agglutinative languages, and the meaning of the word aggluti-
native in languages is the formation of a new word or grammatical form
by adding affixes with grammatical meaning to the root of the word.

Based on the above, we assume that the system of word formation
in the language should be considered not as a separate field of linguis-
tics, but as a special system of morphology.

Language units — phoneme, morpheme, word, sentence are inte-
grally connected with logical concepts (emotion, perception, thinking).

If we consider the grammatical structure of word formation in the
Uzbek language, the words in the Uzbek language are morphologically
divided into 2 types: simple and complex words.

There are methods of word formation in the Uzbek language such
as affixation, composition, semantics, and the following 2 methods are
the main and leading methods[4]:

1. Morphological method

2. Sintactic method

Forming a new word by adding word-forming suffixes to the core
and root is called morphological method. Since suffixes are involved in
word formation, this method is an affixation method. (Figure-1)

Word

v v

Core + Root + Affix

Figure-1. Morphological word formation scheme
in the Uzbek language



Jlunzeonpoyeccopui 155

One of the important conditions in the morphological method of
word formation is the connection between the word and the new forma-
tion. Figure-1 shows the general scheme of word formation in Uzbek.
There is no phonetic change when a suffix is added to the morpheme
and base.

For example, kitobim = kitob+im

sinfdoshlarim = sinf+dosh+lar+im
bog’dorchilik = bog’+dor+chi+lik
paxtakorchilar = paxtat+kor+chi+lar
bodomzor = bodom+zor

In this examle, word-forming, word-changing, and shape-forming
suffixes are added to the root, and morphemes and suffixes remain pho-
netically unchanged..

We will consider the morphological analysis of word formation
in the Kyrgyz language. In this language, the rule of word formation
is repeated as above, but in the process of word formation in Kyrgyz,
the phenomenon of synharmonism occurs. Synharmonism (greek syn
together and harmonia), harmony of vowels is a phonetic phenomenon
that occurs mainly in Turkic languages; in which a phonetic change of
a certain word form (both core, root and affixes) occurs. The simplest
example of the occurrence of synharmonism is the addition of the plural
suffix - lar.

So,

— words ending with «y» or «r» added —lar it will changed to - /ar
(-ler, -lor, -lor)

— words ending with voiced consonants added — lar it will changed
to —dar, -der, - dor, - dor

— words ending with voiceless consonants added — lar it will
changed —tar, -ter, -tor, tor

For example, biy + lar = biyiklar

toktom + lar = toktomdor
student + lar = studentter

Besides, KUTEITTUM=KHTEOUM |,
KOHOK+YM=KOHOI'YM
BICBIK+BIPaaK=BICHIT bIpaaK
tan+yy=radyy in these examples, the phonetic
principle prevails over the morphological principle.
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WORD

Gy g J - lar (-ler, -lor, -ler) |
7] ¥
T % voiced consonants —dar, -der, -dor, - der |
A 2 x
root 3 - g
voiceless ®
consonants —tar, -ter, -tor, ter |

Figure-2. Morphological method of word formation scheme in Kyrgyz
language (phenomenon of synharmonism)

This picture shows the word formation scheme in the Kyrgyz lan-
guage.

The Karakalpak language is similar to the Kyrgyz language, and the
word formation process is similar.

The Karakalpak language belongs to agglutinative languages. “One
of the effective methods of forming grammatical forms for agglutina-
tive languages is affixation, that is, attaching or not adding grammatical
particles - suffixes to the root of the word, through which the word is
formed or inverted. [backakos, 1952]

Characteristic features of the Karakalpak language (Figure-3):

— harmony of vowels — there is synharmonism: atlarshmiz (our
horses), kunler — (days);

— consonant ch exanged to sh; consonant s# exanged to s, mas,
qash (qoch), tas (tosh), bas (bosh);

—in some words, instead of the consonant g’ exanging v; instead of
the consonant g exanging y, mas, tav (tog°), tiy (teg) and e.t.

WORD
/ vowel sound —1

L
Root 3 | chand sh consonant é
\ <
g’ and g consonant vandy

Figure-3. Morphological method of word formation scheme in Karakalpak
language (phenomenon of synharmonism)
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Synharmonism occurs in the process of word formation in the
Karakalpak language. As a result of the change of sounds in the pro-
cess of morphological analysis, the phonetic category shows its role.

In conclusion, the morphological analysis of word formation in
Uzbek, Kyrgyz and Karakalpak languages belonging to the Turkic
language family is very important in language learning. Morphemic
analysis shows how words are formed, that the word is the basis of the
sentence, and that this analysis is very important.
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B crarhe ocBeniaeTcsi MHOTOJIETHHH ONBIT pabOTHl aBTOPOB JAHHOW CTaThH
o pa3paboTKe KOMITBIOTEPHOH mporpammbl « Mop(hOHOIOTHYECKNH aHaTH3aTop
SI3bIKA caxXay, HAUYMHAS OT CO3JJAHUSI JIMHIBUCTHYESCKON 0a3bl JaHHbIX «HIESKCHPO-
BaHHBIE CIIOBOM3MEHUTENbHBIE ah(DUKCHI SI3bIKa caxay M 3aKaHUMBasl alpodanuei
paboTsl MOPHOHOIOTHYECKOTO aHaau3aTopa. Mop(OHOIOTHUECKUI aHaIH3aToOp
SI3bIKa caxa TPHU PEHICHUH HEKOTOPBIX 3a/a4 TEXHHYECKOTO XapaKTepa CTaHeT
9 PEeKTUBHBIM HHCTPYMEHTOM «HalmoHaIpHOTo KOpITyca si3bIKa caxa» U OyneT
HCHOJIB30BaH YUUTENSIMH POJHOTO S3bIKAa B CBOEH MEJarorMyecKoil MpaKTHKeE.
JIaHHBIH POEKT OCYIIECTBISIETCS B PaMKaX roCyAapCTBEHHOM mporpaMMsl Pecry-
omuku Caxa (SIkyTtus) «CoxpaHeHUe U pa3BUTHE TOCYJapCTBEHHBIX H O(UIIaIb-
HBIX 513bIKOB B PecniyOnuke Caxa (SIkytus) Ha 2020-2024 roapi».

KnioueBble cjioBa: S3bIK caxa, HAMOHAIBHBIN KOPITyC, 0a3a JaHHBIX, MOpGO-
HOJIOTMYECKUI aHaInu3aTop.
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The abstract: The article describes the many years of experience of the authors

of this article in developing the computer program “Morphological Analyzer of the
Sakha Language”, starting from the creation of the linguistic database “Indexed

! TIpoexT (prHAHCHPYETCs 38 CUET CPEACTB TOCYAAPCTBEHHOM MPOrPaMMBbI
Pecny6mmmkn Caxa (Sxytums) «CoxpaHeHHE W Pa3BUTHE TOCYAAPCTBEHHBIX
u opurmansHEIX s36IK0B B PecniyOmmke Caxa (SAxytust) Ha 2020-2024 rogsn».
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inflectional affixes of the Sakha language” and ending with testing the work of the
morphological analyzer. The morphological analyzer of the Sakha language, when
solving some technical problems, will become an effective tool of the “National
Corpus of the Sakha Language” and will be used by teachers of the native language
in their teaching practice. This project is carried out within the framework of the
state program of the Republic of Sakha (Yakutia) “Preservation and development
of state and official languages in the Republic of Sakha (Yakutia) for 2020-2024.”

Key words: Sakha language, national corpus, database, morphological
analyzer.

CoBpeMeHHOE pa3BUTHE SKYTCKOTO SI3bIKO3HAHUS TpeOyeT OT uc-
clieioBaTeNs OnepaTuBHON 00pabOTKH OTPOMHOTO KOJIMYECTBA JIMHT-
BHUcTHYECKON nHpopManuu. [loaToMy Kak HUKOT/Ia OCTPO BCTAEeT BO-
npoc 00 aBTOMaTH3aluy Tporecca padoThl S3BIKOBEOB. [t Takux
1esield BO BCEM MUPE MCTIOIBb3YIOTCS HAIIMOHABHBIE KOPITYCHI - DIIEK-
TPOHHBIE MaCCUBBI TEKCTOB, KOTOPBIE TIOABEPTaOTCS aBTOMATHIECKO-
My aHaJIM3Y COTJIACHO BHIOPAHHBIM MapaMeTpaM.

C 2022 r. B paMKax peain3aluyu rocyJapCTBEHHOHN porpamMmsl Pe-
cryonmku Caxa (SIkytus) « CoxpaHeHue v pa3BUTHE FOCYJapCTBEHHBIX
U o(uIManbHbIX sI36IK0B B PecniyOninke Caxa (Skytust) na 2020-2024
rop» Hagara pabora 1mo co3manuio «HarmoHamsHOTO KOpITyca sI3bIKa
caxa» (puc.l). Ha nanHbIif MOMEHT 00bEM 3JIEKTPOHHOIO KOPITyca CO-
CTaBJIseT 0KOJI0 10 MITH. CITIOBOYIIOTPEOICHUT.

PR pEr— % o

S — x|+ B S

CYpy cupoi | "one click” | prToin Toanmuirap | G | bipaaK Tyhywan | Koro 2 Caxa | mpyc

L BITTAP (14 Tom, 552 553 1
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bipsTaae/aHanmsaTo P Cyaypry (Tpocras 3ySpexia) ® vyery (viman
316
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VibansaTa; 9p i) CYpYRIYByT/63u3TTINMNT CHPS: YT
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Puc.1. Ckpunniot untepdeiica «HarmoHaibHOT0 KOpITyca si3bIKa caxay
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OnHMM 13 BaKHEHIINX MHCTPYMEHTOB KOPITyca sI3blKa caxa siBJs-
eTcst Mop(oHOTIOTHUecKUi aHamu3aTop. st Toro, 4ToObl KOMIBIOTED
MOT' aBTOMAaTHYECKH aHAIM3UPOBATh S3BIKOBOW MaTepuai U3 dIeK-
TPOHHOT'O KOpIyca, He0OX0AUMO ObLIO, B MEPBYIO OYEpE.lb, OMHUCATH
YHU(QHUIIMPOBAHHBIMU TETAMH BCE aKTyallbHbIC TPAMMEMBI SI3bIKA caxa.
[Mosromy ¢ 2014 r. Hayara mIaHOMEpHAas paboTa Mo CO3JAaHUI0 0a3bl
JAHHBIX 10 CIIOBOM3MEHHUTEIbHBIM apuKcaMm si3bika caxa. Pe3ynbraTs
ucclieIoBaHui anpoOupoBansl B )kypHanax BAK, Scopus, marepuanax
HayuyHbIX KoH(pepeniuii [Ducksoo Kang, Topotoes I'.T"., 2016, C. 66—
90], [JIeontseB H.A., Topotoes I'.I'., 2017, C. 101-104], [TopoToes
I'.T"., HoroBumnsina A.H. 2017, C. 108-120], [Topotoes I'.I'., TopoTo-
esa C.I',, 2019, C. 137-142], [Toporoes I'.I'., boukapes B.B., 2022,
C. 137-142], [Topotoes I'.I"., Toporoesa C.I"., 2021, C. 329-336].

baza nannbix «HIekcupoBaHHBIE CTOBOM3MEHUTENbHBIE ad(uK-
¢l s3bika caxa» (Topotoes I'.I"., Toporoesa C.I".), koTopas ipecTaB-
JIeT cO00M CUCTEMY MHJEKCOB (TETOB), OTOOPAKAIOIIYIO BECh CIIOBO-
W3MEHUTEIBHBIN MOTEHIMAN s3bIKa caxa, B 2020 r. moiy4yuia cBuie-
TEJNBCTBO O TOCYJApCTBEHHON perucrpanuu 0as3bl TaHHBIX B Peectpe
0a3 naHHbIX (puc. 2).
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Puc. 2. CBUIIETENBCTBO O TOCYAPCTBEHHON PErucTpanuy 6a3bl JaHHBIX
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W3 sT0ii 6a3bl JaHHBIX B KaueCcTBE puMepa oOpaTuMcs K Tabiauie
«3anoroBeie GOpMBI IKYTCKOTO raroia» (tabmn.l). baza nanusix «MH-
JICKCUPOBAHHBIEC CIIOBOM3MEHUTENbHBIE ah(DUKCHI SI3bIKA Caxay COCTO-
uT 13 24 Tabmui mogooHoTo opmara.

Ta6a. 1. 3aioroBbie (pOpMbI SIKYTCKOI'0 IJiaroJia

Pacumd- Hazpanue
Wnnexc poBKa Kareropun Annomopdsl Mopdemsr
ACT | Active voice | OCHOBHOIi 3a510T - -
PASS Passive CrpajarenbHbli -H -H
voice 3aJ10T -[pt]aere/-[u]mus/ | -[bl]xbla
-lylnyw/-[ylnyn
REFL | Reflexive BosBparHsrit -[b1]n/-[u]u/-[y]n/ -[bI]u
voice 3aJor -yl
CAUS | Causative | [ToOyaurenbHbIi -T -T
voice 3aj0r -Tap/-Tap/-Top/-Tep -TAp
-Jap/-1ep/-nop/-nep
-Hap/-H3p/-HOP/-HOP
-nap/-mp/-nop/-nep
-ap/-ap/-op/-ep -Ap
-plap/-usp/-yop/-yep | -blAp
RECP | Reciprocal CoBMecCTHO- -[p1]c/-[n]c/-[y]c/ -[bI]c
voice B3aUMHBIN 3aJI0T -[ylc

[MapamensHo ¢ 3T0# 6a30i Takke coctaBieHa 0a3za gaHHbIX «CH-
cTeMa HAeHTU(UKATOPOB (Teros), oToOpakaroiias rpaMMeMbl U KBa3H-
rpaMMeMBI IKyTCKOTro si3blka». Ceiuac Beaercss paboTa Mo CO3aHHIO
0a3bl gaHHbIX «MHIEKCUpOBaHHbBIE CI0OBOOOpa3oBaTeinbHbIe apPUKCHI
SI3BIKA CaXay, 4TO MO3BOJHT B OyrymieM 3 QeKTHBHO MPOBOANUTH ITH-
MOJIOTUYECKHE MCCIICIOBAHMSI C EIbI0 BOCCO3/IaHUSI HCTOPHUECKON
CBSI3M fA3bIKA Caxa C APEBHETIOPKCKHUM SI3BIKOM, a TAK)KE BBISBIICHUS
TIOPKO-MOHT'OJILCKHX SI3BIKOBBIX HapalIesei.

B nensx koMIploTepHO# 00pabOTKHU SI3BIKOBBIX MAaTEPUAIIOB, TIPS/~
CTaBJICHHBIX B HAIIMOHAJIHLHOM KOpITyCe s3bIKa caxa, ¢ 2018 r. Hauara
paspabotka «Mop]oHOIOTHUECKOTO aHANU3aTopa s3bIKa caxa» (pas-
pabotuuku — Toporoes I'.I'., boukapes B.B.) B ctenax Uncturyra
SI3BIKOB U KyJbTypbl HapooB Ceepo-BocToka Poccuiickoit denepa-
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nuu CBOY um. M.K. Ammocosa. Ceitgac IT-ipoaykT HaxomuTcs Ha
CTaauu JOpaOOTKU U anpoOanuy, 1 Mbl MOKEM YTBEPXKIATh, YTO OHA
croco0Ha B aBTOMAaTHYECKOM PEXHUME MPOU3BOJIUTH (POHETUUECKUI
1 MOp(OJIOrMYECKUN aHaIN3 JEKCEM.

MopdoHOJIOrHYeCcKHidi aHATK3aTOP UMEET CIOXKHYIO pPa3BETBIICH-
HYIO MOJAYJIbHYIO KOHCTPYKIIHIO M COCTOHMT U3 CICAYIOIINX KOMIIO-
HEHTOB:

* Mozynb onpeneneHus JIEMMBbI;

* Moynb onpeencuus ahGUkcos;

* Mozynb omnpe/esieHus COBMECTUMOCTH ad(hUKCOB C YUETOM 3a-
KOHOB CHHTapPMOHHM3Ma SI3bIKa Caxa,

* MoJysb BBIBO/IA PE3yJIbTATOB aHAIIN3A.

B mensx onTuMHu3anmuM aBTOMAaTHYECKOW 00pabOTKH JaHHBIX
¢ 6onpIIM 00bEMOM pa3padOTaH arTOPUTM, OCHOBAHHBIH «Ha Mapa-
JIENBHBIX MOJENAX». B TaHHOM cilydae MpoJIeMOHCTPUPOBAaHA OJHA
(hopmyna, oToOpaxkaromas UMst 00JIaJaHusi BO MHOKECTBEHHOM YHUCIIe
¢ 16 BapuanTamu:

N-napaaaxtap /-/ N-PL-PROPR- PRED.3PL

N-nopnooxtop /-/ N-PL-PROPR- PRED.3PL

N-mpmaxtap /-/ N-PL-PROPR- PRED.3PL

N-nepneextep /-/ N-PL-PROPR- PRED.3PL

N-napnaaxtap /-/ N-PL-PROPR- PRED.3PL

N-nopnooxtop /-/ N-PL-PROPR- PRED.3PL

N-wpm3x13p /-/ N-PL-PROPR- PRED.3PL

N-nepneextep /-/ N-PL-PROPR- PRED.3PL

N-mapnmaaxtap /-/ N-PL-PROPR- PRED.3PL

N-nopnooxtop /-/ N-PL-PROPR- PRED.3PL

N-mpmrax1ap /-/ N-PL-PROPR- PRED.3PL

N-nepneextep /-/ N-PL-PROPR- PRED.3PL

N-rapmaaxtap /-/ N-PL-PROPR- PRED.3PL

N-topaooxtop /-/ N-PL-PROPR- PRED.3PL

N-13pmax13p /-/ N-PL-PROPR- PRED.3PL

N-repaeextep /-/ N-PL-PROPR- PRED.3PL

OO6parumMcs Ha CKpUHIIOT (puc.3), e 3anedarieH pe3ynbTar pa-
00Thl MOP(OHOJIOTHYECKOT'0 aHAJIM3aTOpa, B YACTHOCTH, OTBETHAs
peaxIys Ha 3alpoc Mo JIEKCEME biHaxmapbbimvinaasap no cpagHe-
HUIO ¢ Hawumu Koposamu’'. VI MbI MOKEM KOHCTaTUPOBATh, YTO aHa-
JIM3aTOP CIIPABHJIICS CO CBOEH 3a/1a4eil M aIeKBaTHO pa300pai TaHHYIO
JIEKCEMY.
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@ 0| smmcmhoon x| @ Hoomrona X| D ropnimotivscsry x| B Hesmmonwa P ——— X+ - o x
L

bIHAXTAP6LITLIHAABAP / uipL1poss.ivL1conp

Puc. 3. AHanu3 NeKCEMBI bIHAXMAapOLIMbIHAABAD

Kak n3BecTHO, CHATHE OMOHHMUH - OJIHA M3 YaCTO BO3SHUKAIOIIMX
pobieM pu MOP(HOHOIOTHYECKOM aHann3e. B maHHOM CKpHHIIOTE
(puc.4) ananuzartop mo omodopme simmap BbAan 3 pesynbrata ‘1) co-
oaku, 2) daii (emy) svicmpenums;, 3) eciiu 0v1 (OH) 8bicmpenun’, TPAYEM
OHH BCE NPOAHAIM3UPOBAHBI MPaBUIIbHO. OTHAKO aHAINU3aTOP HE CMOT
pacrno3HaTh 4 BapuaHT JaHHON oMOo(opMBbI simmap ‘(ow) 3adbupaemcs
66epx’. B TakuX ciydasix MPUXOIUTCS periaTh Mpo0IeMy BPYUIHYO.

% ) romusninotidesshe x B tessnsoma x| D) toshostmaspmprssateose x |+

O] O] 0 e ] g

bITTAP /n+oL

N (bIT) - Ao en /s cywiecr
& PLCNap) - 3163x axcaan

bITTAP / v+caus

o V(BT - Tyoxyye et
* CAUS (-TAp) - Lsahafiap Tyheaites: / Mobymue;

bITTAP /vicono

V(6T - Tyoxryyp / Traro
+ COND (‘TP “TAX) - Bon,

[ (COPYTIGNE © 2022 POCCHR KaYKENSDHH AKAREMHATHN CHSUAPTSSEH CANAZTS (DE7EATKHAM WA IAFIN KUUDAS TYHAHATSPHaR |V YOHHA KOTYTY SGAARSK SXCASHHEA ONYXTA MPOBENANSPSH WACTHTYTS j

Puc. 4. CHsTHHE OMOHMMUK
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Komupyem u3 xopmyca mpocroe npemioxkenne Koibic Obusmuesp
xkoaoum ‘/leeyuxa npuwina domou’ (puc. 5) U BCTaBIisieM B OKHO pa300-
pa. MopdoHoaorudeckuii aHau3aTop pa3oupaeT He TOIBKO JICKCEMBI,
HO ¥ OTJIeNIbHBIC (hpa3bl, a TAKKe Ielbie ab3arlbl.

e

KbIbIC /N

« N (Ksibic ) - AaT Tsin / Unis cyuiectauTenskoe / Nouns

ABU3TUF3P / N+POSS.35G+DAT
N (abU3) - AaT Tain / Vs cywiecTauTensHoe / Nouns

+ POSS.35G (-Ta / -A) - Tapasibinaax aat Toin, 1 axcaar, 3 cupsii / MPUHAAMEXHOCTL 3 MUY eAUHCTBEHHOTO unCna / Possessive, 3rd person singular
+ DAT (-BA/ -ap / -12p) - Coihwiapbiol Tyhyk / fatenchsiit nagex / Dative

K3N6UT / vnpsT

« V (kan) - Tyoxtyyp / Fnaron / Verb

« NPST (-BbIT ) - YpyT aacnaim ke / Mpexaenpoweauee nosecTsosaTensHoe spevs / Narrative past tense

K3N6UT / vipce.pst

« V (xan) - Tyoxtyyp / Tnaron / Verb
« PCPPST (-BbT) - AachiT KaHH33X 2aT TYOXTYYP / MTpHdacTHe npolueniero spemeny / Past participle

[capvngm © 2022 Pocens Haykanapsis canaara i AN KD i ST YOHHA XOTYTY BBbIiiaX GXCAaHHAAX OMYKTaP MPOGAEHaNapsIH wcwﬂ'wa]

Puc. 5. Ananu3 npocToro mpeioKeHus

[Ipu ycnoBum penieHnst HEKOTOPbIX 33/1a4 TEXHUYECKOT0 XapaKkTepa
MOP(OHOJIOTHIECKHN aHAIN3ATOP SA3bIKA caxa CTaHeT YPPEKTUBHBIM
MHCTPYMEHTOM HALIMOHAJIBHOI'O KOpIIyca sA3blKa caxa. Mbl HajeeMcs,
yto Haml [T-npoaykT HaiieT cBoe MpUMEHEHUE B 00YUCHHUHU MOApac-
TAIOIIErO MOKOJIEHHs U BHECET CBOIM CKPOMHBIN BKJIAJ B JIEJI0 COXpaHe-
HUA U pa3BUTHS A3bIKA CaxXa KaK POJHOTO M TOCYAapCTBEHHOTO S3bIKA
peciyOJIuKH.
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VIK 81°322.2

PA3PABOTKA CUCTEMBI IPOBEPKH OP®OI'PA®UN
TYBHHCKOTI'O SI3bIKA HA OCHOBE HUNSPELL

Y. I. Onoap', A. B. Yemvrues?, 4. b. Xyypax!
'Tyeunckuti uncmumym 2ymaHumapHvix u npuKiaoHbLx
COYUATLHO-IKOHOMUYECKUX uccaedosanuti npu Ilpasumenscmae
Pecnybnuxu Teisa, Koizoin, Teiea, Poccutickas @edepayus
*Maputickuii Hay4HO-Ucc1e006amenbCKUll UHCIMUNYm A3blKd,
aumepamypwl u ucmopuu um. B.M. Bacunvesa, Howxap-Ona,
Pecnyonuxa Mapuit On, Poccus
choygandi@mail.ru, chemyshev.andrey@gmail.com,
huurak-chingis@yandex.ru

B HacTosimee BpeMst BeIETCsl HECKOJIBKO padoT MO CO3MaHUIO TMPOTPAMMEI
POBEpKU opdorpaduu isi TYBUHCKOTO s3bIKa. B TaHHOI CTaThe OMUCHIBACTCS
paboTa HaJ| IPOCKTOM 10 CO3/IaHUIO CHCTEMBI aBTOMAaTHYECKOIl MpoBepku opdo-
rpaduu Ha ocHOBe porpammbl Hunspell. B ctatbe npuBoIUTCSt ONMCaHKE CTPYK-
TYPbI IHHTBUCTHYECKOMN 0a3bl JAHHBIX U TEXHHUYCCKUE IPUHLIUITBI PA0OTHI OHJIANH
cepBrca MpoBepKH mpaBonucanus https://tyvalab.ru/spelling/: Hacrtosiee Bpems
pacrucaHbl apajurMbl CKIOHEHUS Ui MECTOMMEHUH, UMEH CYIIECTBUTEIHHO-
ro, YUCIUTEIBHOr0, BeACTCsl paboTa Hax (hOPMUPOBAHHEM MapagUrMbl raronia
U TpUiaraTeabHoro. JlaroTcs pekoMeHaau pa3paboTInKaM CUCTEM MPOBEPKH
MIPaBOIMMCAHUS ISl TIOPKCKUX SI3BIKOB U JIPYTHe BO3MOXHBIE 00JIacTH MpUMEHe-
HHUS TIOJTyYCHHON 0a3bl JaHHBIX.

KnioueBble c/10Ba: TyBUHCKHI S3bIK, TIOPKCKHE SI3BIKH, CUCTEMa MPOBEPKH
npaBonucanusi, Hunspell, opdorpadus.

DEVELOPMENT OF A TUVAN SPELL CHECKING SYSTEM
BASED ON HUNSPELL

Choigan Ondar' Chemyshev A. V.? Khuurak Ge. B.!

"Tuvan Institute of Humanities and Applied Social and Economic
Research under the Government of the Republic of Tuva, Kyzyl,
Tuva, Russian Federation
’Mari Scientific Research Institute of Language, Literature and
History named after V.M. Vasiliev, Yoshkar-Ola, Mari El
choygandi@mail.ru, chemyshev.andrey@gmail.com,
huurak-chingis@yandex.ru

Currently, the Tuvan language is actively used in social networks and
messenger apps; however, typos and mistakes frequently occur in texts written

by native Tuvan speakers. They are also found in texts published online by
governmental organizations, books, newspapers, and magazines. When we discuss
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literacy in the traditional sense, we often imply that the language in question is a
written language with a system of spelling rules. In the digital world, this implies
that literacy needs to be supported by digital systems. Letters of the alphabet
need to be available in Unicode and via keyboards. Moreover, spelling rules
need to be reflected in spell checkers. These products are necessary for the digital
development of any language. For the Tuvan language, keyboard layouts are
available for Windows, Linux, MacOS, Android, and i0S; however, digital Tuvan
spell checkers have not yet been created.

Spell checking software may be created on the basis of two methods: using
a text corpus and using a set of rules; currently, several Tuvan projects are being
developed. In the following article, we describe the creation of an automatic spell
checking software on the basis of the Hunspell software. It specializes in languages
with complex morphological systems, including the Tuvan language. In the article,
we describe the structure of its linguistic database (vocabulary and the system of
affixes) and technical principles of the online spell checker available at https://
tyvalab.ru/spelling. In the linguistic database, paradigms of declension of nouns,
pronouns and numerals are currently available; verb and adjective paradigms are
also being developed, as well as a complete vocabulary of Tuvan lemmas. In this
article, we offer recommendations to developers of spell checking softwares for
Turkic languages, as well as other possibilities of usage of this linguistic database.

Keywords: Tyvan language, Turkic languages, spell checking system,
Hunspell, spelling

1. BBenenue

[To MHEHHIO U3BECTHOT'O BEHIEPCKOTO JIMHTBHCTA M MaTeMaTHKa
Anpapemra KopHast ecTb Tpu OCHOBHBIE MOKa3aTessl OLIEHKH HEMHU-
HYEMOIl CMEpPTH €CTECTBEHHOTO sI3bIKa B LU(POBOM NPOCTPAHCTBE:
BO-TICPBBIX, MPOUCXOIUT NOTEPsT (PYHKIMOHAILHOCTH, HaOIr01aeMast
BCSIKHI pa3 KOTJia IPyTHUe S3bIKH OepyT Ha ceOst 1enble pyHKIMOHAb-
HbIe 00J1aCTH, BO-BTOPBIX, MOTEPSI MPECTHKA SA3bIKA, YTO OCOOCHHO
SIBHO OTPA)KaeTCsl B HACTPOCHUSIX MOJOAOTO IMOKOJIEHHS, B-TPEThUX,
HOTepsi KOMIETEHTHOCTH, KOIJJa HOCUTENH SA3bIKa MPUHUMAIOT PE3KO
YIPOIICHHYIO BEPCUIO TPAaMMATHKH TIPH MCIIOJIb30BAaHUH SI3bIKA B WH-
TepHeT-koMMyHHKarun [Kornai, 2013, ¢. 1].

Koraa Mbl TOBOPUM O TPAMOTHOCTH B TPAJAUIIMOHHOM CMBICIIE, MBI
MPEATIoIaraeM, 4To JJIsl 3TOTO S3bIKa €CTh MUCbMEHHOCTh H CHCTEMa
HOpM opdorpaduun. B mudpoBoM mMupe 3T0 03HAYAET, YTO B MEPBYIO
odepeib He00X0IMMO, YTOOBI MMCBMEHHOCTH MOJIEPIKIBATIACH B KOM-
IBIOTEPHBIX cucTeMax. BykBbI perynsipHoro andaBurta JOIKHBI HMETh
FOHUKOJT U METOJIBI BBOJIa OYKB andaBuTa (pacKIaJKu KIaBUATYD).
Bo-BTOpBIX, HAIMYUIO CTAaHAAPTH30BAHHOU Oopdorpaduu cOOTBET-
CTBYET HEOOXOIUMOCTh B CpPeACTBaX MPOBepKu opdorpaduu, cneii-
yexkepax. DTU JIBA IPOAYKTA SBISIFOTCS OCHOBOW I (POBOTO pa3BUTHUS
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mo0oro si3pika [Yemsrtes, 2021, ¢. 59]. U ecnu ii1st TyBUHCKOTO sI3bIKA
YK€ CYIIECTBYIOT PACKIIAIKU KIaBUaTypsl uist cucteM Windows, Li-
nux, MacOS, Android, iOS' [Onngap, lonrak, Monryii, 2023, c. 199,
201], To mporpamMmbl aBTOMAaTHIECKON MPOBEpKHU opdorpaduu s Ty-
BUHCKOTO SI3bIKa JI0 CHX TIOP HE CYIIIECTBYET.

["oBOpSt 0 SI3BIKOBBIX KOMIIETEHIUSX HOCUTENEH TYBUHCKOTO SI3bIKa,
MBI CMEJIO MO’KEM YTBEPXkAATh, YTO YPOBEHb 'PAMOTHOCTH TYBHUHLIEB
Ha PYCCKOM f3bIKE BBIILIE, YeM Ha TYBUHCKOM s3bIke. [1o kpaiineii mepe,
00 3TOM MO>KHO CYJHUTb TI0 MHOTOYHMCIICHHBIM OIIMOKaM B 3alIMCSAX Ha
TYBHUHCKOM SI3bIKE B COLIMATBHBIX CETSX M MECCEHKepax, a TaKkKe B
TeKcTax OQUIMAIBHBIX callTOB yupexaeHuil [Onnap, [Jonrak, Mon-
ryui, 2023, c. 204]. Bo-niepBbIX, A0 MOSBIECHUS U IIUPOKOIO PACIpo-
cTpaHeHuss MIHTepHeTa HOCUTENH TYBUHCKOIO sI3bIKa PEIKO MHUCaln
Ha TYBUHCKOM s3blke. C MOSIBJIEHUEM COLIMAJIbHBIX CETEH U MEeCCeH-
JDKEPOB 3HAUMTEIbHASI YACTh TYBUHOS3BIYHOTO HACEICHUS, aKTHBHO
nosb3ytoutasicss UHTepHeTOM, KaXAblid J€Hb MUIIET HAa TYBUHCKOM
s3blke. HecMOTpst Ha TO, 4TO cTapiiee MOKOJIEHUE M3y4allo MpaBuiia
opdorpadum 1 MyHKTyaluu TYBUHCKOTO SI3bIKa B IIIKOJIAX, CO BpeMe-
HeM 0e3 MPaKTHKHU HaBBIKU IPaMOTHOTO MHUChMa 3a0bIBaeTcs. A MOJIO-
JI0€ TIOKOJICHHE B OOJIBIITMHCTBE CBOEM HE M3Yy4alld TYBUHCKHUI S3BIK B
IIKOJIaX WJIM M3Y4ajl COBCEM MaJo, YTOOBI B MOJTHOM Mepe OBIaJeTh
MpaBUJIAMH MIPABOIIMCAHHMSL.

Taxum 00pa3om, HECMOTPS Ha TO, YTO TYBUHCKHH S3bIK B HACTOS-
niee BpeMs IOCTATOYHO aKTHBHO HMCIIONB3YETCSI B COIMANIBHBIX CETSIX
U MECCEH/Kepax, HOCUTEIIN JIeIal0T O0JIbIIOE KOJTUUYECTBO OMEYaToOK
1 omMOOK B TeKcTax. Takasi cuTyanusi HaOJIIOIaeTcsl B TEKCTax OQu-
LIUANBHBIX CAUTOB TOCYYPEKICHUH, U JaKe B TEKCTaX KHUT, ra3eT U
KYpHAJIOB.

[IporpaMMy 1Mo mpoBepKe MPaBOMKMCAHUS MOKHO CIENATh ABYMS
croco0aMu: Ha OCHOBE KOPITyca TEKCTOB U Ha OCHOBE MPaBUIL.

Cremyexep Ha OCHOBE KOpITyca TEKCTOB AJIsl TYBUHCKOIO sA3bIKa
paspabaTbiBaeT TYBUHCKUH pazpaboTunk Banepuii Mprur Ha ocHOBe
MmeTona «Paccrostaue JleBenreitna»?. FiM ObUT B3AT KOPITYC Ha OCHO-

! TeiBa Tanan (TyBUHCKasI pacKiIajiKa KIaBHaTyphl) [ DIEKTPOHHBIH pecypc]
// Tysunckuii paznen Buknnenun. URL: https://tyv.wikipedia.org/wiki/TreiBa
TaHan (nara ooparienus: 29.09.2023).

2 Uprut B. Pa36op xoaa Ha Kaggle: c6op kopiyca u pa3paboTka CHCTEMBI
poBepku opdorpaduu TYBUHCKOTO si3blka [DnekTpoHHbI pecypc] // You-
Tube. 2022, 25 mexabps. URL: https://www.youtube.com/live/JYJ6YTQ-IS-
g?feature=share (marta obpamenws: 29.09.2023).
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BE TEKCTOB crareil caiira [IpaButenbctBa Pecryonuku TriBa! u caiita
razetsl «I1IbrH»?. DTO KOpIyC pasMepoM MpUMEpHO 4,9 MITH CIIOBOYIIO-
TpeOJIeHnH, 001Iee KOJTMIEeCTBO YHUKAIBHBIX cI0B — 186406. [Ipoekt
HaXOAMTCS HA CTaAUU AOPAOOTKH.

B MucTtuTyTe ryMaHUTapHBIX M MPUKIAIHBIX COLMAIBbHO-3KOHO-
Muueckux uccnegoBanuii npu [IpaBurenscrBe Pecnybnuku TriBa
(manee — TUI'TIN) cexTOpoM SI3BIKO3HAHUS COBMECTHO C OT/CIIOM
uudpoBoro pa3BuTus U AnapeeM BanepbeBuuem UemblieBbIM pas-
pabaTbIBaeTCsi cuCTeMa MPOBEPKH oporpaduu TYBUHCKOTO SI3bIKA Ha
ocHoBe Hunspell®. JlaHHbIi TPOEKT TaKk:Ke HAXOAUTCS B COCTOSHUH
pa3paboTKH, IPOI0IDKACTCS TIpoliece co3aanus daiinos «affy u «dicy,
0 KOTOPBIX pedb MOUJET HUKE.

2. PazpaboTka cucrembl npoBepku opdorpa¢uu TYBUHCKOTO
si3bika HA ocHoBe Hunspell

Hunspell — 3To cBoOOHAS TporpaMma i IPpoBEpKH opdorpa-
¢bun, KOTOpHIi OOJBINE TPeTHA3HAYCH IS SI3BIKOB arTIIOTHHATHBHON
ctpyktypsl. Hunspell ucnons3yercs opucubim nakerom LibreOffice,
HEKOTOpeIMH Opay3epamu, Takumu kak Mozilla Firefox n Google
Chrome. Takxe ero MOXHO peann3oBaTh KaKk OTJENIbHYIO IPOrpam-
My 10 ipoBepke opdorpaduu. BozMOKHOCTH TPUMEHEHUS TaKOH CH-
CTeMBI OUeHb MHPOKH. OIHAKO, HAIO0 IOHUMATh, YTO 3TO MIPOTpaMMa
nmpeaHasHaueHa Juis onpeesieHus: opdorpapuueckux OmmooK, T. €.
MYHKTYallMOHHBIE, CHHTAKCHYECKHE WA CTUIINCTHIECKHE OIINOKHU €10
HE yCTaHaBIMBAIOTCSI.

2.1. Ctpykrypa Hunspell 1151 TYBUHCKOTO0 SI3bIKA

Hunspell cocrout u3 nByx ¢aiinos. [lepssiii ¢aitn — 310 cioBapb
(«dicy»), conepxaruii Bce coBa (OCHOBBI CIIOB, T.€. IEMMBbI), BTOPOH
(hatin — ato (aiin apdukrcon («aff»), KOTOpLIN ompenensieT 3HAYCHUS
CreIMaIbHBIX METOK ((pyiaroB) B ciioBape (110 CYTH, 3TO MOJIEIh CUCTE-

L Odurmansusiii mopran Pecry6smku Toia. ['maBHas ctpanmuiia [ DIeKTpoH-
HBIIA pecypc] // Odunmansaeri mopran Pecryommku Teisa. URL: https://rtyva.
ru (mata obpamenus: 29.09.2023).

2 Caiir razers! «IbiH» [DnekTpoHHbIH Kopiyc] // OOLIECTBEHHO-TTOTUTH-
yeckast razera «lllem». URL: https://shyn.ru (nata odpamenus: 29.09.2023).

3 TumupxanoB T., Jliooumos U., CrnoBecuuk A., I'ybano A. Hunspell
(Omucanne Hunspell) [Dnexrponnsiii pecype] // Mozilla Poccusi. URL: https://
mozilla-russia.org/projects/dictionary/hunspell.html ~ (mata  oOpamenus:
29.09.2023).
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MBI CJIOBOM3MEHEHUS, HOPMOOOPa30BaHHUsI, BKIIOYasi HEKOTOPYIO YacTh
CJIOBOOOPA30BATEILHON CUCTEMBI SI3bIKA).

Daiin «dicy» MBI CO3/1a€M Ha OCHOBE €I1I€ He U3JaHHOT0 opdorpadu-
YECKOTO CIOBAPs TyBUHCKOTO s13bIKa (34 THIC. CIIOB), TOATOTOBICHHOTO
cektopoM cioBapeid u si3piko3Hanuss TUTTIN B 2022 rony. Tyna xe
MBI IJTAHUPYeM JT00aBUTh CITMCOK COOCTBEHHBIX UMEH 1 (paMumnii (Ty-
BHUHCKHX, PYCCKHUX U JIp.), CIIUCOK ToroHNMOB TyBbI, Poccun, crimcok
CTpaH, TOPOAOB, BAJIIOT, CIOBAPb HHTEPHALIMOHATU3MOB T.I1., YTOOBI 0X-
BaTHTh KaK MOKHO OOJIBIIIE CIIOB, UCTIOIB3yEMBIX B TYBUHCKOM SI3bIKE.

1 la/C1l
2 laa/N1Y1
3 |aaramnaap/V1 [Verb]
4 laarap/V2 [Verb]
5 laamam/A1N1
6 |aamama/A1N1
7 laamamHaap/V1 [Verb]
8 |laamaH/N2 [Noun]
9 |aamaHHaap/V1 [Verb]
10 |aamap/V2 [Verb]
11 laamur/N2 [Noun]
2 |aanpBmKeH /N2 [Noun]
13 |aaxox/A1N2
14 |aaxer/N1 [Noun]
15 laaxeuiaap/V1 [Verb]
16 |aaxsulaamkeH/N2 [Noun]
17 |aaxewiaii/N2 [Noun]
18 laaxei-uyaH/N2 [Noun]
19 |laaszaap/V1 [Verb]
20 |aasaamkeH/N2 [Noun]
21 |aasaxuel/N1 [Noun]
22 l|aasarnai/A1IN2
23 |aaszaTrnasaxk/N2 [Noun]
24 |aam/N2 [Noun]

Puc. 1. ®aiin «dic» TyBHHCKOTO SI3bIKA

Boobmie nepes Tem, Kak MpUCTYNaTh K POPMUPOBAHUIO COJIEPIKa-
Hus (arina «affy, mydiie cpazy cocTaBUTh OTHBIN CITUCOK CIIOB, KOTO-
PBIN TOCTYKUT OCHOBOH JUtst cozfanus (aiina «dic». B GomnbIeii cre-
MIEHH 3TO KACACTCS CYIIECTBUTENBHBIX, TOTOMY YTO OOBIYHO B CITUCOK
cioB oporpaduueckoro cioBaps J00aBISIETCS CIUCOK MMEHOBAHHBIX
CYIIHOCTEH. A CIHCOK APYTUX 4YacTedl peun (MECTOMMEHUH, Mpuia-
raTelibHbIX, HAPEUnid, TI1arojioB M CIYXEOHBIX CJIIOB) OOBIYHO TIOJTHO
npescTaBieH B opdorpaduyeckomM WM ABYSA3BIUHBIX CIOBapsAX. ITO
HEOOXOIMMO JIsl TOTO, YTOOBI Ha CTAPTE MMETh BCE BO3MOKHBIE BapH-
AHTBI CKJIOHCHUSI, MHAYE TIPUIETCS J00ABIISTh apaJuTrMbl CKJIOHCHUS
BHOBB JI00aBJICHHBIX CJIOB.
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W3 manHOTrO Cnuicka HEOOXOIMMO YAAlUTh CIOBA, MPOU3BOIHBIE
OT JIPYTHX YacTel peuu, ¢ MOMOIIIbI0 ah(PUKCOB, KOTOPBIE MOTYT OBITh
MIPUMEHEHBI KO BCEM WICHAM YacTH PEYH, a TAKKE 3aJI0TOBBIC (hOPMBI
y TJ1aroJioB U T.1. Hanpumep, B TYBUHCKOM SI3BIKE CIIOBOOOPA30BaTEIh-
HbIl ad UK -1612, 00pa3yIONIMN OTHOCUTENBHOE MTPHIIAraTebHOE OT
CYIIECTBUTEIHHOTO, MOXKET MPUCOCAMHATHCS K KaXKIOMY CYIIECTBH-
TeJIbHOMY. A B opdorpadudeckoM ciIoBape TYBUHCKOTO SI3bIKA TIPe/l-
CTaBJICHO OTPAaHMYCHHOE KOJIMYECTBO OTHOCUTEIBHBIX MPUIIaraTeib-
HBIX, I03TOMY 3TOT U JpyTUe aHATOTHYHbIEe ah(HUKCHI TydIIe BBIHECTH
B (haiin «afb.

Cam (aiin «afth TyBHHCKOTO S3bIKa UMEET CIEeTYIOIMA BUI (CM.
Puc. 2). Xopoiiee oObsicHeHHEe CTPYKTYpHI 3TOTO (aiiina uMeercs B
omucannu Kk Hunspell'. B HacTosiiiee BpeMsi pacucaHbl MapaaurMbl
CKJIOHEHHMS JUIsI MECTOMMEHHI, UMEH CYIIEeCTBUTEIbHOTO, YUCIIH-
TEJILHOTO, Be/ieTcst paboTa Hax GOPMUPOBAHUEM MApaUTMbl Taroja
U TIpuIaratenbHoro. Takum oOpa3oM, U3 M3MEHSEMBIX YacTed pedn
OCTaJIMCh CITy)KeOHbIE UMEHA.

SET UTF-8
TRY aBBrOe&X3MiKIMHHOSNPCTYY)XUYMIEEE30AABBIIELX3UAKIMHHOONPCTY Y OX[UIIILHb3I0S

FLAG long
WORDCHARS -

SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1
SFX N1

236

0. +Sg+Nom

HeH [awifl]  +Sg+Gen

HMH [em3] +Sg+Gen

HyH [&oyb] +Sg+Gen

HYH [ey] +Sg+Gen

HEl [abia] +Sg+Acc

HM [ens] +Sg+Acc

Hy [&oyw] +Sg+Acc

HY [ey] +Sg+Acc

ra [a&oywlos] +Sg+Dat
re [emey3] +Sg+Dat

na [a&oywmos] +Sg+Loc
ne [emeys] +Sg+Loc

naH [aéoymmosa] +Sg+Abl
neH [emeya] +Sg+Abl
xe [aeémoenyysps] +Sg+Latl
neBa [abig] +Sg+Lat2
mBe [em3] +Sg+Lat2
nysa [&oywo] +Sg+Lat2
nyse [ey] +Sg+Lat2
Jap [a&oymmosi] +P1l+Nom
Jep [emeys] +P1l+Nom

C0O000000000000000O0O0O0OO0O0O0O0OK

SFX N1 JlapHeIH [a&oysliod] +Pl+Gen
SFX N1 JiepHuH [emey3] +Pl+Gen
SFX N1 0 jlapH [a&oywuosi] +P1+Acc

Puc. 2. Hauauno ¢aiina «afth 1y TyBUHCKOTO sI3bIKa

! TumupxanoB T., Jlrobumor U., Ciosecuuk A., I'ybanos A. Hunspell
(Omucanne Hunspell) [Dnexrponnsiii pecype] // Mozilla Poccusi. URL: https://
mozilla-russia.org/projects/dictionary/hunspell.html ~ (mata  oOpamenus:
29.09.2023).
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Jns coznanus ¢aiina «aff» B mepByto ouepeip Hy*KHO UMETh CITU-
COK JIEMM I10 MPHUHIIUITY O0paTHOTO CIOBapsl, MOCKOIBKY BHIOOD ad-
(DUKCOB 3aBHCUT OT KOHEYHBIX OYKB OCHOBBI. DTy OIEPAIIUI0 MOYKHO
ocyliecTBUTh B cepBuce https://tyvalab.ru/sorting/, crienuaibHO cO3-
JIAHHOTO JIJIsl pa3pabO0TKK CUCTEMbI MIPOBEPKH MPABONUCAHHS TYBUH-
CKOTO SI3BIKA.

a
aa

manbaa
Xombaa
capbaa
KOZIaH-TaBaa
JaBaa
aCKbIp-yapaa
oBaa

1moBaa
spec-IIoBaa
yBaa

Jaraa

caraa

Jaraa

maraa
caxraa
Tanraa
Goraa
TOLyT-oraa
XalIpIbIH-/I0raa
Horaa
Mapraa
TyTaa
amzbIraa

Puc. 3. Crincok cl1oB 1O IPUHIAITY 00OPAaTHOTO CIIOBApS

Takum 00pa3om, MBI 371€Ch IPEACTABIIN HEKOTOPHIE BayKHBIE MO-
MEHTHBI Jisi co3nianusi ocHoBbl Hunspell — daiinos «aff» u «dic». Ha
OCHOBE CIIMSIHUS TAHHBIX (DaiiJIOB MBI TAK)KE MOYKEM TOJTYYUTh HAaH00-
JIee TOJTHBIH CIIOBaph CJI0BO(OPM TYBUHCKOTO SI3bIKa, KOTOPBI MOKHO
MHTETPUPOBATH B TIPOTPaMMbl paclio3HaBaHUS TEKCTOB, HAIPUMEP, B
ABBYY FineReader, u B paznuuHble TEKCTOBbIE PElIAaKTOPhI B Kaye-
CTBE CJIOBApPS MOICPKKHA TYBUHCKOT'O SI3BIKA.

2.2. CepBHUC NpOBEePKH NMPABOMUCAHUS TYBUHCKOIO SI3bIKA
Ha ocHoBe Hunspell

B nanHOM paszerne Mbl pacCMOTPHUM CO3JaHHE OHJIANH cepBHCA
(caitra)' nist npoBepku opdorpaduu TyBUHCKOTO S3bIKA.

! CepBrCc MpOBEPKH MPABOMMCAHHS TYBUHCKOTO SI3bIKA [DIICKTPOHHBIH
pecypc] // Caiit TyvaLab.ru (TUT'TIN). URL: https://tyvalab.ru/spelling [nata
obpamenns: 04.10.2023].
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IIpouecc B3auMoIeliCTBHS HHTEPHET-TOJIB30BATEIS U CaliTa OCHO-
BaH Ha MOCTOSHHON 00palboTKe 3ampocoB Ha CTOPOHE cepBepa U BbI-
Jlaue pe3yJbTaToOB Ha CTOPOHE MOJb30BaTesl. A 4TOOBI 0OECIIeUuTh
WHTEPAKTUBHOCTh U AMHAMUYHOCTb CEPBHCA IPOBEPKH IPABOIUCAHUS,
TO OBLIO PEIIEHO B APXUTEKTYPE UCTIONB30BaTh CIICIUAILHBIN MIA0I0H
(marrepn) nox HazBanneM MVC Ha si3pike nporpamMupoBanust PHP.

CepBic NPOBEPKY NPABONNCAHMA TYBUHCKOTO A3biKa tyvalab.ru Mposepurs Texcr

BEEAUTE TEKCT Ha TYBUHCKOM R3bikE

MposepyTs

Puc. 4. 'maBHas cTpanuia Bed-caiita

Model-View-Controller (MVC, «Monenb-IIpencrasienmne-Kon-
Tposiepy, «Monenb-Bua-KonTtposiep») — cxema paszieneHnus JaHHbIX
MIPUIIOKEHHUS U YIIPABIISAIONICH JIOTUKH HA TPU OTACIBHBIX KOMITOHEHTA:
MOJIeJIb, IPEJICTABICHNE U KOHTPOJUIEP — TAKUM 00pa3oM, YTO MOJIM-
(UKaIMs KaKI0ro KOMIIOHEHTa MOYKET OCYIIECTBIISATHCS HE3aBHCHUMO.

* Moaeas (Model) mpeocTaBinsieT JaHHbBIE ¥ pearupyeT Ha KOMaH-
JIbl KOHTPOJUIEPA, U3MEHSS CBOE COCTOSIHUE.

* [Ipeacrasienue (View) oTBevyaeTt 3a OTOOpaKCHHE JTAHHBIX MO-
JIeJTH MOJIb30BATEIII0, pearupys Ha N3MEHEHUsS MOJENH.

* KonrpoJuiep (Controller) uarepnperupyer aeiicTBUs MOIb30Ba-
TeJIsl, ONOBEIast MOZEIb O HEOOXOJUMOCTH U3MEHEHUIT' .

! Poraues C. O606ménnsiii Model-View-Controller [DnekTpoHHBIH pe-
cypce] // RSDN — caiiT, HOCBsILIEHHBIH pa3paboTke MPOrpaMMHOro odecrie-
gerns, 23.03.2007 r. URL: http://rsdn.org/article/patterns/generic-mve.xml
[mata obpamenus: 04.10.2023].
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v SPELLING
> .cache
> .config
> local
~ app
Vv controllers
AjaxController.php
AppController.php
MainController.php
SpellerController.php
~ models
AppModel.php
Main.php
V views
> layouts
> Main
> Speller
> config
> public

> tmp

Puc. 5. Crpykrypa BeO-caiira o npunuuny MVC

[Tpu pa3paboTke cepBUCa, BTOPBIM pEIIEHHWEM OBUIO MPUHSATO
MOJIKITIOYEeHNE cTOpoHHEH ToToBoi Hunspell-PHP-6ubnmoreku ¢ nm-
[EH3UEH OTKPBITOTO M CBOOOJHOTO MPOrpaMMHOI0 OO0ecreYeHus B
github.com'. Takast 6uOIMOTEKA TPEACTABIACT COOOH 000JIOUKY ISt
npoBepku opdorpadun Hunspell. Ha nepBbix mopax Hai BeIOOpP mal
Ha OTKPBITHIN penio3uropuii @mekras/php-speller ot nporpammucra
Muxaunna KpacunsHrkoBa n3 MOCKOBCKOH 00acTu.

[Tpuniun padot:

1) CriepBa pa3merniaeM Ha cepBepe roToBblil «afth u «dic» daitnei,
yT00b! Hunspell-6ubnroTeka cMoria cpaBHUTH BBEIEHHBIC TIOTTH30Ba-
TEJIEM CIIOBaA.

2) Ha rmaBHoii cTpanutie (View) moibp30BaTeNb 100aBIsAET WU
BcTaBisieT cBoil TekcT. [locie naxkarus wepe3 HTTP meronq POST
JaHHBII TEKCT OTIPAaBIseTCs HAa CTpaHUIly BbiBoAa tyvalab.ru/spelling
/speller.

' PHP spell check library [Dnextponnsiii pecype] // GitHub.com, 14
anpens 2023 r. URL: https://github.com/mekras/php-speller [nara obpamenms:
04.10.2023].
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3) Ho mepex Tem Kak BBIBECTH BBEAEHHBIN TEKCT HAa CTpAHUIIE
nosik3oBarento, To B Kontpomnepe (Controller) 3ToT TeKCT cpaBHHU-
BaeTcs ¢ «dicy-cIoBapeM ¢ MOMOIIBIO COOTBETCTBYIOIIUX O0BEKTOB
StringSource() u Hunspell() u3 Hunspell-6ubimotekw.

4) 3atem nosryueHHbId 13 Hunspell-OnOnroTekn Maccus ¢ omumo-
KaM¥ Yepe3 IUKJ PUBOJNM K BHIy «3HauCHHE|3HAUCHUE|3HAUCHHE,
4yT00BI Yepe3 QyHkIuio preg_replace() mpou3BecTH 3aMeHy TEKCTa CO
cnenuagbHbIM html-Terom u css-kmaccom.

5) Ecnu TekcT He Oyner cojepxarh OMMO0K, TO MAaCCHB C OIINO-
KaMH OyJIET ITyCThIM.

SpellerController.php X

->setMeta( " Nposej

verify_text($_POST["t

if( lempty($issues)

rray_replace_implode = implode(’|", $

1t = preg_replace( "#(" . Sarray

Puc. 6. Ucxonnsrnii kox kiacca SpellerController() ams o6paboTku TekcTa
c omnOkamu nyHKTa 3 1 4

6) Jlayee TEKCT BBIBOAMTCS Ha CTPAHUIIE ¢ COOTBETCTBYIOMIEH ht-
ml-pa3MeTKO.
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if( lempty($i

al.

ary btn-sm mb-1"><?-$v2:

Puc. 7. Ucxonnsrii kox html-cTpaHuIIE! BEIBOIA TEKCTA C OIIHOKAMH

3akjaoueHue

Taxum 06pa3oM, B JaHHOW CTaThe MBI ONHUCAJIN MpOLECC pa3pa-
0O0TKHU crcTeMBbI IPOBEPKH ophorpaduu TYBUHCKOTO SI3bIKa HA OCHOBE
Hunspell, koTopsiii HaxoauTCs B mpoiiecce pa3paboTKH.

3HaueHUe CUCTEMBI MPOBEPKU opdorpaduu TpyAHO MEPEOLIECHUTD:
MIPOTPaMMBbI PACIIO3HABAHUS OIIMOOK U OTIEYATOK IIOMOTAIOT HE TOJIBKO
MOJTyYUTh IPaMOTHBIN TEKCT, HO U €)KETHEBHO YUYUT HOCUTENEH SI3bIKa
MIpaBUJIaM MPABONHCAHMS, BEJIb KOTJAa HaM IPEIaraioT MpaBUIbHbIC
BapUaHThl HAITUCAHUS CJIOB, MBI PAHO WJIM MO3HO MOKEM HX 3aIlOM-
HUTh. 11 y HOocuTenel B 11eJIOM MOBBIIAETCS YPOBEHb IPaMOTHOCTH
Wb Oy1aroaps HATMYUIO CUCTEM IPOBEPKH MPABOIHCAHHUS.

B nepcnektuBe HEeoOXoauMO pa3paboTaTh KOMOMHHUPOBAHHYIO
CHUCTEMY NPOBEPKH MPaBOMHCAHUS TYBUHCKOTO sI3bIKa Ha OCHOBE
kopmyca TekctoB 1 Hunspell, o0beanauB ycmus pazpaboT4uKoOB U
JMHTBUCTOB.
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MOP®OJIOTMYECKHI AHAJIU3 JIJ151 CBOPA
TEKCTOBBIX JAHHBIX B HAIIMOHAJIBHOM KOPITYCE
KBbIPTBI3CKOI'O A3BIKA

T. C. Caovixoé', T. Typamanu?, A. b. Typoybaesa’
! Buwikexcruii 20cydapcmeennulil ynugepcumen,
buwxex, Keipevizcman
2Cumu Bank, Buwxex, Koipavizcman
SKI'TY um. U. Paszsakoea, Buwukex, Koipeviscman
tash sadykov(@mail.ru, timur.turat@gmail.com,
aida.baktybekovnal212@gmail.com
B a10i1 cTarbe MBI paccMOTpUM COOp TEKCTOBBIX IaHHBIX C MOMOIIBI0 MOP(O-
JIOTUH U CUHTAKCHCa KbIPI'bI3CKOI'O S3bIKA. MOp(i)OJ'IOFI/Iﬂ sA3bIKa U3y4acT B3aUMO-
NEWCTBHE ¢ TPAMMATHIECKON CTPYKTYPHI CIIOB ¢ X (DYHKIHEH B MPEIOKESHUH.

Kak 1 B IpyrHx A3bIKax, B KBIPIBI3CKOM S3bIKE CYIIECTBYEeT MOP(hEMbI, TpaMMaTH-
YECKHE KaTeropuu U CHHTAKTHYECKUE OTHOIICHUS MEX/1y CIOBAMHU.

KarwueBble cioBa: Kbprei3ckuii si3bIK, 00pab0TKa €CTECTBEHHOTO SI3bIKA,
MAIIIMHHBIN TIEPEBO/JI, aBTOMATUYCCKHUI aHAJIN3 TEKCTa, HA0Op JIaHHBIX (J1aTacer).

MORPHOLOGICAL ANALYSIS FOR COLLECTING TEXT
DATA IN THE NATIONAL CORPORA OF THE KYRGYZ
LANGUAGE

Sadykov T. S.', Turatali T.?, Turdubaeva A. B.
!Bishkek State University, Bishkek, Kyrgyzstan
2City Bank, Bishkek, Kyrgyzstan
SKyrgyz State Technical University named after I.Razzakov
Bishkek, Kyrgyzstan
tash sadykov(@mail.ru, timur.turat@gmail.com,
aida.baktybekovnal212@gmail.com

In this article, we will look at collecting text data using the morphology and
syntax of the Kyrgyz language. Morphology of language studies the interaction of
the grammatical structure of words with their function in a sentence. Like other

languages, the Kyrgyz language has morphemes, grammatical categories, and
syntactic relationships between words.

Keywords: Kyrgyz language, natural language processing, machine
translation, automatic text analysis, dataset.

KbIpreI3ckuil S3bIK SBISETCS arTJIIOTHHATUBHBIM S3BIKOM, B KOTO-
poM cioBa o0Opasyercst myTeM 100aBIeHHs IEPUBALMOHHBIX U PEs-
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IIUHHBIX MOp(eM K KOPHIO M OCHOBY CJIOBa. Tak, Halmpumep, CI0BO
moo (ropa) MOKeT OBITh H3MEHEHO B 3aBHCUMOCTHU OT IPAMMaTHYECKON
hopwmel. [lobaBneHue Mopdemsl -HyH (hopMHUPYET HOPMY POJTUTEITHHO-
TO Tajie’xa MmooHyH, a IpUcoeAnHeHnEe MOp(heMbl -0 00pasyeT hopmy
JIaTeJIbHOTO TMaeKa mMo02o.

OC00EHHOCTD KBIPTBI3CKOTO SI3bIKA COCTOUTH B TOM, UTO JUISI HETO
XapakTepeH pa3BuTas Mopdoiorudeckas cTpykrypa. B wactHocTH,
Ka)JI0€ CJIOBO B 3TOM $SI3bIKE MOYKET UMETh MHOXECTBO (hOpM, KOTO-
pBIE MEHSIOTCS B 3aBHCUMOCTH OT JISKCHYECKOTO M TPaMMaTHIeCKOTO
KOHTEKCTA MPEJIOKECHNUS, a UMEHHO, CYIIIECTBUTEIILHBIC MOTYT UMETh
pa3inuyHble (OPMBI KaTETOPUN Taiexa, MPUHAICKHOCTH U YHCIa,
a IJIaroJibl — pa3IMyHbIe 3aJ0rOBbIC, BpEMEHHbIE U MOJANIbHBIE (QOp-
MBI. B 9TOM pakypce KbIPTBI3CKHI S3BIK XapaKTEPH3yeTCs MIECTHIO
nasie)kaMu, TaKUMHU, KaK OCHOBHOM (aT00Y KOHIOMO), POJUTEIbHBIN
(MUK J)KOHIOMO ), TaTEeNbHBIN (OaphlIlll KOHIOMO ), BAHUTEIbHBIHN (Ta-
OBIII JKOHAOMO), MECTHBIN (PKATHIII KOH/IOMO) U MCXOIHBIN (UBITHIII
XKOHJIOMO) najiexka. Kaxkapiil majgex umeer cBO0 QYHKIIMIO B TIPEIIO-
eHuu. Harmpumep, B KBIPTBI3CKOM IMOJUIEKAIIEe H CKa3yeMoe MOTYT
MMEET pa3Hble MaJeKH B 3aBHCUMOCTH OT KOHTeKcTa. Kpome Toro, B
rJIarojiax MPUCYTCTBYIOT IPaMMaTHYECKHUE KaTerOpUU Poja, YHcia,
BpEMEHH, HaKJIOHEHHE U 3ajora. Hampumep, riarossl B KbIPTbI3CKOM
o0pa3zyer Tpu BpeMeHHbIe (POpMBI: POPM MPOIIEIIIET0, HACTOSIIETO U
Oyaymero BpemMeHn. CHHTaKCHYECKHE OTHOLICHUSI MEKIY CIIOBAMHU B
KBIPTBI3CKOM $I3bIKE TAK)KE MOTYT OBITh BBIPaXKEHBI Pa3HBIMHU CIIOCO0A-
Mu. Harmpumep, MOpsIOK CIIOB B KBIPTBI3CKOM SI3bIKE IOCTATOYHO (PHK-
CHPOBaH, 2 I3MEHEHHE €TI0 MOYKET MEHATh CHHTAKCHIECKYIO (DYHKIIUIO
CJIOB B TIPE/JIOKEHUH.

Yro xacaercsi cOopa JaHHBIX, KOTOPBIH PEICTABISET BaXKHBIM 3Ta-
MIOM JUIS peasiu3alliy JII00OT0 UCCIIEeIOBAaHNUS B 00JIACTH MepepadoTKH
TEKCTOB Ha €CTECTBEHHOM S3bIKE, CHCTEMaX MAalIMHHOTO MepeBoia 1
HCKYCCTBEHHOTO MHTeNeKTa. [Ipr 3TOM OTHUM U3 CaMbIX MOMYJISIPHBIX
METOJI0B cOOpa JaHHBIX SBISETCS alrOpUTMU3aNUs MOpdosornye-
CKHX IPOIIECCOB, YUYACTBYIOIIUX B CKIIOHEHHH UMEHHBIX U B CHPSIKE-
HHH TJIarojbHbIX YacTed peun. CKIOHEHUE — 3TO MPOLIECC U3MEHEHUS
MMEHHBIX CJIOB B ClTy4ae, KOrJa K HUM IPUCOEIUHIIOTCS OKOHYaHUS
najiexa, yncia, NpeHauIeHOCTH U nuna. CrpshkeHue — 3To Mpolecce
M3MEHEHUS TJIarojbHBIX CIIOB B TOM Cly4ae, KOTAa K HUM IPHCOCTH-
HSIOTCS OKOHYAHUSI HAKIIOHEHUS], BpEMEHH, 3aJ10Ta U JIMLA.

Takum 00pa3om, yueT Kak CKIIOHEHHsSI IMEHHBIX YacTel pedH, TaKk
Y CIIPSDKEHUSI TIIarOJIbHBIX YaCTEH PEeUH SBISETCS BXKHBIM TAIIOM ITPH
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ITOCTPOSHUH CUCTEM MOP(OTIOTHIECKOTO aHAIIA3a ECTECTBEHHOTO S3bI-
Ka C arrJtOTUHATUBHOM TUIIOJIOTHUEN, KAKOBBIM SIBIISIETCSI KbIPIbI3CKHI

SI3BIK.

JlanHbIit HA0Op JaHHBIX pa3paboTaH ¢ HENbI0 00eceYnTh Ooee
TOYHBIN aHAJIN3 TEKCTOB Ha KBIPTBI3CKOM si3bike. Kaxmas cioBodopma
B JIaTaceTe COMCPKUT HH(POPMAIIUIO O €€ MOP(OIIOTHIECKUX XapaKTe-
PHCTHKAX, TAKUX KaK 4acTh PeUH, Maaex, YUCII0, PO U T.1. U HCHOJb-
3yroTes cneayromue teru [Canbikos, 2015]:

3HT6:$Z;: tags Yactu peyu Ce3 Typrymy Parts of speech
N MMl CYHIECTBUTENILHOE | 3aT aT004 noun

ADJ UMsI IPUJIAraTeIbHOe | CHIH aT004 adjective

v [J1aroin ITHII verb

ADV Hapeune TaKTO0Y adverb

NUM UMl YUCIIUTEIIbHOE CaH aTroo4y numeral

PN MECTOMMEHHE aT atoou pronoun

CNJ COI03 Oaiinamra conjunction
POST MIpeIIoT JKAHJI004 postposition
PART pUJacTue Oenmykue particle
INTRJ MEXKIOMETHS CBIPJIBIK CO3 interjection
MOD MOJIaIBHOE CIIOBO MOJAIIIBIK CO3 modal word
IMIT MOAPAYKaTEILHOE CIIOBO | TYYpaH/IbI CO3 imitative word

KaTeroplm HMCH CYIIECTBUTECJIBbHBIX aTOOUYTYH KAaTCrOpUsiJiapbl
1. KaTeFOpI/ISI quciia, UMCroIas (bOpM CAUHCTBCHHOTO 1 MHOXC-
cTBeHHOro yncia. OHu BBIPAXXArOTCA TCITaMU CJICAYIOIINUX BUIOB!

a) enuHcTBeHHOE yncio SG -
0) mHOxectBenHoe yncio PL — JIAp: -nap -nap -tap

-Jiep -aep -Tep
-JIOp -JIOp -TOP
-JIep -11ep -Tep

2. IlpuTsxaTenbHbIN TaIex
a) 1 nuo eauHcTBeHHOTO uKcia nputshkarenbubii POSS _1SG -

[BI]m:

-bIM -UM -YM -YM
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_M;

0) 2 MU0 eTUHCTBEHHOTo uncia nputspkarenbubiii POSS 2SG -
[bI]n:

-bIH -HH -yH -YH

-H;

B) 2-€ JIMII0 €AMHCTBEHHOTO YK CIa IPUTSKATEIbHBIN ()OpMaIIbHBIN
POSS_2SGF - [bI]u[bl]3:

-bIHBI3 -UHU3 -YHY3 -YHY3

-HBI3 -HU3 -HY3 -HY3;

r) 3-e JUI0 eAMHCTBEHHOTO YKciia nputsxkatelbueiii POSS 3SG
- [e]bI[H]:

-bl - -y -Y -bIH -HH -YH -YH

-CBbl -CH -Cy -CY

-CBIH -CHH -CYH -CYH;

[TputspxaTenbHBIN Ma/1eK MHOKECTBEHHOT'O YHCIIa

a) 1-e U110 MHOKECTBEHHOT 0 uncia npursikareasHsiii POSS_1PL
- |bI]6[bI]3:

-BIOBI3 -1OU3 -yOy3 -yOy3

-Ob13 -0u3 -0y3 -0Y3;

0) llpuTskarenbHOE MECTOMMEHHE 2 JIMIA MHOXXECTBEHHOTO
yucina POSS_2PL - [bI|u[A]p:

-BIHAP -MHEP -yHAP -YHOP

-Hap -Hep -Hap -Hep;

B) 2-¢ JTUII0 MHOKECTBEHHOTO YHUCIIA MPUTHKATENHHBIN (hopMaib-
uelii POSS_2PLF - [blI|u[blI]3a1[A]p:

-bIHBI3/1ap -MHU3EP

-YHY3Jap -YHY3A6p

-HBI3/1ap -HU3EP

-Hy3/1ap -HYy371ep;

T) 3-€ TUII0 MHOKECTBEHHOT O uncia npurskaTensHeiii POSS_3PL
- [c]bI[H]:

-Bl - -y -Y

-bIH -MH -YH -YH

-CBI -CH -Cy -CY

-CBIH -CHH -CYH -CYH;

3. [Magexu

a) Umenutenbuerii magex NOM -

0) Pogutenbubiii manex GEN - [nH]|bln:

-HBIH -HUH -HYH -HYH

-JIbIH -JIMH -IIyH -TYH
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-TBIH -THH -TyH -TYH
-bIH -UH -YH -YH;
B) JlarensHuebrii mamex DAT - [I']A:
-ra -re -TO -T
-Ka -Ke- KO —Ke
-a -e- 0 -o;
r) Bunutensubiit ACC - [H][bI]:
-HBI -HU -HY -HY
-JIbI -JIN -7y -TY
-TBI -TH -TY -TY
-bl-M -y -Y;
1) Toputenbubiii LOC — J1A:
-1a -11e -40 -1e
-Ta -T€ -TO -T6;
e) IIpemoxusiii ABL - [A]An:
-JTaH -JIeH -70H -I6H
-TaH -T€H -TOH -TOH
-aH -€H -OH -0H,;
4. Kareropus uua
a) 1 nuro equacTBeHHOTO yncia 1SG - m[bl]n:
-MBIH -MHUH -MYH -MYH;
0) 2 nmuno enuHcTBeHHOTO yKcia 2SG - c[bl]H:
-CBIH -CHH -CyH -CYH;
B) ¢opmainbHbIii 2-¢ nuio equHcTBenHoro yncna 2SGF - c¢[bl]3:
-ChI3 -CHU3 -Cy3 -CY3;
r) 3 nuuo exuHcrBenHoro yuciaa 3PL [c]bI[H]:
K,
MHOkEeCTBEHHOE YHUCII0
a) 1 muro MmuoxkectBeHHOTO ynciia 1PL - 6[bl]3:
-0b13 -6m3 -0y3 -0y3;
0) 2 nuo mHOkecTBeHHOe uncio 2PL - c[bI|u[A]p:
-ChIHAP -CUHEP -CyHap -CYHOD;
B) (hopmanbHOE 2-¢ nuio MHOxecTBeHHoro uncia 2PLF - ¢[bl]
3n[A]p:
-ChI3Iap-cu3aep-cy3aap -Cy3aep;
r) 3 yiuio MHOecTBeHHOoe uncio 3PL - [¢]blI[H]:
K,
5. ITIPUJIATATEJIBHOE
a) CpasuutenbHas creriecib COMP - [bI|pAAK:
-BIpaaK -MupadK -ypaak -ypeeK
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-paak -padK -paak -peex;

6. YUCJIMTEJIHOE

a) [lopsaxoseie unciautensabic NUM_ORD - [bI|aubl:

-bIHYbI -UHYHU -YHUY -YHUY

-HYBI -HYH -HUY -HUY;

6) Cobuparensroe ynciurensuoe NUM_COLL - OO[H]:

-00 -660

-OOH -06H;

B) Cxnonenue uncnutenbHbix 1 NUM_APPRI1 — yA:

-4a -4ye -40 -4e;

r) Cxnonenue unciaurensHbix 2 NUM_APPR2 — 1Aii:

-nai -ne -aou -nei

-Tal -TeH -Tou -Tol;

1) Cknonenne unciautenbHbix 3 NUM_APPR3 — JIArAm:

-JlaraH -JIeTeH -J0T0H -JI0ToH

-TaraH -TereH -TOrOH -TOI'eH.

I'JIATOJI

7. Kareropus 3amora

a) Ocuosnoti 3asor ACT - J

0) CpemnneBo3BpatHbiii PASS - [bl]||u:

-bUI -WJI -yJ1 -YJI

-1,

-bIH -UH -yH -YH

=11,

B) Ctpanarensubiii REFL - [bl]n:

-bIH -UH -YH -YH

-I1,

r) Kocsenno-Bo3sparHoe 1 CAUS_1 — I1blp:

-IbIp -UP -Iyp -IYP

-TBIp -THP -TYyP -TYP

1) Kocsenno-o3sparnoe 2 CAUS 2 -7

-T

¢) Bzanmuo-BozBpatHoe RECP - [bl]|um:

-BIII -1l -YHI -YIII

-111;

8. Haknonenwue rinarosna

a) M3bpasurensHoe:1-e nuno eauncrsenHoro yucia HOR_SG -
[A]iibln:

-alibIH -€MHH -0iyH -0iyH

-IbIH -WMH -yH -HYH;
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0) UsbsaBurensnoe: 1 nuno mMuHoxxkectBeHuoro yucia HOR_PL -
[A]|i]abl[xk]:

-aJIBIK -€JIMK -OJIyK -OJIyK

-MNBIK -WIHK -MITYK -AITYK;

-aJIbl -€JI1 -0J1y -1y

ANl -WK -ty -y

B) IloBenurenbHoe: 2 nuno eauHcTBenHoro umcia IMP_SG —
I'bln:

-T'bIH -TUH -TYH -TYH

-KBIH -KUH -KYH -KYH;

r) [loBenurenbHOE: BTOpPOE JIULIO MHOXKECTBEeHHOTO uncia IMP_
PL - I'blnA:

-TblIa -T'UJIA -TyJa -r'yjia

-KblJla -KWJa -KyJia -KyJa;

1) M3bsiBUTENBHOE: 2-€ MO €TMHCTBEHHOTO Yncia (hopMaibHbBII
IMP_SGF - [blI|ublI3:

-bIOBI3 -1OU3 -yOy3 -y0y3

-0b13 -6m3 -0y3 -0y3;

e) [loBenurensHOE: 2-€ U0 MHOKECTBEHHOT'O UM CIa (popMalIbHBIH
IMP_PLF - [bI|ubI3gAp:

-bIHBI3/Iap-UHU3ACP-YHY3Aap-YHY31ep

-HbI3/1ap -HU3JEP -Hy3Aap -HY316D;

¢) IlosenutensHoe: 3-e nuuo exmHcrBeHHoro uuciaa JUS_SG —
cbln:

-CbIH -CHH -CyH -CYH;

x) [loBenurenbHoe: 3-¢ nuio MHoxkecTBeHHOTO uncn JUS PL -
[blum]cbln:

-BIICHIH -ULICUH -YIICYH -YLICYH

-CBIH -CHH -CyH -CYH;

3) PREC_1 — 4bI:

-Upl -4{ -4y -4Y;

9. BpemeHa rnaroiaon

a) Hactosamee PRES - [A||ii]:

-a-€-0-0

_ﬁ’

0) [pomemmee onpenenennoe PST_DEF — JIbl:

~JIbl -11 -1y -1y

-Tbl -TH -TY -TY;

B) [Ipomeamee neonpeneneHoe PST _INDF - I'A[u]:

-TaH -I'eH -TOH -TeH
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-KaH -KeH -KOH -K6H;
-ra -Te -ro -re

-Ka -K€ -KO -Ke;

r) [Ipomeniee PST_EVID - [bl]n[Tblp]:
-BINTBIP -UITUP -YOTYP -YOTYP

-IITBIP -IITUD -TITYp -TITYD;

-bIIl -MII -yTI -YII

_H;

1) lpomenmee PST ITER —uy:

-dy -4y,

e) bynymee onpenenennoe FUT_DEF - A||ii:
-a-€ -0 -0

_I/I;

&) bynymee neonpenenennoe FUT_INDF - [A]p

-ap -¢p -0p -6p

-p;

k) bynymee neonpenenennoe orpunarensaoe FUT _INDF_NEG
- BAc

-0Oac -6ec -0oc -0ec

-Tac -1ec -1oc -1ec;

10. ITpuuacTtus

a) Hacrosmiee PCP_PR - [YY]aY

-yyqy -Yydy

-dy -4y,

0) Ilpowenmero Bpemenu PCP_PS - 'An

-TaH -TeH -TOH -TeH

-KaH -KeH -KOH -KOH;

B) bynymee PCP_FUT_DEF - [A]p

-ap -¢p -op -6p

-p;

r) bynymee orpuniarensioe PCP_FUT _NEG - BAc

-Oac -6ec -0oc -0ec

-T1ac -Tec -1oc -1ec;

11. Hapeuns

a) ADVV_ACC - [bl]m:

-BIIT -HII -yTI -1

-11;

6) ADVV_CONT - Aljii:

-a-€ -0 -0

_ﬁ’
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B) ADVV_INT - TI'Anbl:

-TaHbl -T€HH -TOHY -TOHY

-KaHbI -KEHH -KOHY -KOHY;

r) Hapeunoe (orpunatensuas ¢opma) ADVV_NEG — I'bluA:

-IblYa -TUYE -T'y4a -Iy4e

-KblYa -KH4e -Ky4a -Ky4e;

n) Hapeunoe (mocnemoBatensHoe 3Hadenne) ADVV_SUC -
I'blyA:

-TbIYa -THYE -TY4a -TY4e

-KblYa -KHYe -Ky4a -Kyue;

e) Hapeunoe (orpannuunsatonmit) ADVV_ SUC — I'AHYA:

-raHya -reH4e -TOHYO -TOHYO

-KaH4a -KeH4Ye -KOHYO -KOHYe.

12. OTrnarosibHbIe CyIIECTBUTEIbHBIC

a) Mudpunutusl INF_1 - OO:

-00 -00;

0) Uapuantue2 INF 2 -VYV:

Yy -YYs

B) Uudunanutus3 INF_3 - [bI|ur:

-BIIII -WII -YHI -YII

-111;

r) Unpunnrus4 INF_4 — mAT:

-MakK -M€K -MOK -MOK

-Mar -Mer -MoT -MeT;

1) UadunutusS INF_5 — I'bl:

-TBl -TH -TY -TY

-KbI -KH -KY -KY;

13.MopanbHast popma

a) Ycnoubiii COND — cA:

-ca -ce -Co -Ce;

0) XKenarenbusbiii (Hamepenne) DESIDE - mAk[ubl]:

-MaK4bI-MEKYH-MOKUY-MOKUY

-MakK -M€K -MOK -MOK;

B) Kenatenpupiiil OPT - IBI+POSS kener||keaau:

-TBI -TH -TY -TY

-KbI -KH -KY -KY;

r) Kenarenpupiii2 OPT - I'Aii 351e+PERS:

-rai -Tey -rou -rex

-Kail -Ke¥ -KoM -Keif;

1) [Ilpemonutus PREM - BAT'Aii asie+PERS:
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-Oaraii -Oereii-0oroii -0erei
-TTaram-Trerel-1oroun-1nerei;

AKTyaJqbHOCTh TEMBI B TOM, YTO MOP(OIOTUIECKUN aHAIN3 S3bI-
Ka WIpaeT BaXXHYI pOJIb B 00pabOTKE €CTECTBEHHOI'O S3bIKa B Ma-
MIMHHOM 00ydeHnH. Hampumep, OH MOKET OBITh WMCIONB30BaH IS
aBTOMAaTHYECKOro pa3dopa MpeasIoKeHUH Ha YacTH peud M OIpere-
JICHUSI UX TPaMMATUYECKUX XapaKTEePUCTUK. DTO MOXKET OBITH IIO-
JIE3HO TP CO3AaHUM MPOTPAMM JJIsl MAIIMHHOTO TEPEeBO/Ia WU JUIS
aBTOMAaTHYeCKOro aHayim3a Tekcta. Kpome TOro, MoOXeT MOMOYb
YIIyYIINTh Ka4eCTBO MOMCKOBBIX CHCTEM, TIOMOTasi B ONPEIEICHUH
CMBICIIa 3aIipoca mosb3oBartens. Hanpumep, eciu moib30BaTelNb UINET
«kHUTH TIpo KBIPTHI3CTaH», MOUCK MOXKET HCIIOJIB30BaTh 3HAHUE O
TOM, YTO «KHHUTH» — 3TO CYIIECTBUTEIILHOE BO MHOKECTBEHHOM YHCIIE
1 «1po KeIpreizcran» — 3T0 IpeaoroBas rpyImna, 4To0bl MPeI0KUTh
Oosiee TOUHBIC pe3yNbTAaThl. B IemoM, MMeeT MMPOKHH MOTEHIHAI
TSl ICTIOJIb30BaHMsI B 00pab0TKe eCTeCTBEHHOTO s3bika. Hamn qaracer
MOYeT OBITh MCTIOIB30BaH /ISl CO3JaHMsI 00JIee TOUHBIX CHCTEM pac-
NIO3HABaHMS PEYM, TaK KaKk OH B JaJbHeHieM OyAeT omnpeaensiTh
MPaBWIBHYIO ()OPMY CIIOBA B KOHTEKCTE TPEIIOKEHHUSL.

CoOpanHbIii HaMu JlaTaceT B OTKpbITOM joctyre Ha GitHub. On
pasjielieH Ha TeCTOBYIO U TPEHUPOBOYHYIO BBIOOPKH ISl OOyUCHHS
M TIPOBEPKH MOJIENIM MAIIMHHOTO OOyYeHHWs. DTO BaKHBIA IIar B
pa3paboTKe MOJICITH, TaK KaK OH IT03BOJISICT OLICHHUTH €€ 3 (HEeKTUBHOCTD
Ha HOBBIX JaHHBIX, KOTOPBIE MOJIENb PaHee HE BHETA.

B TtectoBoii BeIOOpKE comepxkutcs 11565 cTpok naHHBIX, a B
TPEHUPOBOYHOH BBHIOOPKE COACPIKUTCS 25259 CTpOK NaHHBIX, KOTOPHIE
OBUTH ITPEJIBAPUTEIHHO 00pa0OTaHBI M IPUBE/ICHBI K OTHOMY (hopMaTy.
Mpbl TakKe TPOBEIHM aHAIU3 M OYUCTKY MAaHHBIX Ui yJIaJICHHS
BBIOPOCOB, JAyOJIMKATOB M TPOIYIICHHBIX 3HAUYeHWH. MBI Hajeemcs,
YTO Hall JaraceT OyJeT MOJIe3eH W Ul JPpyTuX HccieoBaTenei, a
TaKOKe /IS pa3pab0TYMKOB, KOTOPBIE OYIyT UCIIOIB30BATh ITH JJAHHBIC
B CBOUX MPOEKTaX.

Ccpuika Ha paracer Ha GitHub: https://github.com/Aida-eje/
kyrgyz-language-dataset-2
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This paper examines key issues encountered in syntactic annotation work
for a forthcoming Universal Dependencies (UD) corpus of Kyrgyz. It presents
an overview of the corpus creation process, including sentence sampling from
the Manas-UdS Kyrgyz corpus and manual annotation using UD guidelines. The
corpus contains over 1600 tokens across 230 sentences sampled from literary and
news domains. Four central issues in Kyrgyz UD annotation are then discussed in-
depth: copula tokenization, categorization of “small words” like n1a and kepek, null-
headed clauses (including relative clauses, and -DAGI and -NIKI constructions),
and differentiating inflection vs. derivation. For each issue, multiple analysis
options are weighed, including contrasting the approach in prior Turkic UD
treebanks. Copula analysis compares subject agreement morphology as dependent
subtokens vs independent words. The discourse and intensifier functions of na
are examined to determine optimal POS and dependency labels. Strategies for
representing implicit nominal heads in relative clauses and genitive constructions
are evaluated. Criteria for categorizing productive derivational morphology as
inflectional cases vs separate words are outlined. Throughout, examples illustrate
annotation decisions and dependency graphs. Comparisons are made to the analysis
of related phenomena in existing UD treebanks for Kazakh [Tyers & Washington
2015, Makazhanov et al. 2015], Turkish, and the small Kyrgyz UD corpus [Benli,
2023]. The work identifies ongoing challenges in representing Kyrgyz syntax
within UD, while developing an improved annotated resource. It highlights issues
where UD guidelines exhibit limitations for Turkic languages, providing analysis
to advance understanding of best practices for Kyrgyz and related languages.

Keywords: Kyrgyz, syntax, annotation, Universal Dependencies.
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B nmaHHO# cTaThe paccMaTPHUBAIOTCS OCHOBHBIE BOIPOCHI, BO3HUKAIOIIHE
B Ipoluiecce paboThl HaJ CHHTAaKCUYECKOH aHHOTAILMel 1l pa3pabaTbIBaeMOIo
KOpITyca KBIPTBI3CKOTO sI3bIKa Ha 0a3e yHUBepcalIbHBIX 3aBucuMocTeit (Y3). [pen-
cTaBJIeH 0030p Mporecca CO3IaHNsI CHHTAaKCHYECKOTO KOPITyca, TIPEIUIOKEHUS IS
KOTOPOTo 0TOOpaHbI U3 KOPITyca KbIPrbI3cKOTo si3bika “‘Manas-UdS”. CunTtakcuye-
CKas aHHOTAIUs KOPITyCa BBIMONHACTCS BPYYHYIO B COOTBETCTBHHU C PEKOMEH/IA-
nusivu Y3, JlanHbid Kopiryc cogepkut 6osee 1600 TokeHoB B 230 npeiioKeHUsX,
0TOOpaHHBIX U3 TEKCTOB XY/I0’KECTBEHHBIX MTPOU3BEICHUI 1 HOBOCTEH. [ToipoOHO
paccMaTpPHUBAIOTCS YETHIPE OCHOBHBIC TPOOIEMBI AaHHOTHPOBAHUS Y 3 KBIPTBI3CKO-
O S13bIKA: TOKEHU3ALHUS KOIYJIBI (TJIAroJIbI-CBS3KH ), KATETOPU3ALNS «CITy>KeOHBIX
CJIOBY», TaKUX Kak “1a” M “Kepek”, MPeIUIOkKEHHsI C OTCYTCTBYIOIIMM TJIaBHBIM
anemeHToM (null-head), BKiTIO9asi OTHOCHTENBHBIE MPEUIOKECHUS, KOHCTPYKIINI
¢ -JIAT'bI u -HBIKbBI, a taxxke pasrpaHuueHre MeXIy (iIekcuei u nepuBamnuei.
Jn1s KaxJ10ro ciIydasi pacCMaTpUBAIOTCS pa3/IMuHble BApUAHThI aHAJIN3a, BKIIOYast
CpaBHEHHE MOAXOJIOB, IIPUMEHSIEMBIX B CYMIECTBYIOIMNX TIOPKCKUX Y3-TpHOaH-
Kax. AHAJIU3 KOIIYJIbI TI03BOJISIET CPAaBHUTH MOP(OIIOTHIO COTTIACOBAHUS TIOJIEkKA-
LIEr0 B KQUeCTBE 3aBUCUMBIX CyOTOKCHOB C HE3aBUCUMBIMH clloBaMH. DyHKINH
JUCKypca M yCUJIUTENS “Na” pacCMaTpPUBAIOTCS YIS ONPEACTICHUS MOIXOISMIINX
JUI HeTO 4yacTed pedyd M COOTBETCTBYIOUIMX aHHOTaLUi 3aBucuMocTel. OLeHu-
BAIOTCSl CTPATETUH MPEACTABICHUS UMIUIMIMTHBIX HOMMHATHBHBIX 3JIEMEHTOB B
OTHOCHTENFHBIX TPEIUIOKEHHUSX U TeHUTUBHBIX KOHCTPYKIUSIX. M3II0KEHBI KpH-
TEPUH, ONPEICIIIIONINe, CIIeNyeT JIM KIACCH(UINPOBATH NPOIYKTUBHYIO IepUBa-
LUOHHYI0 MOP(OJIOTHIO KaK CIIy4yail CJIOBOM3MEHEHHUS MM KaK OT/EJIbHBIC CII0BA.
[IpuMeps! WLTIOCTPUPYIOT UCIIONTB3yEeMBIe MOJICIIN aHHOTAIUH U THarpaMM 3aBH-
cumocteid. [IpoBosITCS CpaBHEHHS aHATN3a IOTOOHBIX CIIyYaeB B CYIIECTBYIOIINX
V3 tpudankax mis kazaxckoro [Tyers & Washington 2015, Makazhanov, 2015],
TYPELKOro M HeOOJIBIIOTo Kopiyca Y3 Ui KBIpTEI3CKOro s3bIka [Benli, 2023].
B pabote BBIIBISIIOTCS TIPOOIEMBI, CBS3aHHBIE C TPEACTABICHUEM CHHTaKCHCA
KBIPTBI3CKOTO fA3bIKa B paMKax Y3 HpH pa3paboTKe yJIyyllIeHHOTO BapuaHTa aH-
HOTHPOBAHHOTO pecypca. Hapsy ¢ BEISBIEHHEM MOMEHTOB, B KOTOPBIX PYKOBOJI-
CTBO 110 Y3 IEMOHCTPUPYET OTPAHUYEHHS B PEKOMEHAAMSIX 110 HCIOIb30BaHUIO
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v3 JUIA TIOPKCKUX A3BIKOB, TAKXKE MPpEAJIaratoTCs 0oJiee ONTHMAabHbIC BapHUaHTBI
aHaJIn3a AJIs KbIPTbI3CKOI'O U CMCIKHBIX SA3BIKOB.

Knrouesbie cinoBa: KbIpreI3ckuil s3bIK, CAHTAKCHUC, aHHOTALMS, YHUBEPCaIlb-
HBIE 3aBHCHMOCTH

I. Introduction

This paper examines issues that have arisen in syntactic annotation
work for a forthcoming Universal Dependencies (UD) corpus of
Kyrgyz, a Turkic language of Central Asia. We lean on prior research
on Kyrgyz syntax and existing UD corpora of Turkic languages as a
foundation, and use existing Kyrgyz textual analysis tools and UD
annotation tools for our work. Manually annotated syntactic data is an
invaluable resource for understanding the grammatical patterns and
constructions of a language.

The creation of a UD Kyrgyz treebank will support more in-depth
investigation into the syntax and morphology of Kyrgyz within a cross-
linguistically consistent framework. In addition, annotated syntactic
data is essential for developing accurate natural language processing
tools like part-of-speech taggers and parsers. The release of a high-
quality, comprehensive UD treebank for Kyrgyz will fill a crucial gap,
enabling the training of NLP models for syntactic and morphological
analysis, machine translation, information retrieval and more.
Currently the resources available for syntactically parsing Kyrgyz
text are limited. This work seeks to address this need and provide a
valuable annotated dataset that can serve as training and evaluation
data for Kyrgyz language technologies.

Our treebank draws sentences from a broader range of domains
contained in the Manas-UdS Kyrgyz corpus. Second, we provide an
in-depth analysis of major syntactic issues that have arisen during
the annotation of copula tokenization, null-headed clauses, and
differentiating derivation from inflection. We extensively compare
potential solutions for each issue, weighing the probability of their
occurrences in Kyrgyz. Third, we contrast our analysis and annotation
decisions with those made prev10usly, particularly the existing UD
treebanks for Kyrgyz [Benli, 2023]. The creation of a larger treebank
and thorough examination of ongoing annotation challenges advances
understanding of applying UD conventions to Kyrgyz and builds a
higher quality resource to support future parsing and NLP applications.

Section 2 discusses background on UD, its application to Turkic
languages, and syntactic research into Kyrgyz. Section 3 overviews the
annotation work of the authors to date.
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In Section 4, a range of issues encountered in annotation are
discussed. These include copula tokenisation, the treatment of difficult-
to-categorise «small» words, null-headed clauses (including relative
clauses, and -DAGI and -NIKI constructions), and decisions regarding
inflection versus derivation. Section 5 concludes and proposes future
work.

I1. Background

The Universal Dependencies project aims to develop cross-
linguistically consistent treebank annotation for many of the world’s
languages [Nivre, 2016]. It represents predicate-argument structure
through labeled dependency parses, providing common guidelines for
annotation across languages. The consistency enables cross-linguistic
learning and analysis. The sentences in the US are represented
through directed acyclic graphs, with words as nodes and grammatical
relations as labeled edges. UD guidelines strive for consistency across
languages, while allowing language-specific extensions; the quality
and coverage of UD resources varies across languages.

Several UD treebanks have been developed for Turkic languages,
including Turkish, Uyghur, and Kazakh, as well as a recent treebank
for Kyrgyz.

Tyers and Washington [Tyers, 2015] describe the development
of the first free and open-source dependency treebank for Kazakh,
which they released using UD v1 annotation standards. At the time of
publication, the treebank contained 402 sentences from open-source
and public domain texts to ensure free availability and extensibility
(it is now larger). The texts were first morphologically analysed and
disambiguated using existing resources for Kazakh [Washington et al.
2014], and were then manually annotated for dependency syntax. The
authors further discuss several linguistic issues in Kazakh focusing
on their analysis in UD, including functions of case morphemes,
derivations, non-finite clauses, and copulas. The decisions of
annotation are outlined, like marking the copula as a dependent and
last conjunct as the head in coordination. Verbal nouns, adjectives,
and adverbs are annotated for their functions as subjects, modifiers, or
clausal complements. Their preliminary parsing experiments showed
63.9% LAS and 74.7% UAS with structural features, comparable to
other small treebanks. This treebank has since been converted to be in
line with UD v2.
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Makazhanov et al. [Makazhanov, 2015] conducted their study
based on 300 sentences randomly selected from the closed source
Kazakh Language Corpus [Makhambetov et al. 2013]. Their work
on syntactic annotation revealed several challenges. First, they had
difficulty categorizing the analytic negation markers owcox and emec,
ultimately opting to classify them as copulas. Second, their dataset
did not contain non-relative (acl:relcl) examples of clausal noun
modifiers, resulting in annotations with no specified clausal noun
modifier relation. Lastly, they faced challenges in ensuring accurate
dependency relations, particularly in complex phrases like yaxen yii-
oecinep ‘those in the big house’. In such cases, directly attaching the
adjective ‘big’ to ‘those in the house’ led to a misrepresentation of the
intended meaning, highlighting the need for consistent tokenisation
and annotation conventions.

Tyers et al. [Tyers, 2017] present an early assessment of UD
guidelines for Turkic languages. They highlight areas of cross-
linguistic consistency, and note discrepancies between guidelines
for Turkish, Kazakh, and Uyghur. Open issues discussed include
tokenization, differentiating core arguments, complex predicates, and
copula usage. Our work builds on their assessment, tackling similar
issues for our Kyrgyz UD treebank.

Aili et al. [Aili, 2018] took steps to extend Universal Dependencies
(UD) resources to Uyghur. They mapped the treebank’s labeling scheme
to UD labels, making structural changes like marking auxiliaries
and copulas as dependents. Some UD relations were introduced for
Uyghur-specific syntax like modifier emphasis (advmod:emph). Aili
et al. also defined new labels needed to represent complex Uyghur
structures concisely within UD, including compound reduplication
(compound:redup). Their work demonstrates both adapting UD’s
universal principles to Uyghur and extending UD conventions as
required for the language.

Four treebanks have also been published for Turkish, along with a
number of academic papers associated with them [e.g., Sulubacak et al.
2016, Cetinoglu and Coltekin 2022].

Sulubacak et al. [Sulubacak, 2016] converted the IMST Treebank
(Turkish), originally available in the CoONLL-X data format, to the
CoNLL-U format in compliance with UD standards. Utilizing the
Inflectional Group (IG) formalism [Oflazer 1999; Hakkani-Tiir et al.
2002], the authors segment orthographic tokens into morphosyntactic
words at derivational boundaries. They provide comprehensive
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mapping rules for converting both morphological features and
dependency relations to align with UD standards. The paper also
discusses the challenges of annotating non-projective sentences, which
led to a slight drop in labeled attachment scores. The authors test their
methodology on the UD version of the IMST Treebank, providing
valuable metrics on its effectiveness, achieving a labeled attachment
score (LAS) of 81.41% and an unlabeled attachment score (UAS) of
85.48%.

Cetinoglu and Coltekin [Cetinoglu, 2022] present the Turkish-
German SAGT code-switching treebank. It contains rich linguistic
annotations including language IDs, lemmas, POS tags, features, and
dependency relations. The SAGT treebank is one of the few publicly
available resources for studying code-switching between German
and Turkish. Special care was taken during annotation to handle
multilingual consistency and informal language. Features like CSID
indicate code-switching type (intra-lexical, intrasentential). Data was
collected from conversations between 20 Turkish-German bilingual
students and annotated using UD monolingual treebanks. The treebank
comprises 2,184 sentences and 37,233 tokens after segmentation.
Most annotation differences result from divergent grammatical
traditions, not linguistic discrepancies. Challenges identified include
consistent multilingual annotation and informal language. Proposed
solutions involve tailored guidelines, multiple annotation layers, and
contextualized annotation. Iteratively identifying and fixing errors is
important since code-switching complexity produces more annotation
errors than monolingual treebanks. Overall, this paper introduces an
invaluable annotated resource to spur advances in code-switching
analysis.

A UD corpus has also been released for Tatar [Taguchi 2022].

These existing UD corpora provide a useful starting point, as
models. However, many open questions remain regarding UD
annotation for Turkic languages.

As an agglutinative Turkic language, Kyrgyz exhibits flexibility
in its word order, including both head-initial and head-final
structures. Kyrgyz syntax has been the focus of few studies, with
some examination of relative clauses [Imanalieva 2015] and other
constructions. The Universal Dependencies framework aims to
represent syntactic variation across diverse languages. While UD
has some bias toward head-initial order, it can also model head-final
structures where attested. Capturing the word order variation found in



Kopnycnas nuneeucmuka u kopnychvle uccie008aHus 195

Kyrgyz thus presents an interesting test case for dependency annotation
under UD guidelines. Further research will be valuable for assessing
how well UD accommodates the syntactic patterns of Kyrgyz.

Kyrgyz, as a morphologically rich language, pushes the limits
of the guidelines for phenomena like non-canonical word order and
complex predicate formations [Thompson 2021].

The Kyrgyz language currently has limited syntactic resources
available in the UD framework. As of the UD v2.12 release, the
recently added Kyrgyz UD treebank [Benli 2023] contains only 781
sentences and its domain is mainly news headlines and stories selected
from Kyrgyz novels and news websites. Details of annotation decisions
are not discussed in depth.

Dzhumalieva et al. [Dzhumalieva, 2023] investigate the challenges
and opportunities of syntactic annotation for the Kyrgyz language
within the UD framework. They propose the adaptation of relevant
terminology into Kyrgyz and outline their initial steps in manual
tagging of tokens, lemmas, and POS-tags, laying the groundwork
for future automated Natural Language Processing tasks. A central
focus is syntactic analysis and treebank annotation using the Universal
Dependencies framework.

Musazhanova et. al [Musazhanova, 2023] discuss an effort in the
syntactic annotation of the Kyrgyz language using UD. The paper
offers annotation examples of Kyrgyz sentences and reveals that the
Kyrgyz language’s grammatical categories haven’t been fully explored
within the UD framework. The syntactic analysis examples provide
insight into adapting Universal Dependencies standards for Kyrgyz.
It highlights a significant gap in computational linguistics for Kyrgyz
and lays the groundwork for future research on annotated corpus
development.

Washington et al. [Washington, 2012] present a finite-state
morphological transducer for Kyrgyz. At publication, the lexical
foundation covered over 8,000 stems across major word classes; it now
covers over 15,000 stems. While intended for machine translation, the
transducer may also be used to aid morphological analysis for syntactic
parsing. Our UD annotation experience suggests that this resource may
need extension to handle complex verbs and other phenomena.

While valuable related work exists on Turkic and specifically
Kyrgyz UD, many issues persist in developing high-quality UD-
annotated resources for Kyrgyz. Our paper aims to advance
understanding of these syntactic annotation challenges through analysis
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of a larger, more diverse UD Kyrgyz treebank. To this end, we take
steps towards creating an improved Kyrgyz UD corpus through manual
annotation of new data.

3. Corpus Development

This section describes our corpus creation process, including
sentence sampling, and annotation workflow, as well as corpus
statistics and metadata. It also presents the current state and future
plans for the corpus.

For completion of undergraduate linguistics coursework, Thompson
[Thompson, 2021] completed a thesis on the relationship between
syntactic structure and syntactic parallelism using 85 randomly selected
Kyrgyz proverbs, building on work done previously for a course
project in Washington’s Structure of Kyrgyz course. The workflow
began with the analysis of the proverbs using the Apertium Kyrgyz
morphological transducer [Washington, 2012]. The proverbs were
then manually annotated using Universal Dependencies guidelines.
This allowed for analysis of the corpus of proverbs to engage with the
common terms and categories from previous research about syntactic
parallelism and proverb structure. The analysis categorized proverb
syntax and identified patterns, like the association between parataxis
relations and syntactic parallelism. This corpus of 85 proverbs was
made publicly available under an open-source license, constituting
the first freely available dependency-annotated corpus of Kyrgyz, and
constitutes part of our corpus as well.

Building on this work, Kasieva and Dzhumalieva, along with their
students in the Translation department of Kyrgyz-Turkish Manas
University, extracted and manually annotated sentences from the
2M-word Manas-UdS Kyrgyz corpus [Kasieva et al. 2020], which was
compiled from Kyrgyz literary works and the state newspaper “Erkin-
Too.”", The literary portion was drawn from 12 short stories and 3
novels, selecting sentences with a range of syntactic constructions. The
news portion sampled sentences from 15 articles spanning different
topics. Care was taken to extract sentences covering diverse lexical
content and syntactic phenomena.

New Kyrgyz sentences were manually annotated using the UD
Annotatrix interface [Tyers et al. 2018]. Annotations were completed
by various combinations of the authors of this paper, often building

! https://erkin-too.kg/
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on student work. The open-source tool UD Annotatrix provides an
interface designed for UD annotation and validation. Annotators
followed the UD guidelines, referring to prior analyses of Kyrgyz
structures [Thompson, 2021]. Disagreements were discussed and
resolved to reach consensus. Inter-annotator agreement was over 90%
by the end of the process.

Designed for manual annotation of Universal Dependencies (UD),
UD Annotatrix was a valuable asset for creating this Kyrgyz syntactic
corpus. The tool handles annotation guidelines such as two-level
segmentation schemes, and provides validation feedback. It allows
for customization of guidelines specific to the Kyrgyz language and
lists and auto-completes language features (e.g., POS and dependency
relations). Linguists working with Kyrgyz can utilise its built-in
features, including automated parsing and dependency visualization,
for a streamlined annotation process. This ensures the creation of a
comprehensive and consistent Kyrgyz syntactic corpus.

The resultant corpus contains 2456 tokens across 332 sentences.
Sentence lengths range from 5 to 35 tokens, with an average of 14
tokens. The vocabulary size is 829 unique words. Morphological
features and universal POS tags were applied using the morphological
transducer developed by Washington et al. [ Washington, 2012].

Work is underway to finalize annotation, add detailed metadata,
expand the corpus size, and prepare submission to the Universal
Dependencies project.' In future work, we hope to increase the domain
diversity by sampling scientific articles, spoken dialogues, and social
media text. This will provide a robust annotated corpus to support NLP
research on the Kyrgyz language.

4. Issues of interest

This section identifies challenges in applying UD to Kyrgyz by
presenting recurring issues that have arisen during annotation. Not all
challenges encountered are discussed in this paper.

In our data, we encountered challenges like copula tokenisation
(4.1), the treatment of difficult-to-categorise «small» words (4.2),
and null-headed clauses (including relative clauses, and -DAGI and
-NIKI constructions) (4.3). We also had to make decisions regarding
inflection versus derivation (4.4).

! The corpus is currently available at https://github.com/apertium/aperti-
um-kir/tree/main/corpora.
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4.1. Copula tokenisation

In Kyrgyz there are several strategies used to form copula sentences.
In non-past-tense copula sentences, the normal strategy is to add a
subject agreement morpheme to the predicate, as in (1).

(1) Men  cenun YUYHOOMYH.
men senin Uy-(I)yg-DA-MlIn.
I your  house-P0SS.2SG-LOC-COP.NPST. 1SG

‘I’'m at your house.’
In the past direct tense, an apparently irregular form of a defective
verb 3- is used, as in (2).

(2) Men  cenun yiiyHoo nem.
men senin Uy-(I)yg-DA ele-m.
1 your  house-P0SS.2SG-LOC  COP.PST.DIR-1SG

‘I was at your house.’
There is additionally an irregular-looking past verbal noun form of
3-: 9keH (cf. expected *aren), as shown in (3).

(3) Men CeHUH YUyHOO OKEHUMOU — OUTUNIMUPCUH.
men senin Uy-(I)y-DA eken-(I)m-NI  bil-(D)ptlr-sly.
I your  house-P0ss.2sG-Loc COP.VN-POSS.1SG-ACC

know-pST.IDF-25G
“You knew that I was at your house.’

No other forms of this defective verb exist; missing forms include
various tenses and non-finite forms, as well as negative forms.

We treat the non-past copula subject agreement morphemes as if
they were cliticised forms of the defective copula verb, with lemma
3 and POS tag AUX, and as a subtoken of the space-delimited «word»
that they are part of. Despite the fact that they have an unrelated
etymology from the defective copula verb, there are several reasons
we believe this approach is advantageous:

1. The defective copula verb does not have non-past forms. This
approach allows the non-past agreement morphemes to fill that gap in
the paradigm.

2. This approach allows non-past and direct past to have similar
analyses, as shown in Graphs 1 and 2.

3. This approach prevents the problem of having multiple person/
number/formality marking on a singular noun, as otherwise would be
necessitated in (1).

4. This approach allows the morphemes to be labelled as copula.
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ROOT

<ansubj

<inmod:poss
o
(ProN)  (PRON]

Graph 1. UD graph of sentence
(1) depicting a non-past copula
construction

ROOT

punctr>

<insubj

<inmod:poss copr>
(en]1)  (cenmu]2] vivige[3)  (oren]4) (5
Froy) (RN

Graph 2. UD graph of sentence
(2) depicting a direct past copula
construction

For the sake of consistency, we have chosen to analyse a separate
copula subtoken even in the third person (singular and plural), where
it has no orthographic content. It would be possible to leave this
subtoken out of the annotation, as Tyers and Washington [Tyers, 2015]
did for Kazakh, but it would have the disadvantage of then having no
indication of subject agreement.

In parts of the paradigm of - where forms are non-existent, the
verb 0oi1- ‘be, become’ is used instead. In fact, the verb 0oa- can be
used in certain contexts in place of forms of 3-. For example, sentences
(4) and (5) can have the same meanings as (1) and (2), respectively.

(4) Men CEHUHYUYHOO bonom.

men senin Uy-(I)n-DA bol-E-m.

I your  house-Poss.2sG-Loc  be-NPST-1SG

‘I am (/will be) at your house.’

(5) Men CeHUH yuynoo  60n0ym.
men senin iy-(Dp-DA bol-DI-m.

I your house-poss.2sG-Loc  be-PST.DIR-15G

‘I was at your house.’

While these are essentially copula constructions, 60.- is a regular
non-defective lexical verb, and so we treat it as such. In annotation of
these sentences, then, 6o- is annotated as a VERB, and the predicate as
an xcomp dependent of it, as shown in Graphs 3 and 4.

ROOT

ROOT

ansubj

<nsubj
<inmod:poss <xxcomp punct> <nmod:poss axcomp
(Veu]s)  (cennn]2) (vivge[3)  (Gonom]4] ) =D EEwa (ivgels) 6
FroN) (FRON Fow) Froy (RN ow

puncte-

8B

Graph 3. UD graph of sentence (4)
depicting a non-past 60- verbal
construction

Graph 4. UD graph of sentence (2)
depicting a direct past 6oz~ verbal
construction
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This has the disadvantage of semantically and morphologically
very similar structures being treated as having different syntax. Tyers
and Washington [Tyers, 2015] opt instead to treat 60s- constructions
the same as o- copula constructions.

Benli [Benli, 2023] annotates the following types of copula
constructions in the following ways:

* When subject-agreement morphemes occur on non-verbal
predicates, the noun or adjective comprising the final word in the
predicate is analysed as having person features of the subject, and is
sometimes misanalysed as a verb.

* Forms of aze are given the POS tag VERB and are treated as
compound:svc (elements of serial-verb constructions) dependents of
the non-verbal predicate.

» Complements of 60.- are analysed as amod dependents.

It is not clear what the reasoning for these analyses might be.

4.2. «Small» words

This section addresses the analysis of several «small» words
that originally presented difficulties for annotation: da (§4.2.1), aze
(§4.2.2), 6ap and orcox (§4.2.3), and kepex (§4.2.4).

4.2.1.0a

In Kyrgyz, there are several distinguishable uses of the word oa,
likely constituting several distinct lexical words. These are the uses, as
delimited by the authors:

1. Post-predicate «modal particle». In this use, oa indicates that
the speaker(s) is making a statement whose truth value they believe to be
evident to the interlocutor(s), but which needs to be asserted to explain
something else. An example of this from the corpus is given in (6).

(6) Hamuwitisicanap scapuisiianblnmulp 0d, 292

‘The results have been announced, haven’t they?’

2. Conditional intensifier. In this use, da adds intensity to a
conditional adverbial clause, translating to English roughly as «even»
in uses as «even if». An example of this from the corpus is given in (7).

(7) Oo3zy kwviliwwvik 60aco 0a, 0alidblH YY1y CYULOCYH.

‘Even if his mouth is crooked, let the rich person’s son speak.’

3. General contrastive intensifier. In this use, oa adds a contrastive
focus to the preceding element, which may constitute a wide range of
phrase types. It can be translated to English as «even». An example of
this from the corpus is given in (8).
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(8) Tamawaoa 0a ubiHObIKMBIH YAYULY Oap.
‘Even in a joke is some element of truth.’

4. General conjoining adverb. In this use, da adds the sense
that what is being said about the preceding phrase is true in addition
that same situation regarding a parallel phrase. It can be translated to
English as «also» or «too». This meaning and the preceding one may
often both be interpreted in a single example. An example of this from
outside the corpus is given in (9).

(9) Amam 9a xkapuivl 6010y.

‘My father was also againstit.” (or: ‘Even my father was against it.”)

5. Correlative conjunction. In this use, da is used twice, with two
parallel phrases, to conjoin them, translating to English as «both ...
and». An example of this from outside the corpus is given in (10).

(10) Amam 0a, anam da xapuivt 6010y.

‘Both my father and my mother were against it.’

The meanings and distributions of many of these uses are similar.
While the first use has a very distinct meaning and distribution,
meanings 2 and 3 are very similar, as are 3 and 4; additionally, meaning
5 seems like it could be understood as a repeated use of 4, or possibly 3.

Benli [Benli, 2023] analyses na in all uses as a coordinating
conjunction (CCONJ), attached to its head with a mark dependency.
According to Universal Dependencies guidelines [Zeman, 2023],
however, coordinating conjunctions conjoin two syntactic constituents
with no subordination relationship, and mark is the dependency for a
word that is used to subordinate one clause to another. Neither of these
types of relationships hold in any of these examples.

In Kazakh, the first use of ma does not exist, and an additional use
to conjoin two parallel constituents is found (e.g., Acmana enimizee
Katvipavl 0a Kymmsl Kaia 6onowt). As for the remaining uses, Tyers &
Washington [Tyers, 2015] and Makazhanov et al. [Makazhanov, 2015]
mostly annotate these as ADV, with an advmod dependency on not the
preceding element, but the root. For example, in (4), na ‘also’ would
be an advmod dependency on 6010y ‘was’, as opposed to amam ‘my
father’. Given the analysis as an adverb, this dependency attachment is
somewhat sensible, as the general guidelines for advmod state that it
indicates modifier to a predicate or modifier word.

However, the subtype advmod:emph appears to be dedicated
specifically to indicating an intensifier or emphasising word that can
modify various parts of speech, including nouns and prepositional
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phrases. This dependency relation is used in Tatar [Taguchi 2022] and
Turkish' treebanks for uses similar to oa.

A Kazakh word with a similar distribution to the first use of ga
(although different meaning), 2oti/koti (corresponding to Kyrgyz 2o),
is annotated by Tyers & Washington [2015] and Makazhanov et al.
[2015] as PART, with a discourse relation to the root.

Given all of this, we opt to analyse da in the following ways:

1. Post-predicate modal particle oa is PART, with a discourse
relation to the root.

2-5. Intensifier / emphasis uses of da are ADV, with an
advmod:emph relation to the word it intensifies / emphasises.

Examples of this from our corpus are provided in Graphs 5 and 6.

ROOT

<gobl punct>

advmod:emph <nmod:poss <ansubj copr>
/f q\‘[F ﬁapSﬁ

P Gz s | EB (9] D
ADV

Graph 5: Example of annotation of advmod:emph dependent of NOUN,
corresponding to sentence (8).
ROOT

punct:>

discourser>

puncte>

<insubj discourser>
[Hareiikanap]1) [apeisnanemteip]2) (sa]3] (.]4) (23] 5] (2]6]
(PuncT) (PuneT)
Graph 6: Example of annotation of discourse na,
corresponding to sentence (6).

4.2.2. o1e
The word aze, translating as ‘only, just’ (ignoring copula uses
per §4.1), may occur after nearly any part of speech or phrase type in

Kyrgyz:

! Per UD documentation of the existing four Turkish treebanks: https://
universaldependencies.org/tr/dep/advmod-emph.html
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* after nouns: 6azna sxe ‘just a child’

« after adjectives: kuuunexeii s1e ‘not that big’

* after numbers: axu s7¢ ‘just two’

« after adverbs: xeuss ane ‘just yesterday’

* after adverbial clauses: yu xyn emkonoen xuiiun s1e ‘only after
three days had passed’

Benli [2023] analyses a51e as ADV, with an advmod relation (except
in cases like ubiH 371€ ‘really’ where it is given a fixed or compound
relation), and Tyers & Washington [2015] and Makazhanov et al.
[2015] do the same with the Kazakh word eana/kana, which has a
similar distribution and meaning. However, the distribution of sze,
including after nouns and numbers, makes it difficult to consider it
a true adverb. However, we feel that like oa, these uses of aze fit the
intended use of the dependency relation advmod:emph. Hence, we
annotate it this way, along with the POS tag ADV.

4.2.3. 6ap and orcok

The Kyrgyz words 6ap and osrcox are used in constructions that
translate into English roughly as ‘there is/are’ and ‘there is not / are
not’, respectively. With either possession or locative morphology,
they can translate into ‘has/have’ and ‘do(es) not have’ constructions.
Despite these verb-based translation, the fact that these words occur in
copula constructions (11) and be verbs (12) is strong evidence that they
are in fact either adjectives or nouns.

(11) Cen mypeanoa MeH — bapMbIH.
sen tur-GAn-DA men bar-MlIn
you stand-vN-LoC I present-cop.NPST. 1SG

‘I’m there when you get up.’
(literally: ‘I’m present’)

(12) Opmeny  Buwxkexmun aupvlym dceprepunoe cyy Hcok 601om.
erter Biskek-NIn  ayrim  jer-LAr-(s)I(n)-DA  suu
joq bol-E-t
tomorrow Bishkek-GeN some  place-pL-Poss.3-Loc  water
absent be-NpST-3
‘Tomorrow there will not be water in some places in Bishkek.’
(literally: ‘water will be absent’)
Examples like (8), from the corpus, push us to consider these words
adjectives, translating literally as «present» and «absent, respectively.
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(13) Konynoa MOoKouy oap bana CYUSYHUYKMYY.
qol-(s)I(n)-DA  toqog-(s)I(n) bar  bala stiygiingiik-LUU.
hand-poss.3-Loc  loaf-poss.3 present child darling.

‘The child with / who has the loaf (of bread) in their hands is
darling.’
(literally: ‘[in their hand their loaf (being) present] child’ or
‘the child [whose loaf is present in their hand]’)
In (13), 6ap is the predicate of nominal subject moxouy in a sort
of copula construction, but the entire phrase is an adjective clause
modifying 6ana. This is depicted in Graph 7.

ROOT

<qobl puncte-
<nsubj <sacl <nsubj copr>
[\ )
\v]
KonyHpa|1] [rokouy|2 6ap|3 (6anal4)| (cyirynuykryy][s) (6] (]7)
AUX

Graph 7: UD dependency graph for sentence (8).

Furthermore, 6ap and orcox can be used as nouns in Kyrgyz,
receiving regular nominal morphology. An example from the corpus is
(14), where arcokmo forms the head of an adverbial clause dependent
on the main copula construction. A dependency graph for (14) is shown
in Graph 8.

(14) Bpoox 24COKMO, yynoyk  Ouil.
ordok jog-DA g:ulduq biy
duck absent-roc  sandpiper bey

‘When the duck is absent, the sandpiper is king.’

ROOT

<advel

<punct

<nsubj <nsubj
[xoxro[2] [aynayx[4)
PUNCT]  (NOUN

Graph 8: UD dependency graph for sentence (14).

puncte>

8

While 6ap and orcok are often used in predicates, these previous
two examples show their uses in other contexts. We understand these
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words to be categorised as adjectives in Kyrgyz no matter what kind of
construction they are encountered in.

4.2.4. kepex

In Kyrgyz the word xepex is used in ‘need to’ phrases, like that in

(15).

(15) Men  xumenmu manwvlpvliiubiv Kepek.
men  kitep-NIt  apsir-(I)s-(Dm kerek.
I book-acc turn.in-vN-poss. 1SG needed

‘I need to return the book.’
(literally: ‘me returning the book is needed/necessary.”)

Due to this kind of translation in English as well as the distribution
of cognates in some other Turkic languages (e.g., Turkish), it may be
tempting to analyse kepex as a verb, as Benli [2023] mostly does.!
However, unlike the behaviour of said cognates, xepex in Kyrgyz
does not take any verbal morphology, suggesting that it is not a verb.
Instead, it has a morphological and syntactic distribution more like
that of a noun or adjective, as in sentences like (16); in this example,
it comprises a non-finite predicate, and has a copula morpheme (§4.1)
attached to it.

(16) Men yu-oynrome KepeKMUH.
men ily-biil6-(I)mA kerek-mlIn
1 family-poss.1sG:paT needed-cop.NpPST.1SG
‘My family needs me.’

(literally: ‘I am needed/necessary to my family.”)

As with 6ap and owcox, we opt to analyse xepex as an adjective
(ADJ) with a literal paraphrase of ‘needed’ or ‘necessary’, although
an analysis as a noun (with a reading like ‘a needed/necessary thing’)
might also be possible. We annotate these sentences as shown in
Graphs 9 and 10, with xepex as a copular predicate, having a clausal
subject (csubj) or nominal subject (nsubj) dependent, respectively.

ROOT

<insubj punct

<nsubj punct>

obl
<icsubj copr> !
1\ [\
o) el oD @@ 5| 09 () (e 2
FRoN) Eeey) (Eamd

[k

o) [nld | (9

Graph 9: Dependency graph of Graph 10: Dependency graph of

sentence (15), showing kepex sentence (16), showing kepex

annotated as ADJ with a csubj annotated as ADJ with an nsubj
dependent. dependent.

"'In a few instances Benli (2023) instead analyses xepex as a NOUN.
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4.3. Null-headed clauses

Turkic languages exhibit a number of phenomena where null or
empty heads are posited. This term refers to a phrase operating as if
a lexical head is present, despite one not being overtly realised. Three
different instances of this process are discussed here: substantivsed
verbal adjectives (§4.3.1), substantivised relativised locative
expressions (§4.3.2), and substantivised genitive expressions (§4.3.3).

4.3.1. Substantivised verbal adjectives

An example of this phenomenon is «substantivised» verbal
adjectives [see Washington et al. 2022]. In these constructions, a verbal
adjective modifies a noun that is not present, but is understood through
the nominal morphology that is in turn attached to the verbal adjective.
Verbal adjectives in Turkic are used to form relative clauses, so these
may also be considered «headless» relative clauses. These may be read
in English as «(the) person/thing/one who/that». Examples of this type
of construction are presented in (17) and (18), sentences drawn from
the corpus.

(17)Konyyw menen  kblieamovl, MOUHYH MEHEH  MApPmMAcCulH.
qol-()n  menen qil-GAn-NI ~ moyun-(I)y menen tart-E-slx.
hand-poss.2s¢  with make-vapi-acc neck-pPoss.2sc

with pull-npsT-2s6
“You will pull with your neck what you make with your hands.’

(18) Bananyy 6onboeon KyOaHneanovl ounbezen.
bala-luu  bol-BA-GAn  quban-GAn-NI bil-BA-GAn.
child-orN  be-NEG-vADJ be.happy-vn-acc know-NEG-

PST;3

‘One who has not had children has not known being happy.’

Both of these sentences could be stated with an additional word
added after the verbal adjective suffix and have almost exactly the
same meaning, €.g. xwiiean Hepcenu ‘make-vaps thing-acc = the
thing you make’ and 6or602c0on kuwwu ‘the person who has not had’,
respectively. Hence, once possibility is to add an additional null node
to the UD analysis of these sentences. However, UD standards are
strongly against adding null nodes if at all possible.

Even without adding null nodes, the most obvious way (to us) of
annotating these verbal adjective clauses still shows that are (tacitly)
dependent on a nominal head. Specifically, treating them as a nominal
object (obj) (17) or nominal subject (nsubj) (18) instead of as a clausal
complement (ccomp) (17) or clausal subject (csubj) (18) makes
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it clear that the verb is not the head of these phrases. Since they are
verbal adjectives (VerbForm=Part), they are not really able to operate
as objects or subjects (clausal or nominal) on their own anyway.

This approach is shown in the annotated versions of (17) and (18)
in Graphs (11) and (12), respectively.

ROOT

<i0bj
<jpunct
<iobl
caser> punct>
rik

<obl

caser>

@n]D) (o2 (@mass]?)

mw @ e

Graph 11: UD annotated version of sentence (17), without a null head
explicitly represented, and showing the empty-headed verbal adjective as an
object, as opposed to a clausal complement.

u

ROOT

<xcomp <nsubj
case> <1ccomp punct>
E ananyy1 2
v
PUNCT

Bana|1] nyy 2 [60n60r0H|3] [KyﬁaHraHAbl|4] [6m169reu|5]

VERB VERB VERB

Graph 12: UD annotated version of sentence (18), without a null head
explicitly represented, and showing the empty-headed verbal adjective as a
nominal subject, as opposed to as a clausal subject.

Benli [2023] inconsistently treats empty-headed verbal
adjectives as verbal nouns (VerbForm=Vnoun) and verbal adjectives
(VerbForm=Part). In nearly every instance that they were analysed
as verbal nouns, they include plural morphology, which is not
semantically compatible with verbal nouns in most Turkic languages.
Tyers & Washington (2015) treat these forms fairly consistently as
gerunds (VerbForm=Ger), equivalent to verbal nouns, and as clausal
dependents instead of nominal dependents.

4.3.2. Substantivised relativised locative expressions

The locative case in Kyrgyzis -DA, and can only be used adverbially.
A derived form of the locative case used attributively is -DAGI. An
example from corpus is presented in (19).
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(19) Anvicmaevt Oywimanoarn ayovin HCYPeOH — 0OC HCAMAH.
alis-DAGI dusman-DAn andi-(I)p jiir-GAn  dosjaman.
far-LOC;ATTR enemy-ABL Spy-INF go.around-vaps  friend bad.
‘A friend who spies on you is worse than an enemy who is far

away.’

Here ansicmaewt is an nmod:loc dependent on the noun oyuman.
Forms in -DAGI can also have an empty head, and hence can

function as nominal heads and take nominal morphology. An example
from the corpus is presented in (20).

(20) Maxyn, anoa kumen mexkuecundeauiep kauoda  ane?

maqul  anda kitep tekce-(s)In-DAGI-LAr qayda ele?

okay then book shelf-poss.3-Loc;ATTR-PL Where were?

‘Okay, then where were the ones on the bookshelf?’

In one UD annotation of this sentence, presented in Graph 13, the
subject misleadingly appears to simply be an inflected form of xumen
mexuecu ‘bookshelf’, despite the existence of another participant, hid-
den from the analysis due to it not having a surface realisation. Addi-
tionally, in morphological features, there are two distinct items: a sin-
gular bookshelf, and a plural set of items on the shelf~which number
to annotate this form with is not clear according to UD guildelines.

ROOT

<discourse

<punct

<iadvmod

[- <inmod:poss \ [— <insubj copr>

G (7 @l el —(eeonpermel)

punct>

@) @[

Graph 13: A UD annotation of sentence (20), without an extra token for the
additional «empty» participant.

The only other way to annotate such structures, as we see it, would
be to break the problematic form into two subtokens, as in Graph
14. It is not clear to us that this is preferable, but it solves the issue
of associating features for multiple participants with one form. This
approach also clarifies that there are multiple participants. For now, we
have gone with this approach in the corpus.
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ROOT

punct>

copt>

(onel8)  (2]9)

<punct
<nmod:poss <inmod:loc <ansubj
[fetfrecnnernnep - J
| ¥ .
Mayn]1)  (]2)  (angal3) (wmen]) (rexvecnneru]5) (nep[e)
(NouN) (Noun) (NouN)

Graph 14: A UD annotation of sentence (20) with an extra token for the
additional «empty» participant.

4.3.3. Substantivised genitive expressions

Also wrapped up in discussions of «ki» in Turkish are substantivised
genitive expressions. In Kyrgyz these are formed with -NIKI. Despite
the similarity in Turkish and potential etymological unity of the K/
element, the way -NIKI works is conceptually different from -DAGI:
the former creates a substantivised form of the genitive, whereas the
latter creates an attributive form of an adjective, and, on occasion, a
substantivised form as discussed in §4.3.2. An example of Kyrgyz
-NIK] is presented in sentence (21), which is drawn from our corpus.

Q1) XKybatieim  Odauadacel  Oandap OOIMOCYHYH mepe3ecut
jubay-(I)'m daca-DAGI bala-LAR bolmo-(s)I(n)-nIn  tereze-(s)In

spouse-poss. 156 summer.house-Loc.ATTR child-PL  room-pPoOS
$.3-GeN window-pP0ss.3:acc
wawa-6ywa  maszaan, AWIKAHAHBIKbIY — ma3anadail

Koronmyp.

sas-E-bus-E tazala-(I)p, asqana-NIKIn tazala-BA-E qoy-(I)
ptlr.

rush-vapv-rush-vabv clean-vapv  kitchen-GEN.SUBST:ACC
clean-NEG-INF put-PST.IDF;3

‘My spouse cleaned the windows of the children’s room at the
summer house hastily, but didn’t clean the kitchen’s.’

Our approach to dealing with -N/K1 is the same as for substantivised
forms of -DAGI: we explicitly add an empty head to our dependency
graph, and give it the features of the head of the phrase, with an
nmod:poss relationship to the noun with -NI/K/ morphology. We
segment the subtokens in the middle of the morpheme, e.g. ankananbi-
kbiH, Where we treat the first part as a genitive (the full equivalent
of which is amkanansH) and the second part consists of K/ and any
additional morphology—here, accusative case. A dependency graph
showing this is provided in Graph 15.
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nnnnn
anmodioc anmoposs <nmod poss: puncte- auxe
varli] - [sanarnlz] (CEE) Comecymnlg) 0 Gl 5 foomsltg) (1
(fiou) (toury (tour (toury) (erg)

Graph 15: Dependency graph for sentence (21), with the null head a separate
token.

ROOT

Tyers and Washington [Tyers, 2015] parse cognate forms as two
separate tokens, but make the second one a case dependent on the first,
preventing the analysis of two separate participants in the event. Benli
[Benli, 2023] mysteriously treats some -NI/K/ forms as being ADJ and
amod dependents; however, one form in the corpus is treated as having
two case markings, one being accusative (instead of genitive) and the
other being the case of the empty head.

4.4. Inflection versus derivation

A number of suffixes that occur with nouns in Kyrgyz are not
commonly analysed as case suffixes among Kyrgyz linguists. For
example -LUU could be considered an ornative case suffix, but it is
not. Similarly, -s/z could be considered abessive or privative case, -DAy
could be considered semblative case, and -¢4 could be considered an
adverbial case.

There are at least three different ways to analyse nouns with such
morphology:

1. One way is to treat the nouns as deriving adjectives or adverbs;
e.g., bananyy in (18) could be treated simply as an adjective ‘having
child(ren)’ that happens to be derived from the noun 6aza ‘child’.
This analysis is unsatisfying because these morphemes act quite
productively.

2. Another possible analysis is to analyse these morphemes as case
marking, as is done for other cases in Turkic. So, the lemma of 6aranyy
would be 6aza, and there would be annotation for ornative case in the
grammatical features. One disadvantage of this approach is that unlike
other case morphemes, these morphemes both do not enable the noun
to act as a core argument of a verb (i.e., one that is involved in case
demotion or promotion related to grammatical voice inflection), and
can be used to create attributive (adjective-like) forms. Additionally,
the names for these cases are not standardised in Kyrgyz grammar, and
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the names that seem the most obvious to use are not all standard within
Universal Dependencies.

3. These morphemes can be treated as cliticised postpositions. This
has the advantage of highlighting their productivity and their difference
from case suffixes. The main disadvantage of this approach is that
tokenisation then does not line up with spaces. Another disadvantage
is that the other case morphemes could also be annotated this way, and
not doing so introduces some level of arbitrariness into the corpus.

We decided to go with the third approach for the most part, as shown
in (22) and Graph 16, depicting a sentence drawn from our corpus.

(22) Adamkamacwviz  6onboc, casz bakxacwlsz bonboc.

adam gata-slz  bol-BAs, saz baga-slz bol-BAs.

person error-ABE  be-NEG;FUT.IDF marsh frog-ABE be -
NEG;FUT.IDF

‘A person won’t be without errors, a marsh won’t be without

frogs.’

ROOT

puncte>

(o]

Graph 16: Annotated version of sentence (22), showing case-like morphology
treated as postpositions.

Benli [Benli, 2023] uses a mixture of the first two approaches. For
example, -LUU and -s/z forms are sometimes annotated as NOUN,
other times as ADJ, and other times as ADV, and often with the lemma
being the noun lemma which the morpheme is attached to, regardless
of the part of speech annotated. Tyers and Washington [Tyers, 2015]
use a mixture of the first and third approaches; for example, 6anacei3
‘without children’ is treated as having two subtokens, with ckI3 an
ADP, while cancsiz ‘without count’ is treated simply as an adjective.

5. Conclusion

In this paper we have presented several issues of syntactic annotation
relevant to the annotation of a forthcoming Universal Dependencies
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annotated corpus of Kyrgyz text. We have compared these issues to
the existing UD corpora of Kazakh [Tyers and Washington, 2015;
Makazhanov et al., 2015] and Kyrgyz [Benli 2023]. We have weighed
the advantages and disadvantages of various approaches, and argue
for specific solutions to these issues. Compared to the existing Kyrgyz
treebank [Benli 2023], we aim to present a more comprehensive
analysis of ongoing annotation issues and to build a treebank of larger
size and domain coverage.

The UD Kyrgyz corpus presented here significantly contributes
to the syntactic resources available for the Kyrgyz language. This
corpus will serve as a valuable resource for studying the syntax
and grammatical structure of the Kyrgyz language, as well as for
developing language technologies such as dependency parsers and
machine translation systems. It provides higher-quality annotated data
compared to the previously available UD Kyrgyz treebank [Benli 2023],
addressing the need for expanded Kyrgyz resources to support natural
language processing applications. The inclusion of a new syntactic
corpus in the Universal Dependencies framework for Kyrgyz will not
only enhance the quality of linguistic research but also contribute to
the broader goal of enhancing the representation of underrepresented
languages in language technology. By addressing existing limitations
and inaccuracies, this endeavour enables the Kyrgyz language to be
better understood, studied, and utilized in various language-related
applications along with promoting the development of resources to
support Kyrgyz natural language processing.
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AHHOTAIUA TPAMMATHYECKHX OIINBOK B TEKCTAX
HA TATAPCKOM SI3BIKE C IOMOIIIBIO MHCTPYMEHTOB
KOPITYC-MEHE/I’KEPA
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"Huemumym npuxiaonoi cemuomuxu Axademuu Hayx Pecnybauxu
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B naHHOI1 cTaThe OMMCaHBI IEPBBIE PE3yIbTAThl AHHOTAMY TPAMMATHIECKUX
omMOOK B TEKCTaX Ha TaTApPCKOM S3bIKE, BBIITOJIHEHHON C HCIOJIb30BAHUEM KOP-
nyc-meHemkepa “Tyran Ten”. Jlatacet juisi aHHOTAaMU OBUT COOpaH M3 COIU-
anpHbIX cereil (Telegram, VK) u undopmaironsbsix BeO-caiiToB. OH cOCTOSIT
npumepHo u3 20000 TexcToB, coolluieHuit 1 KoMMeHTapueB. bbula paspaboTana
Kiaccu(UKaIys rPaMMAaTHIECKUX ONIMOOK B TATAPCKOM SI3bIKE, YUHTHIBAIOIIAS
TaKWe acleKThl, Kak opdorpadusi, MyHKTyaIus, [paMMaTHKa, BBIOODP CJIOB U JpY-
rue omMOKHU, KOTOPbIe XapaKTepHB! AJsl TATAPCKUX IMOJb3oBaTesell MnTepHera.
Bt pazpaboran MOIyJb JUIsl PYYHOTO aHHOTHPOBAHUS M CIEIUAIBHBIA HaOOp
TeroB. Pa3paboTaHHBI MOIYNb MO3BOJISET TOCIIE aHHOTALNWU IKCIIOPTUPOBATH
napajuieNIbHbIA KOPITYyC MPE/UIOKEHUH ¢ aHHOTAlMeH IpaMMaTHYECKUX OIINOOK,
KOTOPBIIl MOKET OBITh MCITONB30BAH ISl aBTOMATH3AIUK 3aJIa49d WCTIPABICHHS
OIIMOOK B TATAPCKHUX TEKCTaX.

KitroueBble ¢J10Ba: TaTAPCKHI A3BIK, aBTOMATHYIECKOE UCTIPABJIEHHE TPaMMa-
THYECKUX OIIMOOK, KiIacCU(PUKaMs OIKMOOK, KOPIYC OMMOOK, aHHOTALUS OLIHU-
OOK.

GRAMMATICAL ERROR ANNOTATION IN TATAR TEXTS
USING CORPUS MANAGEMENT TOOLS

B. E. Khakimov', D. R. Mukhamedshin?®, Z. I. Sadykova’
Institute of Applied Semiotics of the Tatarstan Academy of Sciences,
Kazan Federal University, Kazan, Russia
2Institute of Applied Semiotics of the Tatarstan Academy of Sciences,
Kazan, Russia
khakeem@yandex.ru, damirmuh@gmail.com,
ziliasadykova@mail.ru

This paper describes the first results of the grammatical error annotation in
Tatar texts performed using “Tugan Tel” corpus management system. The dataset
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was collected from the social media (Telegram, VK) and informational web-sites.
It consisted of about 20,000 comments. A classification of grammatical errors in
Tatar was developed, taking into account such issues as spelling, punctuation,
grammatical, word choice and other errors, which are typical for the Tatar users of
the Internet. A module for manual annotation and the special tagset was developed.
As a result of the annotation we can export a sentence-level parallel corpus with
grammatical error annotation which can be used to perform the grammatical error
correction task.

Keywords: Tatar language, grammatical error correction, GEC, error
classification, error corpus, error annotation.

1. BBenenue

DJIEKTPOHHBIN KOPIYC sI3bIKa KaK KOMIUIEKC MHTETPUPOBAHHBIX
CTPYKTYPHO-(YHKIIMOHAIBHBIX JTUHTBUCTUYECKUX MOJEIEH, ¢ OHON
CTOPOHBI, 1a€T BO3MOKHOCTb IIPOBOJUTh LIUPOKUH CIIEKTP HUCCIIEN0-
BaHUi B 001aCTH (PUIIONIOTUH U aBTOMATHUECKOM 00pabOTKH TEKCTa, a
C JIpYroi CTOPOHBI, SIBJISIETCSI COAEPKATEIbHBIM U TEXHOJIOTHUECKUM
APOM pa3IMYHBIX MPUKIAIHBIX pa3paboTok. /laHHOe HampaBiIeHHE
TaKKe BKJIIOYAET B ceOs MOJArOTOBKY M Pa3METKy CHEelHaIU3UpOBaH-
HBIX IOJKOPILYCOB JUIsl 331a4 aBTOMaTHYECKOr0 aHajau3a TEKCTOB, B
YaCTHOCTH, TAKUX KaK aBTOMAaTHYeCKOe 00HApyKEHUE U KOPPEKTHUPOB-
Ka OIIMOOK.

B nonsiTMe aBTOMAaTHMYECKOI'O HCIPAaBIEHHs IpaMMaTHYECKUX
omn6ok (Grammatical Error Correction) B COBpeMEHHON IPaKTHKE
aBTOMAaTHUYECKOH 00pabOTKH €CTECTBEHHOTO S3bIKa BKIIIOYAIOTCS HE
TOJIBKO COOCTBEHHO I'paMMaTHYeCKUE ONIMOKH B Y3KOM CMBICIE, HO H
opdorpaduueckue, CeMaHTHYECKHE U JPyTUe THITBI OIHOOK. 3a mo-
cleiHee JIECSITUIIETHE B 9TOW 001acTH ObUT JOCTUTHYT 3HAYUTEIBHBIN
mporpecc, pa3paboTaHbl METO/Ibl, OCHOBAHHbIE Ha MPaBHUJIAX, CTATH-
CTUYECKHX KJaccu(pHuKaTopax, CTaTUCTHUECKOM MAIIMHHOM IE€PEBO/IE
1, HAaKOHEI, HEMPOHHOM MamIMHHOM TiepeBojie [Bryant et al., 2022].
Jlyis periieHust TaHHOMW 3a/1ayy HA COBPEMEHHOM dTare TpedyeTcs Ha-
JIUYHE Pa3MEUEHHOTO KOopIryca omurOoK. J{J1s TaTapCcKOro si3plKa TaKuX
pPECYPCOB 710 HACTOSILIEr0 BpEMEHHU He cyulecTBoBajio. Hame uccie-
JIOBaHHE OPHEHTHPOBAHO HAa YaCTUYHOE 3aIOJIHEHHE 3TOro npoodera.

2. [loaroToBKa JaHHBIX

B pamkax moaroToBKy pa3MEUEHHBIX MOAKOPITYCOB AJIs 3a7a4 aB-
TOMAaTHYECKOTO aHaju3a TEeKCTOB Il A3bIKOB B PecryOmuke Tarap-
CTaH, B JAHHOM HCCJI€IOBAHUH OCYIIECTBIISICA COOp TEKCTOBBIX MaTe-
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pHAJIOB HA TATAPCKOM SI3bIKE U3 ceTH MHTEpHET, COLMaNbHBIX ceTel 1
MECCEH/IKepOB Ul NUJIOTHON Bepcuu u3 cetu MHTepHeT 1 cocTas-
JICHUS MapeyIebHOr0 KOpIyca OMNOOK U MOCIEAYIOIEel pa3sMeTKH
JlaTaceTa B COOTBETCTBHH C pa3paboTaHHON KiaccH(pUKauei 4acToT-
HBIX OMIMOOK C MCTOJIh30BAaHHEM WHCTPYMEHTOB KOPIyC-MEHeIKepa
«Tyran tem.

[Tnan paGoThI BKITFOUA CJIEAYIOIINE JTAlbL:

* [ToucK MCTOYHMKOB JJIS IaTaceTa B COLMAIBHBIX CETSIX

e [lapcuHr, ckauynuBaHue U Npe00padoTKa BHIOOPKH KOMMEHTA-
pueB

» OuibTpanyst BBIOOPKH 110 SI3bIKY KOMMEHTAPHUEB U yIaJeHHUE He-
pENIeBaHTHBIX TPUMEPOB

* Pazpabotka knaccu(pmKaluy 4aCTOTHBIX THUIIOB OIIMOOK U T3TOB
JUISL pa3METKH

* PazmeTka 1 ucnpasieHne ommdoK

B pesynbrate 6611 cobpan gartacet 00béMom 20000 KOMMeHTapHeB
¢ UuTepHeT-pecypcoB Ha TaTapckoM si3bike (Tenerpam-kanan “Ceitnm-
ceM kmio”, coobmecta CMU, 38371 TaTapckoit actpaasl BKonrakre,
cait xypHaia “CeemMOuKa”). OrpaHUYEeHHOE KOJIUYCCTBO CAHWTOB U
CTpaHUI] B COLMAIBHBIX CETAX, KOTOPBIE BEAYTCS MPEUMYILECTBEHHO
Ha TaTapcKOM si3bIKe, 00yCIaBIMBaET TIIaBHYIO0 OCOOCHHOCTB JlaTaceTa:
B OCHOBHOM OH BKJIIOUAET B ¢€0sI TEKCTHI COLIMAIBHO-OBITOBOM Hampas-
JIEHHOCTH.

Jnst cOopa ngaTaceTa UCHOJB30BAIUCH CIEAYIOIINE HHCTPYMEH-
TBI: DKCIOPT YaToB B Telegram, roToBbIe HHCTPYMEHTHI JTsI TAPCHUHTA
(https://pepper.ninja/ — mis ctpanui coodects BKonTakTe), 6ndim-
oreku Python requests u BeautifulSoup (111 napcunra caiitos).

JlaTaceT KoMMeHTapueB ObII MpeaoOpadoTan: ynajaeHbl TyOnu-
KaTbl, MyCThIE SYEHKH, KOMMEHTapUU Ha HEPEJICBAHTHBIX S3bIKax (B
YaCTHOCTH, — KOMMECHTAPHU Ha OAIIKHUPCKOM, apaOCKOM SI3BIKAX ), TIPU
MTOMOIIM PEeryJisipHBIX BbIpaXeHHH U Ombnmnotek (pandas, NumPy)
yZAaJeHbl HETEKCTOBBIE CHMBOJIBI (3MOKH), HEPEIEeBaHTHbIE HAOOPHI
CUMBOJIOB (HOMEpa TeIepOHOB, ajipeca BeO-caiiToB, ajpeca 3JICKTPOH-
HOU MOoYTHI, id MOTB30BATENEH U T. 1I.).

3. Knaccudpukanus ommoox

AHHOTaIUS TPAMMATHYICCKHIX OITHOOK B COOpaHHOM KOpIyce Tpe-
OoBana pazpaboTKy KiIaccHPUKAIUN HanOoJiee YaCTOTHBIX OITHOOK,
COBEpIIAEMBIX MPU HANMMCAHUHM TEKCTOB HA TATAPCKOM SI3bIKE U (Op-
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MaJbHBIX IPABUJI JIsl aBTOMATU3ALUHU IONOJHEHHS KOPITyca OINOOK.
Ha ocnoBe ananmsa coOpanHHOro naracera MHTepHET-KOMMEHTa-
pueB HaMu OblIa cocTaBlieHa Kiaccu(puKamus 4acTOTHBIX COOCTBEHHO
rpaMMaTH4YecKuX, opdorpapuuecknx u JEKCHIECKUX OMNOOK B Ta-
TapCKOM SI3bIKE:
1. 3ameHa crienupUIECKUX CHMBOJIOB TaTApCKOTO a(aBUTa

2. CnyuaiiHasi BcTaBKa/yajneHne/3aMeHa/epecTaHOBKa

3. HeoOocHoBaHHOE ynoTpeOieHHe 3aMMCTBOBAHUI U3 PYCCKOrO
(TIpu HaJTMYXUY SKBUBAJICHTA U3 TATAPCKOTO SI3bIKA)

4. OmmOKH B HANIMCAaHWW 3aUMCTBOBAaHUH M3 PYCCKOTO SI3bIKa (KaK
ACCUMMJIMPOBAHHBIX, TAK U HE ACCUMUIMPOBAHHBIX )

5. HeoGocHOBaHHOE MOBTOPEHHE OJJHOH OYKBBI

6. Mopdema kak OTIeTbHBIN TOKESH

7. HanvcaHue yacTHLbI CIMTHO C IIPEIbLIYILUM CIOBOM

8. FimeHa cOOCTBEHHBIE Ha PYCCKOM SI3BIKE

9. 3aMeHa cUMBOJIA IO PETYJIIPHOMY IIPABUITY

10. PaznenpHOG/CIMTHOE HANTMCAHKE BMECTO Jieuca

11. BcraBka cuMBoOJIa IO PETYISIPHOMY IIPABUITY

12. Y nanenue cuMBoOJIa MO PETYJISIPHOMY PABHITY

13. dpyrue ommnoku

B nannoii kiaccuukanyy npeacTaBaeHbl Kak OMNOKH, SBIISIONIN-
€csl CJIEZICTBHEM HECOOIIIOICHUS PEryJISIPHBIX PABUII, CYIIECTBYIOIINX
B TaTapCKOM S3bIKe (K IpUMepy, MyHKTHI 6, 7, 11, 12), Tak u Te, KOoTo-
pbie OOBSCHSIOTCS BHESI3BIKOMBIMU (akToOpaMu (HEBHUMATEIbHOCTD
MOJIb30BATENISl — MyHKTHI 2, 5; OTCYTCTBHSI TaTAPCKOW KJIaBUATYPHI Ha
3JIEKTPOHHOM YCTPOWCTBE MOJIb30BATENS — IyHKT 1).

OpuH THI OIIMOKK MOXKET BKJIIOUATh B ce0s1 cpa3y HECKOIBKO S3bI-
KOBBIX NpaBuil. Hanpumep, nyHKT “3amMeHa CUMBOJIA IO PETYIISIPHOMY
npaBuUiTy”’ BKIIOYAET B ce0sl CIIAYIONINE OMINOKH:

—3aMeHa “B” B MHTEPBOKAJbHOM Mmo3uuuu Ha “y” (“‘raysl, aybll,
COliJIoye» BMECTO «TaBbl, aBBLI, COUIIOBEY);

— «-He» BMecTO cy(dukca «-1e» («TOMHE» BMECTO KTIMJIEY);

— HalKMCcaHue 3BOHKOM COTJIACHOM BMECTO €r0 IIIyXOU Mapbl B KOH-
1€ CJIOBa («KUTa0» BMECTO «KHUTAID»);

U IpyTHe.

4. Pazmerka om0k
Pacripenenennas cucrtema Kopmyc-meHepkepa “Tyran Ten” ¢ pac-

MIUPsAEMBIM (DYHKIIMOHAIOM M CHEHUAIN3UPOBAHHBIMU MOJIYJISIMU
o0ecrieunBaeT aBTOMATH3AIMIO PYTHHHBIX MIPOIIECCOB B IMHTBUCTHYC-
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CKHUX MCCIIeIOBaHUAX TaTapckoro s3bika [CyreiiManoB, MyxameamuH,
2018]. Pa3meueHHbIe KOJJICKIIMH JIMHTBUCTUYECKUX TAHHBIX CO3MIAI0T
OCHOBY JIJIsl AAJIbHEUIIIUX UCCIIE0OBAHUI B 00JIAaCTH aBTOMAaTHYECKOTO
aHaJln3a TEeKCTOB.

C moMoIupio OHJIAMH-UHCTPYMEHTa pa3MeTku kopmyca “Tyran
ten” (https://tugantel.tatar) Oputa MpoBeeHa pa3MeTKa KOMMEHTapH-
€B: pa3MeUeHbI IPAHUIIbI U TUIIBI OUIMOOK, COXPaHEHBI HCIIPABICHHBIE
BEPCHH MPEJIOKECHUH.

Jlnis pa3MeTKH UCTIONB30BAJICSl MOJYJIb pa3perieHust MopgoIoru-
YECKOM HEOAHO3HAUYHOCTH CHUCTEMBI YIPaBICHUSI KOPIYCHBIMH JaH-
HeiMH [Myxamenmus, Cyneiimanos, 2020]. O6mwmii Bug uaTepdeiica
JUTsL pa3METKH TPUMEPOB ¢ ommOKaMu mpejcTaBieH Ha Pucynxke 1.
JlaHHBII MOZYJb MO3BOJISIET COXPAHATH PE3YJIbTaThl Pa3METKU B BUJIE
JUCKPETHBIX JEHCTBUI: HCIpPaBICHUE CIOBO(GOPMBI, HCIIPaBICHHUE
MOP(}OJIOTHYECKON Pa3METKH.

Py

Ty

ol

TaT  PaspeleHme MHOTOSHAHOCTH  AdHoTaTopbi  Mposepka  MOAGOP npuMepos TaTucTuka
wa  Eng

IIpyMepsl JOKYMEHTA «» COXpaHATB TONBKO N0 KHOMKE "COXPaHMTL KOHTEKCT'

C oM pasGopom
OcTanock npuMepos: 15155 (ace / CoxpaHerHble / nponyuiesHsic)

a0 MaXX363T wumacam !

part oined | na

no_hyph | ins | del | oth
Mponycrat ‘CoxpatuTs kokTekcT

Puc. 1. UnTepdeiic momyist pasperneHust MOp(OIOrHueCKON HEOJHO3HAYHOCTH
JUTS. Pa3METKU TIPUMEPOB € OIMIHOKaMU

Jlns perienust 3a1a4u Mo pa3MeETKe OMMOOK B TEKCTaX B MOP(OJIO-
THYCCKYIO pa3METKy OBLIH JOOABJICHBI JOMOJHUTEILHBIC TETH THUIIOB
OIITNOOK:

e tat char — 3amMeHa crieQpUUECKUX CUMBOJIOB TaTapcKoro ajda-
BUTA;

e rand — ciTy4aifHasi BCTaBKa/yaalieHue/3aMeHa/TIepeCcTaHOBKa,
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* rus_wrd — He0OOCHOBaHHOE YIOTPEOJIECHNE 3aMMCTBOBAHUIA W3
pyccKoro (Mpyu HAJTMHYUH SKBHBAJICHTA U3 TATAPCKOTO SI3bIKA);

* rus_err — omuOKKA B HAITMCAaHWH 3aMMCTBOBAaHUI M3 PYCCKOTO
A3bIKa (KaK aCCHMIIIMPOBAHHBIX, TAK U HE ACCHMUIINPOBAHHBIX );

* rep — HeOOCHOBaHHOE MMOBTOPEHHE OJTHOIN OYKBBHI;

* morph_tok — Mopdema kKak OTAETbHBIH TOKEH;

* part_joined — HaNmMCaHUE YAaCTHILBI CIUTHO C MPEABLIYLIUM CJIO-
BOM;

* name rus — MMEeHa COOCTBEHHBIE Ha PYCCKOM S3BIKE;

* subs — 3aMeHa CUMBOJIA TIO TIPABHITY;

* no_hyph — pa3zenpHOE/CIIMTHOE HATMCAHUE BMECTO Jieuca;

* ins — BCTaBKa CUMBOJIA 110 PETYJSIPHOMY MIPaBHUITY;

* del — ynaneHnue cuMBOIIa MO PETYJIIPHOMY MIPABHITY;

* oth — nipyroe.

Taxoke 171t pa3MeTKH OMMOO0K, COCTOSIINX M3 HECKOIBKUX CIIOBO-
(dopMm, Tern MOTYT OBITH PACIIMPEHBI METKAMH Havaja U 3aBEPIICHHUS
yuacTka Tekcta (“start ” u “end ” COOTBETCTBEHHO), COCTOSIIEIO U3
HECKOJIBKHX CIOBO(OpPM.

B unTepdeiice Momynst paspemieHus Obuta 100aBiIeHa BO3MOXK-
HOCTb BBIOOpa THIA OMMOKU ISl COOTBETCTBYIOIICH CIOBO(OPMBIL,
0OHOBIICHHBIH UHTEpdEic pe/cTaBlieH Ha Pucynke 2.

Bot
BeeguTte apyroi pas6op
Havano KoHey
tat_char rand rus_wrd
rus_err | rep morph_tok
pari_joined name_rus subs
no_hyph | ins | del oth

MponycTuTb

Puc. 2. Boibop tuna ommoOku B mHTEpdEiice MOIYIIs pa3pereH s
MOP(OIIOTHYECKOH HEOAHO3HAUHOCTH

B ciyuae, ecniu BHYTpH 0IHOTO TOKEHA MOKHO OBIIIO HaiiTh OoJjee
OJTHOM OIIMOKH, U JIaXKe €CITM ATH OMIMOKK ObUTA OJTHOTO TUMA (K TIPH-
Mepy, Bce crieruduyeckne CUMBOIIBI TaTapCKOro andaBuTa ObLIH 3a-
MEHEHBI CHMBOJIAMH PYCCKOTO andaBuTa), pa3Meyanach Kaxaas u3
HUX.
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[locne BBIOTHEHNS PAa3METKH OIIMOOK MOIYJIb TI03BOJIET BHITPY-
3UTh PE3YJIbTAThI B BU/E TAOIUIBI C HCXOAHBIMU TEKCTAMH, Pa3MEUeH-
HBIMU TEKCTaMH M MCHPABIEHHBIMA TeKCTaMU. [Ipumeps! BBITPY3KH
pe3yabpTaToOB IpeacTaBieHsb! B Tabnume 1.

Tab6uuua 1. IIpumepsl pe3y1bTaTOB Pa3MeTKH OIIHOOK

Hcxonubrii PasMedeHHbII TeKCT HcnpasieHnblii
TEKCT TEKCT
Bort aT0 Meno{{{end start Meno;rus wrd}}} Memns 6y
MAXX309T oy{{{end start Oy;rus wrd}}} MOX9009T
naMacam ! Mox0000T{{{end start Moxo006oT; namacam!

tat _char;tat char;tat char;rep;rand}}}
namacam !

2 . PotopHsrii

2{{{start_ end rand}}}. PoTopHbIii

THPICEHD tupacenad{ { {start end THupoceHmotat | TUPICEHID
OIIIKEpyYe char;tat _char}}} emkepyue{{{start end |emxepyue
Pagud nuran | emikepyue; tat_char;tat_char}}} Pagud Pagud muron
KCIICHEH nuroH{{ {start end mwurom;tat char}}} KCIICHEH
HOPMEPBIH kerreHeH { { {start_end kemieHeH;tat HOPMEPBIH
Oeyde 0K char}}} Hopmepsin Oemyue{{{start end | Gemyue oK
MUK3H ? oenyue;tat_char}}} 1ok mukoH{{{start MUKOH?

end mukon;tat char}}} ?

2. PoropHsrit

5. 3akaouenue

B pesynbrare paboThl ObUT CO3/IaH MapayljiebHbIA Pa3MedeHHBIN

KOpITyC OIIMOOK Ha TaTapCKOM si3bIke. Pa3MeTka BBITIONIHEHA Ha OCHO-
BE CIEIHaIbHO pa3paboTaHHON Kiaccudukanuu omuodok. Takoi Kop-
MyC CO3JIaeTCs IS TaTapCKOTO SI3bIKa BIIEPBBIC, TOCIIE PACIIUPEHUS U
JIOTIOJTHEHUSI MOYKET OBITh MCIIOB30BaH MPH pa3paboTKe MPUKITaTHBIX
CUCTEM HMCIIPABJICHHUS OIINOOK.

Coznanue kiaccu(ukanuii 4aCTOTHBIX OIIMOOK U UX (opMaib-
HBIX ONMCAaHHWH CIOCOOCTBYET pa3pabOTKe CHCTEM aBTOMATHYECKOTO
WCTIpaBJICHHS OMMOOK B TEKCTaX Ha TaTapckKoM s3bike. [Togo0HbIe cu-
CTEMBI MOTYT OBITh ITOJIE3HBI KaK IIPU N3YyUCHHH S3bIKA, TaK U B paboTe
Pa3IMYHBIX TOCYIAPCTBEHHBIX OPraHU3aIMii 1 BEJOMCTB.
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HNCCJIEJOBAHUE ABTOMATHYECKOI'O
®OPMHUPOBAHHUSA CUHTETUYECKHUX KOPITYCOB PEYHA
TIOPKCKHUX SA3BIKOB

Y. A. Tykees, K. Toneyoexos, T. banaoekoesa,
K. ZKymanoes, b. Temupxanos
Kaszaxcrui Hayuonanvuoii Ynusepcumem
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B Hacrosiiee BpeMsi OCHOBHBIM MHCTPYMEHTOM HCCIIEOBAHUSI MAIIMHHOTO
[IEPEeBOJla PEUYU B Peub SIBISIOTCS TEXHOJIOTMH HEHpOHHBIX ceTeil. OnHako Juis
MHOTHX 3bIKOB UCCII€Z0BaHHE MPSIMOTO MAIIMHHOTO NIEPEBOJIa PEUHN 3aTPyTHEHO
U3-3a CJIOXXHOCTH (OPMHMPOBAHUS HapalJIeIbHBIX PEUEBBIX KOPIYCOB IS
oOyueHuss HeHpoHHBIX ceTeil. MccinenoBaHuss MallMHHOIO IE€PEBOJA peuu
TIOPKCKUX SI3BIKOB NMPAKTHYECKH OTCYTCTBYIOT H3-3a CIOXXHOCTH CO3JaHUS
HapauIeJbHbIX PEUYEBBIX KOPIYCOB s OOyueHMs] HEHPOHHBIX MOJENeH.
ITosTOMy akTyanabHOW MpOOIEMOH SBISETCA aBTOMAaTHYEeCKoe (pOPMUPOBAHUE
CHHTETHYECKUX MapaieIbHBIX KOPITyCOB JUIs 00y4eHHUsI HEHPOHHOTO MAIIMHHOTO
IepeBosia peur TIOPKCKUX S3bIKOB. B IaHHOM cTaThe mpeiaraeTcsi TeXHOJIOIUs
(opMHPOBAHHS CHHTETHYCCKIX MapaJIIeIbHBIX PEUCBEIX KOPITYCOB TS TFOPKCKHX
SI3BIKOB C MCTIONb30BAHMUEM KAaCKaIHOW CXEMBbI MAIIITHHOTO TIEPEBOA Ha IPUMeEpe
Ka3aXCKO-TaTapCKOH, Ka3aXCKO-TYPELKOil, Ka3axCKo-y30eKCKON S3bIKOBBIX Map.
Oco0OEHHOCTBIO 3TOH KaCKaJHOH CXEMBI SBISIETCS TO, YTO OHA HCIIONB3YET Pelrs-
LIMOHHYIO MOjIeib, OCHOBaHHYI0 Ha Mopgonoruueckoit moaenn CSE (ITonHbrii
HaOoOp OKOHYaHUI) A dTana npeodOpa3oBaHMs TEKCTa B TekcT. HayuHbIM
BKJIAJIOM JaHHOI PabOTHI ABISETCS HCCICIOBAHHE TEXHOIOTHH (hOPMHPOBAHUS
CHHTETHYECKHX MapajIeNbHBIX PEUEBBIX KOPITYCOB TIOPKCKHUX S3BIKOBBIX TIap
C KacKaJHOH cXeMOW MallMHHOI'O MEPEeBOJa PEUU Ha PENILUOHHBIX MOJEISX.
B nanpHeiilieM HoslydeHHbIE CUHTETHUYECKHE KOpIlyca IapajuleIbHOH pedu
OyIyT HCTIONB30BAThCA AT OOYyUCHUS] HEHPOHHOTO MAINIMHHOTO TIEPEBOAA PEUH
TIOPKCKHUX SI3bIKOB.

STUDY OF AUTOMATIC FORMATION OF TURKIC
LANGUAGES SYNTHETIC SPEECH CORPORA

Ualsher Tukeyev, Zhandos Toleubekov, Tolganay Balabekova,
Zhandos Zhumanov, Bigeldi Temirkhanov
Al-Farabi Kazakh National University, Almaty, Kazakhstan
ualsher.tukeyev(@gmail.com, zhandoslp@gmail.com,
t.balabekova@mail.ru, z.zhake@gmail.com,
temirkhanov.bigeldi@gmail.com
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Currently, the main tool for researching machine speech-to-speech translation
is neural network technologies. However, for many languages, research into direct
machine translation of speech is difficult due to the difficulty of generating parallel
speech corpora for training neural networks. Research into machine translation
of speech between Turkic languages is in practice absent due to the difficulty of
creating parallel speech corpora for training neural models. Therefore, an urgent
problem is the automatic generation of synthetic parallel corpora for training
neural machine translation of speech in Turkic languages. This article proposes a
technology for generating synthetic parallel speech corpora for Turkic languages
using a cascade machine translation scheme using the example of Kazakh-Tatar,
Kazakh-Turkish, Kazakh-Uzbek language pairs. The special feature of this
cascading scheme is that it uses a relational model based on the CSE (Complete
Set of Endings) morphological model for the text-to-text conversion step. The
scientific contribution of this work is the study of the technology for generating
synthetic parallel speech corpora of Turkic language pairs with a cascade scheme
for machine speech translation on relational models. In the future, the resulting
synthetic corpora of parallel speech will be used to train neural machine translation
of speech in Turkic languages.

Keywords: Turkic languages, synthetic, parallel, speech corpora, machine
translation
1. BBenenue

B nacTosimiee BpeMs OCHOBHBIM WHCTPYMEHTOM HCCIIEIOBAHUA
MAaIIUHHOTO TIEPEBOJIa PEUU B PEUb SIBIISIOTCS TEXHOJIOTUH HEUPOHHBIX
ceredl. JJIsi MHOTHX $I3bIKOB MCCIEIOBAHUE MPSIMOTO MALIUHHOIO
NepeBo/ia Peur 3aTPyJHEHO H3-3a CIOKHOCTH (DOPMUPOBAHMS Ia-
paUIeTBHBIX PEUEBBIX KOPITYCOB JUIsl 00yUeHUsT HEHPOHHBIX CETEH.

UccnenoBanus napanienbHBIX PeUeBbIX KOPITYCOB ISl TIOPKCKUX
SI3BIKOB MPAKTUUYECKU OTCYTCTBYIOT HM3-3a CJIOKHOCTH CO3JaHUS
MapajieIbHbIX PEUYECBBIX KOPIYCOB JUISI OOyYEeHUS HEUPOHHBIX
MOJIENeH.

[TosTomMy B maHHOW paboTe TpearaeTcsi UCCIEA0BaTh MOIX0T
IIOCTPOCHUSI MAIIMHHOTO TIEPEBOJa PEUH MO KACKaTHOU cxeMe s
(hopMupoOBaHUS CHHTETUYSCKUX MapaUICIbHBIX PEYEBBIX KOPITYCOB,
KOTOpBIe MOTYT OBITh WCIOJIB30BAHBI JUII O0ydYeHHs] HEHPOHHOTO
MAaIlIMHHOTO MEPEBOJIa PEYHU B PEUb.

HayunplM BKIazioM MaHHOW pabOTHI SBISETCS WCCIEIOBAHUE
TEXHOJIOTHH (HOPMHUPOBAHMSI CUHTETUYECKHUX TapaliIeIbHBIX pede-
BBIX KOPIIYCOB TIOPKCKOM SI3bIKOBOM Maphl MO KAaCKAaJIHOW CXEMBbI Ma-
LIIMHHOTO TIEPEBO/Ia PEUM Ha PESIMOHHBIX MOJIENAX. B nanpHeimem
MOJTYYCHHBIC CHHTETUYECKHUE TTapaJlIe/IbHBIE peUeBhbIe KOpIryca Oy Iy T
HCTIOJIL30BATRCS JIJISl O0YUCHHST HEHPOHHOMY MAITMHHOMY MEPEBOTY
peYH TIOPKCKUX S3BIKOB.
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2. CBsizaHHbIe PadOTHI

MauHHBIA MepeBoj] peYH OCYIIECTBISICTCS ¢ UCTIOIb30BaHUEM
TEXHOJIOTUH O0O0ydeHHUs: HEHpOHHBIX cereil. OgHAKO HEHPOHHBIN
MAIIMHHBI TEPeBOJ] UMEET CBOM OrpaHWdYeHus. s momydeHus
KaueCTBEHHBIX PE3yJbTaTOB HEHPOHHOIO MAIIMHHOTO MEpeBoja
(TEeKCTOB WIM peur) HEeoOXOAMMBI OOJbIIMe 0O0BEMBbl BBICOKOKA-
YECTBEHHBIX MapajlIeIbHBIX KOPITYCOB JJIsi 00ydYeHUs] HEHPOHHOMY
MaImrHHOMY TiepeBoay. COOp MOmZOOHBIX MapaieIbHBIX KOPIYCOB,
MOJTOTOBJIEHHBIX MPO(GECCHOHATBHBIMH NEPEBOTUNKAMU HA MHOTHE
A3BIKH, OYEHb TPYJO0eMKH. XOTS HEHPOHHBIA MaIlMHHBIN NEpPEeBOA
MOKa3aJl BICUATIISAIOIINE PE3YJIbTAThl I MHOTHX SI3bIKOB MHUpA,
npo0eMa Ka4eCTBEHHOTO MAIIMHHOTO MEPEBOA ISl MATOPECYPCHBIX
SI3BIKOB TakK M He pemeHa. [loaromy pazpaboTka U UcciIeJOBaHUE METO-
JIOB M CPEJICTB, TIOBBIIIAOIINX KA4eCTBO MAIIMHHOTO TIEPEBOJIA TEKCTA
Y peuu U1l MaJIOPECYPCHBIX SA3BIKOB, OCTACTCS BECbMA aKTyalbHOU.

[Tpobnema mapauiedbHBIX KOPIYCOB Ui 00y4YeHHS MAITUHHOMY
nepeBony peun S2ST (Speech to Speech Translation) B Hacrosiiee
BpeMsl HHTEHCUBHO n3y4aercs [Karakanta, 2020; Jia, 2022; Bentivogli,
2022]. [Napamrenprbie kopiryca it S2ST (Speech to Speech Transla-
tion) cO3ArOTCS CHEIUATIBHO JUTS OTOH 3a/1a4 U TPeOYIOT CHEeUaTIbHOTO
000pyI0BaHMS [UIS 3aIIMCH PEYX U 3HAYUTEIbHBIX (PMHAHCOBBIX 3aTpar.

Oco0OeHHO aKTyalibHA 3Ta IpolJiieMa IS TIOPKCKUX SI3BIKOB,
MOCKOJIBKY TMapauIeIbHBIX PEUEBBIX KOPIYCOB JUISl AP TIOPKCKUX
SI3BIKOB MpaKTH4YecKH HeT. OHAKO OIHOS3BIYHBIE PEYEBHIE KOPITyCa
y)K€ MOSBISAIOTCS IJIS OTIEIbHBIX SI3bIKOB TIOPKCKOW T'PYIIIBL:
Ka3axckoro, y3oekckoro [Musaev, 2020; Mussakhojayeva, 2021].
CyIecTByeT HECKOJIbKO OTEUEeCTBEHHBIX HCCJIEJOBAHUN PaCIO3-
HaBaHMUS PeYM I Ka3axXxCKOro, y30€KCKOro s3blkoB [Musaev,
2021; Mamyrbayev, 2020; Mamyrbayev, 2022; Mawmbipbaes, 2022;
Khassanov, 2021].

HccnenoBanus HEHPOHHOTO MAaIIMHHOTO TMEPEBOJA peUd IS
TIOPKCKHUX S3BIKOB TMPAKTHYECKH OTCYTCTBYIOT HM3-3a TPYIHOCTEH
CO3J/IaHus MapalieNbHBIX peueBbix koprnycoB S2ST (Speech to Speech
Translation) st 00y4eHusl.

[losToMy, B 1aHHOI CTaThe MpejaraeTcsl aBTomaTuyeckoe (op-
MHUPOBaHHUE MapaJUICTBHBIX KOPIYCOB PEYH ITyTeM MOCTPOSHUS Ma-
muHHOTro TiepeBoa peun S2ST (Speech to Speech Translation) o
kackagHol cxeme, rae atan TTT (Text-To-Text) nmpemiaraercs pe-
IIATh JUISI TIOPKCKHX SI3BIKOB C UCIIOJIb30BAaHUEM PEIISIIMOHHBIX MO/IE-
JIell MaIIMHHOTO MEPEBO/IA. IEPEBOJ TEKCTOB Ha OCHOBE HOBOM MO/Ie-
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11 Mopdonoruu no noaHomy Habopy okonuanuii (CSE-monenu). 3a-
TEM 3Ta cucTeMa MamuHHOTo nepeBoaa peun S2ST (Speech to Speech
Translation) mo kackagHOW cxeMe UCTIOIb3yeTcs sl (GOpMUPOBaHUS
HapajIeIbHOro KOpIlyca pedH TIOPKCKHUX SI3bIKOB. Jlanee MOXHO Ha
MOJTyYEHHBIX MapaUIeNIbHBIX KOPIycax pedn o0ydaTh HEHPOHHYIO
MO/JIeNTb MAIIIMHHOTO TIEPEBO/Ia PEUH TIOPKCKUX S3BIKOB.

3. Metox

Jis pa3pabOTKH TEXHOJOTHMH PEYeBOr0 MAIIMHHOTO IMEpeBOa
TIOPKCKUX S3bIKOB 10 KaCKaJHOM cxeme (OpMUpPOBaHMS MapauIeIbHBIX
KOpIIyCOB peYM TIOPKCKHUX S3bIKOB B padoTe paccMaTpUBarOTCS
CJIEYIOIIHUE 3a/1a4H:

— pa3pabotka CSE-Momenu Mopdomoruu A Kax10oro U3 BEIOpaH-
HBIX TIOPKCKHX SI3bIKOB;

— pa3paboTKa peNSIUOHHBIX MOJENEH, afrTOPUTMOB U MPOTPaMM
MaIIMHHOTO NEPEeBOJia TEKCTOB HA TIOPKCKHUE SI3BIKH;

—noaoop cpenacts pacrnoznaBanusi peun B TekcT (CTT — Speech-
To-Text) 11t Ka3axXCKOI'0 A3bIKa;

—noadop cpeactB cunre3a peun u3 tekcra (TTS — Text-To-
Speech) ans Tarapckoro, TypeuKoro  y30eKCKOro si3bIKOB;

— pa3paboTKa KacKaJHOH CXeMbl MAIIMHHOTO TIEPEBO/IA TEKCTa C C
MCIIOJIb30BAHUEM PESIIMOHHBIX Mozenei aiig stana TTT.

Pazpaborky CSE-monenu Mopdosiorud pacCMOTPUM Ha MIPUMEPE
TaTapCKOTO SI3bIKA.

3.1 Co3gaHue JUHIBUCTHYECKHUX pecypcoB 1Jisl Ka3axCKoO-Ta-
TAPCKOIo MallIMHHOI'0 IMEePeBO/1a TEKCTA B TEKCT

Drarbl MAIIMHHOTO MEPEBOJIa TEKCTa B TEKCT Ka3aXCKO-TaTapCKoil
SI3BIKOBOH mapbl Ha ocHOBe Mojenu CSE cnepyromme:

1. pa3zpaboTka mosHOro Habopa OKOHYAHUH Ui Ka3axCKo-TaTap-
CKHUX SI3BIKOB C HCITOJIb30BaHUEeM Mopdostorndeckoi mojenn CSE

2. npoBezieHue MOP(OIOrHYEeCKOro aHajau3a CBsi3eil Ka3axcko-Ta-
TapCKHX S3bIKOB, COCTABJICHUE MOPQOIOTHUECKON TaOIUIBI CBs3EH
Ka3aXxCKOTO S3bIKa M TaTapPCKOTO S3bIKA

3. upenTudukanus Mopdorornyeckoil TabIUIBI Ka3aXCKO-TaTap-
CKUX SI3bIKOB.

4. COCTaBUTH CIHCOK OCHOBOIIOJIATAIOIINX CIIOB Ka3aXCKO-TaTap-
CKOTO SI3BIKA.

5. Co3nath ciMcoK 0a3bl CTOM-CIIOB Ka3aXCKO-TaTAPCKOTO S3bIKA.

6. cozaHKe AIrOPUTMa MAIlIMHHOTO TIEPEBO/Ia Ha Ka3aXCKO-TaTap-
CKUH s13bIK Ha ocHOBe Mozaenu CSE
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7. co3maHue MporpaMMHOTO OOECTICUeHHSI Ha OCHOBE aJTOPUTMa

[lepeunciieHHbIE BBIIIE AT aHATTU3UPYIOTCS OTACIBHO HUXKE.

BriBoa monHoro Habopa OKOHYaHUH TaTapcKoro si3bika. BeiBoA
MOJTHOTO Habopa OKOHYAHWH TaTapcKoro si3bika. J[ms kazaxckoro
s3bIKa pa3padoTaH MONHBIA HAOOP OKOHYAHUH C MCIOJIB30BAHUEM
moposorndeckoit mojenu CSE [Tukeyev, 2020]. CiioBa B TaTapckoM
SI3bIKE MMEIOT 3 OOJBIINX COI03a, KOTOPhIE PUCOCTUHSIIOTCS K CIIOBaM
CYIIIECTBUTEIBHBIM: OKOHYaHMs MHOXecTBeHHOro yucna (K), mputs-
skatenbHble okoHuaHus (T), magexubie okoH4YaHus (C), OCHOBBI CJIOB
(S). KonmmuectBo pa3Mernienuii onpeaesnsercs mo gopmyie (1):

A =n!/(n-k)! )

JlaBaiiTe pacCMOTpUM BC€ BO3MOKHBIE BapHaHThl pa3MELICHUs
cy(QUKCHBIX TUNIOB: OJUH THII, JBa THMA W Tpu Tuna. KomnuecTBo
pa3MeIlEeHNI Ha TaTapCKOM SI3bIKE — 7.

3 mectomnonoxenus: ogHoro tuna okonuanuii (K, T, C) sBusroTcs
JIOITYCTUMBIM OTIPE/ICJICHHEM C TOUKH 3pEHHsI 3HauYeHus. [[Be pa3Hbie
KOHIIOBKHA MMEIOT 3 CMBICIOBBIX BBITOJHBIX MecTononoxeHus (KT,
TC, KC). U3 Tpex THMOB OKOHYAaHMI CylIECTBYeT | ceMaHTHYECKU
npuemiembiil Tun pazmerienus (KTC). Mbl paccMoTpeny OKOHYaHuUs
B TaTAPCKOM $I3bIKE KaK MIMEHHbIE OCHOBBI (CyILIECTBUTEIIbHbIE, TPHUIIa-
ratejbHble U YUCIUTEIbHbIC) U TJIAaroJIbHbIE OCHOBBI (TJ1aroJibl, Hape-
yust, Hapeuus ). [lonHbIi HAOop TaTapcKUX OKOHYAHUM: Bcero — 2249,

[IpumMeps! BBIBOIa OKOHYAHUH JUISI TATAPCKOTO SI3bIKA PA3MEILICHHSI
KT, KC 1 TaTapcKux OKOHYaHHH MPEJICTaBICHbI B TabMuIax 1-2.

Ta6auna 1. BeiBoa okoHuanuii pazmemenuii Tuna KT
(Plural-Possessive)

Suffixes type T
Tatar Suffixes - Number
type K Singular Plural
Hap- BIM, EM BIOBI3, €0e3 4*5=20
Examples  Hop- BIH, €H BITBI3, €T3
map-
JIop- bl, € bl, €
-Hap- BIM, BIH, bI BIOBI3, BITHI3 5
-Hop- eM, €H ,e ebes, eres 5
-Jap- BIM, BIH, bI BIOBI3, BITHI3 5
-J13p- eM, €H ,e ebes, eres 5
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KomnuectBo okonuanuit anst pasmenienus KT pasao 20.

Tabauua 2. BeiBoa okonuanuii pasmenienuii Tuna KC (Plural-Case)

Suffixes type K Suffixes type C Number
Examples Hap- 1. nom. - 4*6=24
HOp- 2. gen. HbBIH, HEH
nap- 3. dat. ra, re
Jop- 4. acc. HBI, HE
5. loc. Ja, 19
6. abl. JIaH, 10H
7. gen. OesoH
-Hap- -HBIH, T4, HBI, J1a, J1aH, OCJIOH 6
-HOp- -HEH, Te, He, 119, JI9H, OeJIoH 6
-nap- -HBIH, T4, HbI, 13, 1aH, OCJIoH 6
-J19p- -HEH, Te, He, 79, 1oH, OeJIoH 6

Pa3zpaboTka TaOJHMIBI COOTBETCTBUS OKOHUYAHWUU, CTEMOB,
cron cioB. C HCIOJIb30BAHUEM KOJUICKIIMH Ka3aXCKO-TaTapCKUX
S3BIKOBBIX OKOHYaHWH Ha OCcHOBE Mopdonormueckoir mogenu CSE
Oblna pazpaboTaHa COOTBETCTBYIOMIAS TaOiuIa MOP(OIOTHIECKUX
MPU3HAKOB OKOHYAHHUM JBYX SI3bIKOB (Tal1. 3).

Table 3. Morphological table of Kazakh-Tatar endings

Kazakh Tatar

Endings Kazakh Morph Tatar Morph Endings

dar <NB>*dar<pl> <NB>*nap<pl> Hap

m <NB>*m<pos><sg><pl>  <NB>*m<pos><sg><pl> m

ga <NB>*ga<dat> <NB>*ra<dat> ra

myn <NB>*myn<per><sg><pl>  <NB>* <per><sg><pl>  empty

darym  <NB>*dar<pl> <NB>*nap<pl> HapbIM
*ym<pos><sg><pl> *pIM<pOS><sg><pl>

dary-  <NB>*dar<pl> <NB>*nap<pl> HapbIMa

mamyn  *ym<pos><sg><pl> *pIM<pOs><sg><pl>
*a<dat>*myn<sg><pl> *a<dat>* <per><sg><pl>

CornacHo 3TOMy MOAXO0Y BEIPa0OTaHO COOTBETCTBUE OKOHYAHHSAM
Ka)XJI0TO s3blka. Bcero ais cooTBETCTBUS Ka3aXCKUX M TaTapCKHUX
OKOHYAHUH BBISBIEHO 5217 psAn0B OKOHYaHUI.
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Pa3paboTaHbl COOTBETCTBUS CTEMOB Ka3aXCKUX M TATAPCKHUX CJIOB
(Tabm. 4).

Taonauna 4. CteMbl B Ka3aXCKOM U TATAPCKOM fI3bIKAX

stem in Qazaq stem in Tatar
| bir | oep |
| bala | Oana |
belgt ousre

Pa3paborana TabiuIa COOTBETCTBUS CTOM CJIOB Ka3aXxCKOTO U Ta-
tapckoro s361k0B (Table 5).

Tab6auua 5. Cton cjioBa B Ka3aXCKOM U TATAPCKOM SI3bIKAX

SW in Qazaq SW in Tatar
| men | MUH |
| jéne | hom |
ne SIKA

3.4 BoiGop cpeacTB pacno3HABaHUS PeYH M CHHTe3a peym.

s MHCTpYMeHTOB pacmo3HaBaHusi peuyd B TekcT (STT —
Speech-To-Text) st Ka3axCKOro s3pIKa B35ATa TOHKO HACTPOCHHAS
MOJIeJIb Ha OCHOBE NPEIBAPUTEIHLHO 00YUEHHON MOJEIN Ha OCHOBE
npeobpazoBareis wav2vec2-large-xlsr-53 ¢ KOHHEKITMOHUCTCKOM Bpe-
MenHol knaccudukanueit (CTC) [Baevski, 2020]. DTa Moaens ocHO-
BaHa Ha MJice HECaMOYTPaBISIEMOT0 00y4eHHSsI, YTO O3HAYAET, YTO OHA
oOyuaeTcs Ha OOJIBIIOM KOJMYECTBE HEMAPKHPOBAHHBIX ayIHOMAH-
HBIX, @ HE HA MAPKUPOBAHHBIX JAHHBIX (JAHHBIX C COOTBETCTBYIOIIEH
TPaHCKPHUIILHEH).

JI1s1 CMHTe3a peYH MCIOJb30BAaJICsl HHCTPYMEHT CHHTe3a pedyn
TurkicTTS ¢ oTkpbITHIM HcX0AHBIM KoaoM |Mussakhojayeva,
2021].

4. JKcnepuMeHTbI H pe3yJIbTaThl

Huxe B Tabnuime 6 mpeicTaBieHBl pe3yiabTaThl MAIIMHHOTO
MepeBo/ia Peur ¢ Ka3axcKoro si3blka Ha Typeukuil. Tabmuua coot-
BETCTBHUSI OKOHYAaHUN IS Ka3aXCKO-TYPEUKOH S3BIKOBOM Mapsl
conepxxut 36 cioB u 9135 crpok. Tabnuiia COOTBETCTBHSI CTEMOB Ka-
3aXCKO-TYpPELKOH SI3bIKOBOM mapel coctoutT u3 19846 cnos. [onon-
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HUTENbHO TabJIHIIa COOTBETCTBHUS CTOM-CIIOB Ka3aXCKO-TYPEIIKOM S3bI-
KOBOH mapsl BKItodaeT 198 cnos.

Table 6. UcxoaHbIii TeKCT pedd, TEKCT PACIIO3HAHHON peYH,
OLICHKA TEKCTA PACIIO3HAHHOW pedH, CTAHJAPT NepeBo/ia TYPenKoil pedu,
MAUIIMHHBII MepeBo/] peuH, OlleHKAa MALINHHOTO NlepeBo/ia pevyu

. Turkish
Qazaq audio Qazaq STT | Turkish(gold |  Lurkish machine
(source text - P dard) machlr}e translation
for speech) recognition estimation standar translation : 1
estimation
1 2 3 4 5 6
Asn ekeymi3 | asu ekeyimiz | WER: 5.71 Ayan ve ben ayan ikimiz | WER: 41.67
0ip maprara 6ip maprara | BLEU: 50.81 | ayni masada bile bir BLEU: 13.13
oTeIpranObI3. | otbipranOb3 | TER: 20.00 | oturuyorduk. masaya TER: 66.67
chrF2: 86.71 oturuyorduk. | chrF2: 47.43
Con KyHHEH con kynHeH | WER:4.94 | O giinden o giinden WER: 52.50
Gacram kyHze | Gacram BLEU: 53.88 | sonra her beri itibaren | BLEU: 4.79
KeIIKiciH KYHJe TER: 18.18 | aksam ahirin hergiin TER: 72.73
aT KOpaHbIH KEILKICIH chrF2: 90.97 | catisinda aksam isim chrF2: 44.68
Tebecine aT KOpaHBIH toplanmay1 ahirin gatiya
JKMHAITYJIbl Tebecine aliskanlik toplama
oneTke KUHATYIA haline getirdik. | aliskanlik
aifHaIIBIP- dlIeTKe dondii
JIBIK. aiffHaIABIP/IBI
bi3 013 WER: 5.71 biitiin biz WER: 79.25
eprerinepiin | eprerinepain | BLEU: 45.94 | masallart her | masallarin BLEU: 4.20
Oopin AsHHBIH | 6opiH TER: 2222 | giin Aya’nin her_sey TER: 128.57
631 KYHJICJIKTI | asHbIH 31 chrF2: 88.44 [ uydurdugunu | akortnin chrF2: 29.60
oitamn KYH/JICITIKTI ogrendik. 0z giinliik
IIBIFApaThl- olinamn diisiinmek
HBIH OLIIK. LibIFapa- belkiani
THIHBIH bilmekmadik
OLImiK
Kaneig oiina | kansig oiiia | WER: 4.00 | kalin akilda kalin WER: 50.00
JKaTKaH JKaTKaH BLEU: 66.87 | uzanmak diistinceda BLEU: 19.00
CHSIKTBL. CHSAKTBI TER: 0.00 biraz. yatmakanlar | TER: 50.00
chrF2: 94.83 biraz chrF2: 38.14
Kemukicin KEILKICiH WER: 7.32 | aksam yerden |aksam yerden | WER: 0.00
JKEePICH KepaeH BLEU: 19.36 | kazilmis kazilmig BLEU: 100.00
Ka3bUIFaH Ka3bUIFaH TER:40.00 | sayfaya sayfaya TER: 0.00
Oapakka Oapakka chrF2: 84.71 | gelecegiz gelecegiz chrF2: 100.00
KeJleMis. Kenemis3
Kapaurpuislk | kapanrbuiblk | WER: 4.55 | Karanlik Erken | Karanlik WER: 0.00
epre TyckeH. | epre Tycken | BLEU: 55.03 | diismiis Erken BLEU: 100.00
TER: 0.00 diismiis TER: 0.00
chrF2: 94.23 chrF2: 100.00
Asin Gapakta | asH Oapakra | WER: 3.12 | Ayan sayfada |ayan sayfada | WER: 3.03
TOPT KYH TOPT KYH BLEU: 75.98 | dort giin dort giin BLEU: 75.98
JKATBII KAJIABI | JKaThII TER: 0.00 uzanmak sol uzanmak sol | TER: 0.00
KaJIJIbI chrF2: 95.90 chrF2: 96.06
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1 2 3 4 5 6
OcblIan oceina keiiy | WER: 9.43 buradan buradan WER: 48.00
KeiiH AsH asH ToObiran | BLEU: 30.51 | sonrasinda birazin BLEU: 6.57
TOOBIFBIH KaWThII TER: 37.50 mafya ger ayan mafya TER: 85.71
KalThII OpHbIHA chrF2: 77.02 | yerine geri yeriya chrF2: 36.96
OpHBIHA caJjiapran sebebiylei sonuglaranlar
cajiapraH HKOK yok yok
JKOK.

Kernke neiiin | kenke naeiiin | WER: 3.70 uzun siire uzun siire WER: 35.00
yiibIKTail yibIKTal BLEU: 59.46 |uyuyamadim |uyumak al BLEU: 31.95
aIMaIbIM aIMabIM TER: 0.00 onumadik TER: 66.67
chrF2: 95.32 chrF2: 62.78
AramubiH wici | aramaeig mici | WER: 8.33 kardeslerim kardesmin WER: 39.29
CIHIIl KaIThl CIHIIT KanThl BLEU: 19.00 | koku kirik koklamaka BLEU: 31.95
TER: 25.00 ¢anta kirik ¢anta TER: 50.00
chrF2: 74.60 chrF2: 52.10

Pacnpenenenue ommOOK 1Mo tanaM. JKCIEPUMEHT BKIIOYAT TPU
sTana: npeodpazoBanue peun B TekcT (STT), mepeBoj TekcTa B TEKCT
(TTT) u npeobpazoBanue Tekcta B peub (TTS). Ommnbku Habm01aMMCH
Ha KaXIOM JTame, MpUYeM CaMblii BBICOKHH NPOIEHT OMMOOK B
cpennem npuxoautcst Ha 3tan TTT (58%), 3a KOTOpEIM clieAyeT aTar
STT (42%). Ha stane TTS ommbok He Obut0. B cpennemM orneHKH Jist
kazaxcko-typerkoil mapei: WER: 26,65; BLEU: 47,96; TER: 31,76;
chrF2: 76,44,

B tabnune 7 mpencraBieHbl pe3yibTaThl MAIIMHHOTO MEPEBOJA
peYM C KazaxCKoro si3bika Ha y30ekckuid. Tabinia coOTBETCTBUSA
OKOHYAHHUU Tapbl Ka3aXxCKO-y30€KCKHI SI3bIKOB HacUHUThIBaeT 6042
cTpoku. Tabiniia COOTBETCTBHSI CTEMOB Maphbl Ka3axCKO-y30eKCKUH
sI3bIKOB HacuuThiBaeT 20285 cioB. Tabnuia cOOTBETCTBUS CTOM-CIIOB
JUTSL Ka3aXCKO-Y30€KCKOM S3BIKOBOM Maphl HacUUTHIBaeT 198 coB..

Taéauua 7. UcXoaHbIIi TEKCT pevn, TEKCT Paclio3HAHHOI peuH, olleHKa

TeKCTa PACIIO3HAHHOM pe4H, CTAHIAPT NepeBoja y30eKcKoii peun,
MALIMHHBII MepeBo/] peuH, OlleHKAa MALIMHHOTO NepeBo/ia pevyu

Uzbek
Qazaq . Uzbek Uzbek :

(source text audio Qazaq STT (gold ma-chine machine
for specch) recog-nition estimation standard) transla-tion translation
estimation

1 2 3 4 5 6

MeH 1maii MEH waif WER: 0.00 Men choy men choy WER: 9.09
IKeH i imKeHai BLEU: 100.00 |ichishni yax- |ichishkanni BLEU: 30.21

JKAKChI JKAKCBI TER: 0.00 shi ko‘raman |yaxshi ko‘ra- |TER: 20.00
KepeMiH KepeMiH chrF2: 100.00 man chrF2: 88.12




Kopnycya;l JIUHZBUCMUKA U KOpNYCHble Uuccneo08anus

233

Ipoposzkenue Tadauubl 7

1 2 3 4 5 6
On ynuBepcu- |on yHusep- | WER: 0.00 U univer- u universi-tetda | WER: 9.52
TerTe PpaH- |cuTerTe BLEU: 100.00 |si-tetda fransuz tilini BLEU: 39.76
1y3 TiMiH hpaniy3 TER: 0.00 fransuz tilini |o’rgan-ishda | TER:20.00
yiipenyne TidiH yitpe- | chrF2: 100.00 |o‘rganmoqda. chrF2: 84.39
Hyze
Onop cenbi |omop cen6i |WER: 0.00 U har shanba |u har shanba WER: 18.75
kyHi GpyT6on |kyHi dyr6on |BLEU: 100.00 |kuni futbol |kuni ¢pyréu BLEU: 53.73
oliHal bl olHal b TER: 0.00 o‘ynaydi. o’ynaydi TER: 16.67
chrF2: 100.00 chrF2: 65.80
OTKeH OTKEH WER: 0.00 O‘tgan yozda |o’tgan yozda | WER: 0.00
Kazna 013 Kazna 013 BLEU: 100.00 |biz plyajga |biz plyajga BLEU: 100.00
Karaxaiira  |xaraxaiira | TER: 0.00 bordik. bor-dik TER: 0.00
GapabIK OapIbIK chrF2: 100.00 chrF2: 100.00
Onap orap WER: 0.00 Ular hozir ular hozir kino | WER: 0.00
Kasip KHHO kasip kuno  |BLEU: 100.00 |kino tomosha |tomosha qilish- | BLEU: 100.00
Tamamranayaa |tamamanayna | TER: 0.00 qilishmoqda. [moqda TER: 0.00
chrF2: 100.00 chrF2: 100.00
MeHix MeHiH cyiiiki | WER: 8.70 Mening mening cyiiiki | WER: 23.08
CYHIKTI TyciM |TyciM KoK BLEU: 31.95 |se-vimli rangim ko’k BLEU: 35.36
KOK TER: 25.00 rangim ko‘k. TER: 25.00
chrF2: 73.91 chrF2: 58.10
On 6oc o1 6oc WER: 0.00 U bo‘sh u bo’sh WER: 14.29
yakpITBIHAa  |yakeITeiHma |BLEU: 100.00 |vag-tlarida  |vag-tlarida BLEU: 37.68
KiTam okynel | kiTan okyasl | TER: 0.00 kitob o°q- kitob o’qish- | TER: 28.57
JKaKChI KOPEIIi | KaKCh chrF2: 100.00 |ishni yaxshi |mogda yaxshi |chrF2: 77.06
Kepeni ko‘radi. ko‘radi
OO61ee KOJIMYECTBO CIOB Ha Ka3axCKoM s3blke — 73. OOmiee

KOJIMYECTBO OMIMOOYHBIX CIIOB B MALIMHHOM TMEPEBO/IC HAa Y30EKCKUN
s361K — 14, Ha stane CTT xonmndecTBo ommb04HBIX CI0B — 6. Ha sTame
TTT xonnvectBo ommbouHbIX ciioB — 8. Ha atane TTC konuuecTBO
omunbouyHbiXx cnoB paBHo 0. Ilpoment ommbok mns srana CTT
coctaBut 6/73 = 8%, ns atana TTT Oyner 8/73 = 10%. Bnusuue
(TporieHT) 3TAoB MEepeBoAa peun Ha oomee kauectBo: CTT — 6/14 =
42%; TTT— 8/14 = 58%; TTC — 0/14 = 0%. B cpexHem OueHKH st
Kkazaxcko-y30ekckoit mapel: WER: 15.98; BLEU: 47.23; TER: 27.30;
chrF2: 75.43.

Yeroipe metpukn WER, BLEU, TER u chrF2 ucnons3oBanucs
JUIs OLICHKH C MCTIONIb30BaHMEM MHCTpyMeHTa Sacrebleu [Sacrebleu,
2023]. HempaBuiibHO pacrio3HaHHBIE U HEBEPHO MEpeBEEHHBIE CI0BA
BBIICJICHBI JKUPHBIM TipudTOoM. ClloBa, NEpEeBECHHbIC CHHOHUMAaMH,
BBIJICTICHBI )KUPHBIM MIPU(OTOM U KYPCUBOM.

B mnepBom crosibiie Tabmuibl 6 MpUBEICHBI MPEIIOKCHUS Ha
Ka3aXxCKOM $sI3bIKE, KOTOpble HE0OXOAMMO 03BYy4HTh. Bo BTOpOM
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cTosI0Lle TpEeACTaBIeH pe3yjbTaT 3Tama paclo3HaBaHus peuyu. B
TpeTbeM CTOJIOILEe TaOIMIbI MpeICTaBIeHa OLIEHKAa PAaclo3HaBaHUs
peyu mo yKazaHHBIM MeTpukaMm. B uerBepToM cTosOLEe TaOIUIBI
NPEACTABIEH «30J0TOM CTaHAAPT» MEPEBOJA MNPEAI0KECHUU Ha
TypelKui, y30eKCKnH s3bIK. B msarom cTonbiie Tabauibl mpeicTaBicH
pe3ysIbTaT MAIIMHHOTO MTEPEBOJIA PEUYH Ha TYPEIKHIHA, Y30eKCKUH S3bIK.
ITocnennuii cronbern NpeacTaBiseT OLEHKY MAIIMHHOIO IepeBojia
peun.

PesynbTarel 3KCNEPUMEHTOB Ka3aXCKO-TYPEUKONH M Ka3aXCKO-
y30€KCKO# Mmap Mo YeThIpeM HCIOJIb30BaHHBIM METPUKAM MPUMEPHO
Onu3Ku B cpetHeM. B 11e10m, 3KcrieprMeHT 1okas3ai, 4To npeajgaraemas
TEXHOJIOTHSI TIEpeBOJla PEYH C Ka3axCKOTo Ha TYypPeIKUid, y30ek-
CKUM SI3BIKM SBJIAETCS MHOTOOOEIAIONIEH, O YEM CBUACTEIBCTBYIOT
OTHOCHUTEJBHO Bbicokue nokazarenu BLEU u chrF2.

5. 3akiaouenue

B cratbe mnpexncraBieHO MCCIENOBAaHUE BO3MOXKHOCTH
aBTOMAaTH4ECKOro (POPMUPOBAHHS CUHTETHUYECKOrO MapaielbHOTO
KOpIlyca KacKaJHOW CXeMOM MAallMHHOIO IEPEBOJIa PEYU TIOPKCKUX
SI3BIKOB Ha MPUMEPE TaTapCcKOro, TYPEIKOro U Y30eKCKOTO SI3bIKOB. B
JAHHOM KacKaJlHOW cxeMme (pasa MaIWHHOTO TMEePEeBOJIa TEKCT-B-TEKCT
BBITIOJTHSIETCS] HA PeISIIMOHHBIX Moiensix o CSE moaenu mopdonorun
[Tukeyev, 2020]. Pe3ynmbTaThl 3KCIEPUMEHTOB MTOKA3bIBAIOT O BO3MOXK-
HOCTH aBTOMAaTHYECKOTO (POPMHUPOBAHUS MApaAJUIEIbHBIX KOPITYCOB
peYH TIOPKCKUX SI3IKOB MIPETI0KEHHBIM METOZIOM.
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VYIK 81°322.2

BO3MOKHOCTHU CUCTEMBI YIIPABJIEHUS
KOPITYCHBIMU JAHHBIMMU JJI1 PABOTBI C KOPITYCOM
KPBIMCKOTATAPCKOI'O A3BIKA

M. P. Myxameowun', b. 3. Xakumoé', JI. IIl. Kyb6eounosa’
Huemumym npuxaaonou cemuomuxu AH PT,
Poccus, Tamapcman, Kazans
2Unemumym npuxnaonou cemuomuxu AH PT,
Poccus, Kpvim, Cumeheponons
damirmuh@gmail.com, khakeem@yandex.ru,
kubedinova@gmail.com

Cucrema yrpaBiieHHsI KOPITYCHBIMU JJAHHBIMH pa3pa0oTaHa CHelUanbHO s
paboThI C TMHTBUCTHYECKUMHE KOopIycaMu. [ToNCKOBBIN (BYHKIIHOHAM, Tpeiarae-
MBI CHCTEMOM KOPITyCc-MEHeKep, BKIIOUAET B ce0s MOMCK JIEKCHUECKUX eTUHUII,
MOP(OJIOTHUECKUH TTOUCK, JTEKCUKO-MOP(OIOrHYECKH MTOUCK, TTOUCK CHHTAKCH-
YECKUX €IMHMII, TIOUCK N-TPAMM C yYETOM IpaMMaTHKH, OUCK MO0 METaJAaHHBIM
n 1p. Takxe cucTeMa MO3BOJSET MPOU3BOANUTH CIIOYKHBIE BEIOOPKH U3 0a3bl KOp-
MYCHBIX JJAHHBIX [TPH TIOMOIIH KOHCOJIBHBIX YTUIUT. HOBBIM OIBITOM 11 aBTOPOB
CTaJla UHTETpalus KOpIyca KphIMCKOTaTapCKOrO KOPIyca B CUCTEMY YIPaBJICHUS
KOPITYCHBIMH JJAHHBIMU. B cTaThe ONMMChIBAOTCS EPBbIE ATAIbl HHTEIPALIH, pac-
CMaTpPHUBAIOTCS BO3MOXKHOCTH CUCTEMBI Il pabOThI C KOPITYyCOM KpPBIMCKOTAaTap-
CKOTO S3BIKa.

KiroueBble cjioBa: cucTeMa ynpaBlIeHUs] KOPILyCOM, KOPIIyCHBIE JaHHBIE,
KOPIyCHasl JINHTBUCTHKA, IOUCKOBAs CUCTEMA.

CORPUS DATA MANAGEMENT SYSTEM CAPABILITIES FOR
WORKING WITH CRIMEAN TATAR LANGUAGE CORPUS

Mukhamedshin D. R.', Khakimov B. E.', Kubedinova L. Sh.’
Institute of Applied Semiotics of the AS of the RT,
Russia, Tatarstan, Kazan
Institute of Applied Semiotics of the AS of the RT,
Russia, Crimea, Simferopol
damirmuh@gmail.com, khakeem@yandex.ru,
kubedinova@gmail.com

The corpus data management system is designed specifically for working
with linguistic corpuses. The system functionality includes search for lexical
units, morphological search, lexico-morphological search, search for syntactic
units, search for n-grams with grammar, search for lists of word forms or lemmas,
search with taking into account the metadata of documents, search with grouping
by document, context, word form, lemma, morphological features. The system
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also allows you to make complex selections from the database of the corpus data
using console utilities. A new experience for the authors was the integration of
the Crimean Tatar corpus into the corpus data management system. The article
describes the first stages of integration and discusses the capabilities of the system
for working with the Crimean Tatar language corpus.

Keywords: corpus management system, corpus data, corpus linguistics, search
engine.

BBenenue. OcHOBHOM 1IeIbI0 pa3pabOTaHHOI CHCTEMBI yIpaBiie-
HUSI KOpIycHbIMU JaHHBIMU [Nevzorova, 2017], sBasieTcst pabota ¢
pazHooOpa3HbIMH JTMHTBUCTUYECKUMU Koprycamu. Cuctema ynpas-
JICHHSI KOPITyCHBIMH JJaHHBIMU ¢ 2014 Toj1a paboTaeT ¢ AIeKTPOHHBIMU
KOPIIyCaMHU TEKCTOB Ha TaTapCKOM SI3BIKE W TO3BOJISICT MOAKIIOYATH
JMHTBUCTUYECKHE KOPITyChl Ha IPYTHX arrilOTHHATHBHBIX U (IIeK-
THUBHBIX si3bIKaxX. OYHKIMOHAN, MpeAaraeMblii CUCTEMOH, BKIIIOYAET
B ce0sI MOMCK JIEKCUYECKUX €IMHUL], MOP(HOIOTHIECKUI MOUCK, JIEK-
CHKO-MOP(}OIOTHUECKH MOUCK, ITOMCK CHHTAKCUYECKUX €IMHULL, M0-
HCK N-TPaMM C yY4€TOM I'PaMMAaTHKH, TIOMCK CIIMCKOB CJI0BOGOPM WK
nemm [Mukhamedshin, 2017], mouck ¢ y4eToM MeTaaHHBIX JOKYMEH-
TOB, MTOKMCK C TPYNIIMPOBKOH MO TIOKYMEHTY, KOHTEKCTY, CII0BOGOpME,
IeMMe, MOp(OIOTHIECKUM Ipu3HaKaM. Takke B CHCTEME pealn30BaH
¢byHKIIOHAT (POPMUPOBAHUS YACTOTHBIX CITUCKOB Ha OCHOBE MOMCKO-
BOro (h)yHKIMOHANA, JOCTyIeH OTKpbIThIi API 11 6p1cTpOro oomena
JaHHBIMM C APYTUMH cucteMaMu. IIoMCKOBbIE TEXHOJIOIMU peanu3o-
BaHBI Ha 0a3e COBPEMEHHBIX OOIIEAOCTYTHBIX TPOTPAMMHBIX CPE/ICTB!
cucTeMa yrpasieHus 6a3oii naHHbpix MariaDB u xpanunuine gJaHHbIX
Redis. brarogaps koHuenTyanbHON MOJEIH NPECTaBICHUS KOPITyC-
HBIX JaHHBIX, IOMCK B KOPITyce MPOU3BOAUTCA MeHee, yeM 3a 0,05 cek.
B 98,71% ciyuaes.

Pazpaborannas cuctema yHpaBlieHHs KOPIYCHBIMH JIaHHBIMU
OpHUEHTHPOBaHA B MEPBYIO OYepeab Ha MOIICPHKKY 3JIEKTPOHHBIX
KOPITYCOB TIOPKCKHX SI3BIKOB, UTO SIBJISIETCSl BECbMa aKTYyaJlbHBIM JJIs
AKTUBHO Pa3BUBAIOLIECTOCS HAIPABJICHUS TIOPKCKOM KOPITyCHOM JIMHT-
Buctuku. B 2023 roay aBTOpamMu npeanpuHsTa HONBITKAa HHTETpaluu
KOpIyca KpeIMCKOTaTrapckoro sizbika [Kybennnosa, 2016] B cuctemy
yIpaBJICHUs KOPITyCHBIMU AaHHBIMH. B naHHOI craThe OynyT omnuca-
HBI CXeMa pa0dOThl M ApXUTEKTYpa CUCTEMBI YIIPABICHUS] KOPITYCHBIMU
JaHHBIMM, a TAK)KE IEpPBbIE ITallbl UHTErPallMH: YCTAHOBKA CUCTEMbI
YIpaBIICHUsI KOPIYCHBIMU JaHHBIMH, OCHOBHBIE HACTPOMKH, HOBBIC
BO3MOKHOCTH YHPABJICHUSI KOPIIYCHBIMU JJAHHBIMH, 100ABICHHBIE 1151
6oJiee MPOCTOro MOJKIIOUEHHS HOBBIX KOPITYCOB.
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Cxema paGoThI ccTeMbl YIIPABJIeHUA KOPIYCHBIMH JAHHBIMU.
Jnst mporpaMMHOM peanu3aluu CUCTEMBbl YIIPaBJICHUS KOPITY CHBIMU
ucnois3yercs napagurma MVC [Leff, 2001] (Model-View-Controller,
Mopnenb-IlpencraBnenue-Kontponnep), koropasi Obljia HECKOIBKO
M3MEHEHa Ul pellieHus 3a1au cucrteMbl. B mapaaurme MVC nosnb-
30BaTeNbCKUI BBOJ, MOJEIUPOBAHNE BHEITHETO MUPA U BU3yallbHAL
oOpatHasi CBSI3b C MOJIb30BATEIIEM SIBHO pa3ziesieHbl U 00pabaThIBatOTCS
TpeMsl TUTIAMH 00BEKTOB, KK/IBIH U3 KOTOPBIX CIEIHATU3UPYETCS Ha
BBINIOJIHEHUU cBoell 3amauun. [IpencTaBieHue ynpasisieT TEKCTOBBIM
nim rpadudeckuM BBIBOIOM. KOHTpoIuiep nHTepnpeTHpPYET BBOAUMBIC
M0JIb30BaTEJIEM JIaHHbIE, OTAaBast komanay Monenu unu Ilpencras-
JICHUI0 Ha HeoOXoaumbie m3MeHeHus. Hakonen, Mojenb ynpaBisieT
MOBEJICHUEM U JIAHHBIMU TIPUIIOKEHHSI, OTBEUAET Ha 3ampOCchl HHPOP-
MAIlMU O €r0 COCTOSHUHU M OTBEYACT HA MHCTPYKIUU [0 U3MEHEHUIO
cocTostHHsL. AOCTpaKTHasi CXeMa B3aUMOJICHCTBHS MEXKy KOMITOHCH-
TaMH CUCTEMBI IIpejicTaBieHa Ha Pucynke 1.

TnaBHbI KOHTpoAnep (Main Controller)

MpoBepAeT ypoBeHb 40CTYNa U Hanu4ue Mepeaaet ynpasnexue cneuuanbHomy
CnewLymanbHoro KOHTpoAepa KOHTPONNIEPY /W FeHepUPYeT OLWNGKY

A 4

CneupanbHblit KoHTpoanep (Specific Controller)

MpoBepAeT KOPPEKTHOCTL B3aumopeiictayet ¢ MepeaaeT AaHHble B MOAENb
BXOZIHbIX JaHHbIX yTUANTamMmn VNIV TeHepupyeT oLnGKy

A 4

Mogaenb (Model)

BbluncnAeT BbIXOAHbIE BsaumogpeiicTeyet c Bo3BpallaeT BblYMC/IEHHbIE
AaHHble YTUAUTaMK 1 63301 JaHHbIX AaHHble

A 4

Bua, (View)

BbIBOAWT AiaHHbIe MW OLINGKY, OpraHU3yeT MHTepdelchl B3aMMoaecTBNA

Puc. 1. AGcTpakTHast cxema BBITIOTHEHUS 3a1aHus (B3aUMOICHCTBHUS
MEXKIy KOMIIOHEHTaMH) B CUCTEME YTPaBICHUS KOPITYCHBIMU JTaHHBIMH

Takast apXUTEeKTypa 4eTKO pa30UBaeT peleHne 33/1a41 Ha HECKOJIb-
KO 3TarloB, KaXbIi U3 KOTOPBIX BayK€H JUJISl PEIIeHHs TOCTaBICHHON
Mepe CUCTEMOM YIIpaBIEHHS KOPITYCHBIMH JaHHBIMH 3a/1a4H:



Kopnycnas nuneeucmuka u kopnychvle uccie008aHus 239

1. KoHTposutepsl mpoBepsIIOT BXOAHBIEC TaHHBIE OT MOJIb30BATEIS,
obecrnieunBasi BTOpOil ypoBeHb 0€30MacHOCTH, U QUIBTPYIOT BBIXOJI-
HBIC JJaHHBIE, 00eCTIeUunBast YeTBEPTHIH YpoBeHb Oe3omacHocTH. Kpome
TOT'0, KOHTPOJUIEPHI SBIISAIOTCS CBA3YIOIINM 3BEHOM MEXKIY MOACISIMU
Yl TIPEJICTABJICHUEM.

2. Mopenu BBIIONHSIOT 3anpockl K b/l u peann3yioT GpyHKImOHaT
OU3HEC-IOTUKH, €CIIM 3TO Heo0X01uMo. HekoTopblie MoIesIn MOTYT UC-
MI0JIH30BATh IPYTUe MOJICTH U yTUIUTapHbie GpyHkimu. He Bce Momenn
UCTIONIB3YIOTCS HETIOCPEICTBEHHO KOHTPOJIJIEPaMH.

3. Bug peanusyer QpyHKIMH BBIBOJIA TAHHBIX M OMTUOOK U XPaHUT
B CBOEM OOBEKTE HEOOXOJMMBIE JJISl TOTO TaHHEIE.

APXHTEKTypa CHCTEMbI YIIPABJIEHHsI KOPIYCHBIMH JIAaHHBIMH.
[ToapoOHast apXUTEKTypa CUCTEMBI YIIPABJICHUS KOPITYCHBIMHU JTaHHBI-
MU IpezicTaBieHa Ha Pucynke 2, a pyHKIMOHAT KOMIIOHEHTOB KPAaTKO
onucad B Tabmure 1.

R - ~<
~.o ~
B °~
/ - Request ShieldModel °~
S l .
/s S
L 3 h
 ———

N
N
N
\
N \

AN

;
I/

| -
PageControl I

==

ml  PageModel

Puc. 2. ApXuTeKTypa CHCTEMBI YIPABJICHHsI KOPITYCHBIMH JTAHHBIMH

Taduua 1. ®yHKIMOHAJI KOMIOHEHTOB CHCTeMbI YIIPABJIEHHS
KOPNYCHBIMH JaHHBIMH

Haszpanue
Ne DyHKIMOHAI
KOMIIOHCHTa
1 2 3
1 | MainControl OtBeyaet 3a 6€30I1aCHOCTH TIEPBOTO YPOBHS, IIPOBE-
(ocHOBHOIT PSSl ypOBEHB JOCTYTIA TIOJIE30BATEIA, a TaKXkKe 00e-
KOHTPOJLIEP) CrieurBasi KOHTPOJIb 32 Mapa3uTHBIM TPAPHUKOM.
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Iponosxenue Tadauusl 1

2

3

PageControl

Abctpaktabiii KoHTpoiutep PageControl Hacmemy-
©TCsl BCeMHU KOHTPOJUIEPAMHU, KOTOPBIE OTBEUAIOT

3a JICUCTBUE, CBI3aHHOEC C OTKPBITUEM KaKOW-JIH00
CTpaHUIIBI (JOKYMEHTa). B HeM MOKHBI OBITH OTH-
caHbl 00IIKE MPOLIEAYPhI KOHTPOJIS U a0CTpaKTHAS
CTPYKTypa JIOYSPHUX KOHTPOJUICPOB.

SinglePage
Control

KoHTposep cTaTHUHBIX CTPaHUI] OTBEYAET 3a
00paboTKy IeHCTBUS «OTKPBITHE CTATHIHOM CcTpa-
HULb». [IpoBepseT HaJMune HEOOXOANMBIX JIJIs
9TOTO BXOJHBIX JIaHHBIX M IIEPEaeT UX MOJICIN
SinglePageModel. Ecnm cTpanuia cymecTByer, me-
penaet naHHbie Buny.

SearchControl

OOecrieunBaeT 3aluTy OT UHbEKLUH, QUIBTPYS
BXOJIHBIE JIaHHBIE (BTOPOIi YpOBeHb 3anuth). [Tocie
¢ubTparm 6e30macHbIe JaHHBIC IEPEIaloTCs MO-
nenu noucka SearchModel. Eciu cymiectByror pe-
3yJIBTAThI MOUCKA, TIEPE/IaeT UX U MeTaaanHbie Buy.

ContextControl

OO0pabaTsIBaeT ACHCTBUE «PACIINPEHHE KOHTEKCTAY.
OobecreunBacT 3alUTy OT HOTYYCHUS MOJTHOTO
COJEPKUMOTO JJOKYMEHTOB. Vcroib3yeT Mozeb
koHTekcTa ContextModel, eci KOHTEKCT TOTYYCH,
nepeaaet ero Buny.

AdminControl

D70 paciupeHne abCTPaKTHOIO KOHTPOJLIEpa
PageControl. OcHOBHO 3a/1a4eii KOHTpOIIIEpa
AdminControl sBrsieTcs mpeaoTBpaIIeHne HeCaHK-
IIUOHUPOBAHHOTO JOCTYIIA U KOHTPOJIb 33 OOIIUMHU
NIEHCTBUSMU aIMIHHHUCTPATOpa CHCTEMBI. [1o3BomsieT
CHU3UTH KOJMYECTBO OIIMOOK OTeparopa.

SinglePageEdit
Control

Kontpomnep SinglePageEditControl o6padarsiBaet
JIEUCTBUE «PEIAKTUPOBAHME CTATUYHOM CTPAHUILIBIY.
Hcnone3yer mozens SinglePageEditModel mst
BBITTOJTHEHHUSI 33/1a4H, TIOCTABICHHON aIMUHHCTpA-
TOPOM.

StatControl

KonTposiep cratuctuku StatControl oopadareiBaet
BXOJIHBIE JIAHHBIE OT aIMUHKUCTPATOpa U 00ecIeyn-
BaeT BBIIOJIHEHUE AEUCTBUM, CBA3aHHBIX C IIPOCMO-
TPOM CTaTHCTHKH CHCTEMBI. cronb3yeT Mojiesb
StatModel st morydeHus TaHHBIX.

DataManagement
Control

DTOT KOHTpOJIJIep 0OpabaThIBaeT AEUCTBHS, CBSI-
3aHHBIE C JAHHBIMU CUCTEMBI. Vcronb3yeT Moaensb
DataManagementModel 151 BEITIOTHEHHS TTOCTAB-
JICHHOM 3a7a4H.
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[ponosxkenue Tadauusl 1

2

3

10

SecurityControl

KonTpomiep SecurityControl o0pabaTsiBaeT neii-
CTBUS1, CBSI3aHHBIE € 3alUTOM cUCTEMBI. Mcrionb3yeT
Mozenb SecurityModel 17151 BBITOTHEHHUS TIOCTaB-
JIEHHOH 3aJa4H.

11

RequestControl

XpaHuT B cede OCHOBHBIE (DYHKIMH /715t 00paboTKN
3aIpOCOB IO YCTAHOBIIEHHBIM MTpaBmiiaM. OueHb
BaYKHBIM JIEMEHT JUJIS 3aLIUThI OT UHBEKLIUM.

12

SinglePageModel

[TommydaeT KOHTEHT cTaTUYHOMN cTpaHulsl u3 b/l

13

SearchModel

Hawnbosee Baskuas Mozens B cucteme. [Iponssoaut
MOWCK TI0 33laHHOMY 3ampocy. Kakasrit 3ampoc
oOpabarbiBaeTcst MOzIeNbIo 3ampocoB QueryModel,
TIOCJTE YETO TIPOM3BOIUTCS TIOMCK B B/,

14

QueryModel

Mogens 3anpocoB npeodpasyeT 3anpochl MOJIb30-
BareJeil CUCTEMBI B 00BEKT 3a1poca, ONTUMUBUPYS
BPEMSI €TO BBITTOJTHEHHSL.

15

ContextModel

Mogens xorTekcToB ContextModel momy4aer koH-
TEKCT YCTaHOBJIEHHOTO pa3mepa u3 b/l.

16

SinglePageEdit
Model

BoinonusieT nelcTBUs HaJ CTaTUYHBIMU CTpaHULA-
MU: no0OaBleHUe, peJaKTHPOBaHNe, ynaieHnue. Pe-
3ynbTar AeicTBUA 3anuckiBaeTcs B b/I.

17

StatModel

Opraamsyet 00bEKT CTAaTUCTUKN CHCTEMBI, TTOTydast
ee u3 b/l. BrinonHseT aeiicTBUA HaJl CTaTUCTUKOM:
IIPOCMOTp, OOHYJIEHHE, HACTPOIKA BEICHHS CTaTH-
CTHKH.

18

DataManagement
Model

BrimonHseT neiicTBus Hal JaHHBIMHI CHCTEMBI: TIPO-
CMOTp, 100aBJICHUE, PEIAKTHPOBAHUE, YIaJICHUE.
Pesynbrar neiictBus 3anucsiBaercs B b/1.

19

SecurityModel

BrImonHseT HaCTPOHKY 3amUTH CHCTeMBI. OCHOB-
HBIE 3a/1a41: J0OaBICHUE, PEJAKTUPOBAHUE U YIajIe-
Hue npasui 1o 1P, noaceTaM, MHTEHCUBHOCTH U JIp.

20

PageModel

AbcTpaktHas Mozens crpanunbsl PageModel opra-
HU3YET OOILIYI0 CTPYKTYPY M IPOLEYPbI, IPUCYIIHE
crpanunie. OCHOBHOE TpeJHa3HAYCHUE — CTPYKTYPH-
poBaHKe 00beKTa CTpaHMIbI 11t Buna.

21

AdminPageModel

Xpanut B cebe QyHKINH, IPUCYIIHE CTPAHUIIE afl-
MHUHHUCTPUPOBAHHS.
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[ponosxenue Tadauusl 1
1 2 3

22| DB Monenb 6a3bl JaHHBIX OJTHOCTBIO a0CTparupyer
paboty ¢ b/] ot apyrux snementoB cucteMsl. Op-
TaHN3YyeT MOJKIIOUCHIE U OCHOBHBIC (DYHKIIUH JUTS
pabotsl ¢ B/I.

23| Cache Mopenp Ka1IIa UCTIONB3yeTCs B MOIeNH 0a3bl TaH-
HBIX JJIs1 OBICTPON 00pPabOTKHU YaCThIX 3alIPOCOB.
AOcTparupyer OT JPyrux 3JIEMEHTOB CUCTEMBI OC-
HOBHEBIC JICHCTBUS, CBS3aHHBIC C KIITMPOBAHUCM.

24| View O0ecredanBacT BBIBOJ CTPAHUII U OIIHOOK, JTHOO
nHTepdeiica, ecnu ucnons3yercs APL. O6bext Buma
CHJIBHO YIPOIIIEH, OCHOBHBIE JICHCTBUSI IPOUCXOMIST
B mabnonax Buna. [11abnoHbI He HCMONB3YIOT Ka-
KOW-JTNO0 abI0HU3ATOP IS YBEINICHUS CKOPOCTH
BBIBOJIA CTPAHHUII.

YcraHoBKa cucTeMbl YIPaBJIeHHUs] KOPIYCHBIMU AaHHBIMH M
OCHOBHBIC HACTPOIiKH. biarogaps NOCTOSHHONW ONTUMU3ALUU CUCTE-
Mbl [Mukhamedshin, 2020], ona HeTpeOoBaTeIbHA K BBIYUCITUTEb-
HBIM pecypcam U MOKET OBITh 3amyIlleHa MPH BBIIOIHEHUH CIIETYIO-
X MUHUMaJIbHBIX TPEOOBAHUI:

* CPU He menee 2 snep;

* RAM He menee 4 1°0;

* SSD-HakonuTens co CBOOOTHBIM MPOCTpaHCTBOM He MeHee 10 [0
(nns kopryca oobemom He 6omee 1 000 000 crioBohopm);

* Ycranoenennas Unix-noo0Has onepanioHHasi cCUCTeMa;

* Ycranosnenusiii nmaket I[10: Apache (Bepcum ne Hmxe 2.0),
MySQL (Bepcuu He Huxe 5.6) (umu MariaDB Bepcun ue ke 10.0),
PHP (Bepcum ne nuxe 5.6), Redis (Bepcun ve Hike 5.0).

ITocse 3arpy3ku MCXOIHOTO KOJia Ha cepBep, COOTBETCTBYIOIINI
MUHUMAaJIbHBIM TPEOOBAHUSIM, HEOOXOIUMO YCTAHOBUTD APXUTEKTYPY
0a3bl 1aHHBIX. J{J151 3TOr0 HYXKHO CO31aTh 0a3y JaHHBIX MOCPEICTBOM
BoinostHeHUs1 SQL-3ampoca B8 CYBJ] MySQL:

CREATE DATABASE tatcorpus CHARACTER SET utf8 COL-
LATE utf8_general ci;

3areM HEOOXOIUMO MMIOPTUPOBATh CTPYKTYPY 0a3bl JaHHBIX W3
umeromierocs (Qaiina structure.sql. J{nst 3Toro pekoMeHayeTcst Boc-
nons30BaThes rpadudeckum kauentom CYBJl MySQL (nampumep,
phpMyAdmin).
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E_?{ *ChUsers\damiriAppDataiLocal\Temp'BvSshaftpiBuv002ab2\ Bv002ab2\config.inc.php - Notepad++

Daiin  [lpaska [lowck Bwug  Koguposkn

s EHB R A LMk 2|t SEE|=1

B phpini &3 & configine php E3 |

CurTakcucel

Onupmn

HcTpymerTsl

Makpock

3anyck

EEB

'cache' => [
Cepeep
'

'port’
/f TMpeduxc (BepcHA)
' '

=> &

R R T R Y]
P R S ]

1.

L) // TpOTORON MONKIDYSHMA

=> "v05

1 <2phy]

2 s

3 * @var array Maccus ROHMTYpDallGM CHCTEMH
4 = xS

5 sconfig = [

[ // UnbopManma oA nDooxmpdeHMa x B
7 Tdk' =» [

8 /f Cepse

o 's ' =>

10 [/ Torme

11 'login” =

12 // Mapons

13 'pass’ = U

14 // Ba3a NaHHHK

15 'database' => "tatcorpus',

16 [/ TopT

17

1z

al 'charset’ =» "utfg’

20 1.

./ MrdopMalMAs OIS NONRIEYEHMA K KSIMDYRIEMY CeDBMCY

30 // WnbopMANMA NI OOOKIDYEHMA K CEPBMCY OYepelmeil
31 "gqueus' => [

32 /f Cepse

33 's ' =

34 [/ TopT

35 'port’

36 1.

37 // HacTpofrM OTOpaBxM MOYTH

38 Temail' => [

39 => 'smtp.yandex.ru’,

40 => 4&5,

41 'tatarcorpus',

42 = Udg

43 - "tatarcorpusfyands

44 ' 'HaumoHaNsHED! KODOYC TATAPCKODOD HASHEA
45 1.

46 // Hacrpofirn GesomacHocTn

47 '"securicy' => [

48 J// DomycTinioe ROMMYECTEO HASMTALNGE B MUHYTY
49 minuce"’ =>» 12,

50 TMY4ECTED HABMPAINGI B Hac

51 hour' 2

52 JIAYECTRO MNONHT aBTOPM3alMM
53 'max_auth attempts’ => 10

54 1.

55 // Tomes

56 'domain' => 'tugantel.tatar',

"TyraH

Tex

PHP Hypertext Preprocessor file

Puc. 3. Bup daiina koHduryparmm cuctemsl. BoiieneHbl OCHOBHbIE

HACTPOWKH, KOTOpbIe HEOOXOIMMO N3MEHUTh
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Janee He0OX0AMMO OTKPBITH ISl peAakTupoBanus (ain engine/
config.inc.php (Pucynok 3). CorinacHo KOMMEHTapusiM B Qaiiiie, HyX-
HO yKa3zarb HacTpoiiku cepsepa MySQL [Christudas, 2019], Redis
[Liu, 2019], nomen, mpoOTOKON MOAKIIOUYEHUS. B OOJBIIMHCTBE CITy-
9aeB JI0CTaTOYHO W3MEHHTH JIOTHH, TTapoJib U Ha3BaHHUE 0a3bl JaHHBIX,
OCTaJbHbIE HACTPOMKH MOKHO OCTaBUTH 1O yMonyaHuto. Eciau tpely-
eTcsl, MOJKHO TaK)Ke HACTPOUTH COOTBETCTBUE MEXY 0003HAUECHUSIMU
MOP(OJIOTHYECKUX CBOWCTB M COOTBETCTBYIOIIMM HOMEPOM B OHTO-
BOM BEKTOpE MOP(OJIOrHUECKUX CBOMCTB. CHcTeMa MOAIEPKUBAET 710
128 paznuuHbIx MOP(OIOTHIECKUX CBOMCTB.

Bo3moikHOoCTH ynpaBiieHUsl KOPIYCHBIMU JaHHBIMH. 3arpy3ka
KOPITYCHBIX IaHHBIX B CHCTEMY yNPaBJICHHUS SABISIETCS CaMbIM IPOJIOTI-
KUTEJIbHBIM IpoleccoM. Panee cucrema ynpaBieHHs] KOPITYCHBIMU
JAHHBIMH TIOJJIEP KUBajia PYYHYIO 3arpy3Ky KOPITYCHBIX JaHHBIX MPH
MIOMOIIIY CTIEHUATN3UPOBAHHOM MTOJICUCTEMBI, 3aITyCKaeMON B KOHCOJIN
cepBepa. B nensax ynpolieHus 3Toro npouecca u 00ecrnedeHus noib-
30BaTelei BO3MOXKHOCTBIO PEJAaKTHPOBAHHUS JIOKYMEHTOB KOpIyca
HEIMOCPeICTBEHHO B MHTEpdeiice CUCTEMBl YIPABICHUS KOPIYCHBIMU
JAHHBIMH, ObUT pa3paboTaH aJMUHUCTPATUBHBINA pa3zesn yrnpaBlieHHs
JTOKyMeHTaMu Kopmyca. MHTepdelic manHOTO pasjmerna it Kopiyca
KPBIMCKOTATapPCKOTO sI3bIKa Mpe/icTaBleH Ha Pucynke 4.

Pyc
TaH IeJI TaT Kopnyco  Momck  Mybmacauus  MHCTDYKUAW  [IOKyMeHTb 1050 W1 Opa3a OHerousmiii | Q.

HALOFATIABR KOPTYG TATAPOTOROIIGA £

Ounorper: | Bee cratyce v Bee uCTouHMKM v Hasea

JIOKyMeHTBI Kopmyca [+]
D7 Oaiint McTounnk CTaTyc MeTananHbIX [laTa cozpamms 1 | [laTa u3meHeHus | |

1 24.04.2023 22:40:45.txt Lpyrve HeT MeTanasHeix 24.04.2023 22:40:45 24.04202322:41:37

Gorkiy Umi.corpus.crt docx Canupogakue Mpoeepens! 23.05.2023 145843 23.05.2023 14:58:43
5 et CkanupoBaHue Mpogepens! 23.05.2023 162545 23.05.2028 16:2545
Ipyrue Mpogepens! 26.06.2023 1309:39 26.06.2023 13:09:39

ye eskizy).corpus crt. txt Ipyrue Mpogepens! 26.06.20231313:23 26.06.202313:13:23

Lpyrve Mpoepensl 26.06.2023 13:15:00 26.06.2023 13:15:00

Puc. 4. UnTepdeiic ympaBieHUs TOKyMESHTaMU
B CHUCTEME YIPaBJICHUsI KOPIYCHBIMU TaHHBIMU

B unTepdeiice mokazaHbl CyIIeCTBYIONINE TOKYMEHTHI KOPITyca C
yKa3aHHEeM HMCTOYHWKA (MOJJepKUBAIOTCA UCTOUYHUKN «CKaHUpOBa-
Hue», «Web» u «J/lpyruey), craryca npoBepku MerajgaHHbix («Her
MeTaJaHHbIX», «Oxuaatouie nposepkn», «lIpoBepennsie»), qaThl
CO3/1aHus U MOCJIEHEr0 U3MEHEHUs JOKyMeHTa. Taxke numeercs Bo3-
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MOYKHOCTbB TIOMCKA IO CTaTyCy MPOBEPKH METaIaHHBIX, HCTOYHUKY U
Ha3BaHUIO Qaiina nokymeHTa. [Ipu HaxkaTuu Ha Ha3BaHWE HEOOXO M-
MOTO JOKYMEHTA, MOJIb30BaTeNlb MOXKET MEPEUTH K €ro peJaKkTHpOBa-
Huto. Ecim Hy’kHO 100aBUTh HOBBIHM TOKYMEHT, HEOOXOMMO HaXKaThb
Ha KHOIIKY JIOOaBJICHHS IOKyMeHTa «[+]».

WnTepdeiic penakTupoBaHus JOKYMEHTa MpeACTaBiIeH Ha Pucyn-
kax 5 u 6. Cucrema Mo3BOJISET PEAAKTUPOBATH COJAEPKUMOE JTOKY-
MEHTa C pa3METKOM, 3arpyKaTh HOBYIO BEPCHIO IOKYMEHTA, a TaKKe
XPaHHUTh JOKYMEHTHI MPOLUIBIX BEpCHid, 0OecrieunBas BO3MOXKHOCTh
BEPHYTHCS K MPEIBIAYIINM BEPCHSIM IOKYMEHTA JUJIsl TIOMCKA BO3MOXK-
HBIX OMIMOOK W YyTOYHEHHUSI MeTaaaHHbIX. ECiu ToKyMeHT ObLT 3arpy-
xeH B popmare PDF unu TXT, ero cogepxumoe OyaeT oToOpaskeHO
HEenocpenCcTBEHHO B HHTepdeiice cuctemsl. Ecnu opmaT nokymenra
OTJINYAeTCs OT BBILICYKa3aHHBIX, TO OyAET MPEATI0KEHO 3arpy3uTh J10-
KyMEHT Ha KOMITBIOTED ISl JalbHENIIeH paboThl C HUIM B CTOPOHHHUX
TIPUITOKEHUSIX.

TYTAH TONl © voms tocc nomn emean twes sommmtns | Ovened | @
)

[PYE: ey

PERSHTHSOBAH JKYVeITE | ADoKy Ui corpus rat

~|

CopfepysIMOe FIOKYMEHTA ¢ PaSMeTKOf [I0KA3ATH/CKPBIT] MerajjaHHble [OTMETHTH Bee|

B | e | des of seene | sucots
) R .

o | Sive v| daue | Ly

T | o6 v e | 00

¥ Rotseme eue

bl 31 RORTHEFTE ¢ p33METKOR (S3MEHHTs ELIECTON)

Buearre Gain | Bein e sepan

aji/bt [JOKYMEHTa HPOLBIX BEPCHi
®aiix HCXOHOTO IOKYMEHTA [TI0KA34TE/CPITS]

Homah a0 40070 ACEJNONTa (aVeKATH TR

Bufeavte gain | Dein i sy

aiitn floxyMenTa 6e3 05paBoTK [MORASATH/CKPLITS]

SuGepma ain | i i g

aiiN [OXYMEHTA TIOCNe DYUHOM IDOBEDI [110KA3ATS KT

(roucroans)

Bufeae Gain | Lein v ity

Qailn [l0XYMEHTA TI0CNe TORBHI3AIH [I0Ka33Th/CKDHITE]

Buanere gain | Lei e sepas

Puc. 5. Untepdeiic penaktupoBanus 1okyMmeHTa. OCHOBHAsI 4acTh
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CucremMoii NOJAECP)KUBAIOTCS CIEAYIONINE BEPCUH IOKYMEHTA!

* MlcXOoaHBI JOKYMEHT — 3Ta BEPCUS COAECPKUT NIEPBOHAYAIBHYIO
BEPCUIO IOKYMEHTA, KaK MIPaBUII0, €3 MOP(OJIOrHUECKON pa3METKH.

* JlokymeHT 6e3 00pabOTKH — dTa BEpCHUsl JJOKYMEHTa aKTyaJbHa
JUIsl CKAHUPOBAHHBIX JIOKYMEHTOB C aBTOMAaTUYECKH PaClO3HAHHBIM
TEeKCTOM. B 3Toii Bepcun MOTYT colepKaThCsl TEXHUYECKHE OLIUOKH,
CBSI3aHHBIE C AITOPUTMAMH PACIO3HABAHUSA, MOP(hOIOTHIecKas pas-
METKa TaKKe B OOJIBIIMHCTBE CIIy4aeB OTCYTCTBYET.

* JIOKyMEHT I1OCJIE PYYHOI IIPOBEPKH — 3Ta BEPCUS JOKYMEHTA COXPa-
HSIETCSI TIOCJIE PYYHON MPOBEPKH M MCIIPABIICHUS OITHOOK HKCIIEPTOM.

* JIOKyMEHT MOCJI€ TOKEHU3aH — 3Ta BEPCHsl JOKyMEHTa coxXpa-
HSIETCS TOCJIe aBTOMAaTHYECKOM TOKEHU3AIMK U pa3JesIeHns Ha Tpeji-
JIOKEHUSL.

* JIOKyMEHT € pa3METKON — BEpCUsl JOKYMEHTA, Y4acTBYIOLIAsl B
MIOUCKE MO KOPITyCy. DTa BEpCHsl JOKYMEHTa JIOJKHA BKIIIOUATh B ce0s
Mopdostornyeckyro pazmeTky [["araymiun, 2018], ecnu moanepxuBa-
€TCsl OMCK 110 MOP(OJIOTHUECKUM CBOKWCTBAM.

Taxoke B nHTEpdeiice peTakTUPOBAHUS TOKYMEHTa MMEETCS BO3-
MOXHOCTh YKa3aHUs MeTaJlaHHbIX JoKymeHTa [Nevzorova, 2016]
(Pucynoxk 6). [lonp3oBaTens MOXKET JOOABUTH CBOM THUIT METAAaHHBIX
U yKa3aTh 3HauU€HHUE, COOTBETCTBYIOLIEE PEAAKTUPYEMOMY JOKYMEH-

¢ pasmerkoit | 1 Meranannste [orveruTs ce]

Bl G S e e

B i s o s

Puc. 6. UnTepdeiic penakTupoBaHus JOKyMEHTA.
PenaxtupoBanue MeTaaHHBIX
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Ty. OTOT k€ (YHKLUHNOHAJ UCIIOIb3YeTCs ISl MPOBEPKU METAAaHHBIX
(HampuMep, aBTOMAaTHYECKH DPACIIO3HAHHBIX B Web-T0KyMeHTax).
[IpaBUIBHOCTE 3aIIOJIHEHUSI METAIaHHBIX OTMEUYaeTCsl (IIaKKOM psi-
JIOM C TOM WJIM MHOM NAapOU «THUII-3HAaYEHUE» MeTagaHHbIX. Ecinu napa
«TUT-3HAYCHHUE» METAIaHHBIX SIBIISICTCS HEKOPPEKTHOM, HMEETCS BO3-
MOKHOCTb yJIQIUTh €€ P MOMOIIN KHONKH «[-]». [lonp3oBarens Mo-
KET J100aBIATh TH000e HEOOXOUMOE KOJHMYECTBO METalaHHBIX IS
KaKI0r0 JOKYMEHTa, PH 3TOM CO3/IaHHBIC PaHee TUITbl METAJaHHbIX
COXPaHAIOTCS B CUCTEME M TPEeJIaraloTcs il BbIOOpa Ipu 3aroiHe-
HUU METaJaHHBIX HOBBIX JJOKYMEHTOB.

CoxpaHEHHBII TOKyMEHT cpa3y ke HAUMHAET y4acTBOBATh B IIOHC-
Ke TI0 COOTBETCTBYIOIIEMY Kopmycy. [Ipy kaxIoM coXpaHeHUH Mpo-
HCXOAMT MEPEenHACKCAHs JOKYMEHTa, YTO 00eCIeUYuBaET TaKylo JKe
CKOpOCTh TOMCKA, KaK U TOCJIe 3arpy3KH JOKYMEHTOB IPH ITOMOIIN
CTHEeMATM3UPOBAHHOMN TTOICUCTEMBI, 3aITyCKaeMOl B KOHCOJIH CEepBepa.

3akirouenne. CucrteMa ynpaBiIeHUS] KOPIYCHBIMU JIaHHBIMH,
npecTaBleHHast B JAHHOM CTaThe, MPUMEHSIETCsI sl pabOThI C DIIeK-
TPOHHBIM KOpITycoM TaTapckoro sizbika «Tyran Tem» [CynelimaHoB,
2014]. HoBble BO3MOKHOCTH MOJKIIOYEHUS KOPITYCOB IPYTHUX S3BIKOB
MO3BOJISIIOT CYIIECTBEHHO PACIIMPUTH UCCIIEAOBATEIBCKUE U IPUKIIA-
HbIe (YHKIIUH CUCTEMBI YIIPABICHNUS KOPIYCHBIMU JaHHBIMU. MHTe-
rpanusi Kopmyca KpbIMCKOTaTapCKOTO SI3bIKa YK€ Ha TEKYIIEM dTarie
OTKpBIBa€T OOLIMPHBIE BO3MOKHOCTH AJISl UCCIIEAOBAHUS KPBIMCKOTA-
TapCKOTo s13bIKa. ABTOpaMH 3aryIaHUPOBAHO JajibHEHIIIee paciupeHue
BO3MOKHOCTEH JUIsl pa0OThI C TMHTBUCTHUECKUMHU KOPITyCaMH B Iep-
BYIO OYepelb TIOPKCKHX S3BIKOB.

Hecmotps Ha pacmmpenne (yHKIMOHAIA CUCTEMBI YIIPAaBJICHUS
KOPITyCHBIMHU JTAHHBIMH, BPeMs, HE00X0IuMoe It 00pabOTKH U BbI-
MOJTHEHHUSI TIOUCKOBOTO 3arpoca cucreMmoi, He mpessbimiaeT 0,05 cek.
B 98,71% cmydaeB ans nekcudeckoro moucka, B 77,71% ciydaeB mis
Moposornyeckoro noucka u B 98,08% ciyuaes 1y seKcuko-Mopdo-
JIOTHYECKOT0 MoMcKa. Bo MHOroM Takux mokasaTesiei yaaaoch JOCTHYb
Omarogaps MCHOJIB30BAHUIO MPEUIOKEHHBIX aBTOPOM HOBBIX METOIOB
Y TEXHOJIOTUH XpaHeHHsI U 0OpabOTKH KOPITyCHBIX JaHHBIX, BIIEPBBIC
MIPUMEHEHHBIX B CUCTEMAaX YIIPaBJICHUS! KOPITYCHBIMU JAHHBIMHU.

JIMTEPATYPA

1. l'araymmunu P. P. I'ubpunusiii MOpgOIOrHICCKUI aHATH3aTOp Ta-
TapCKOTO SI3bIKA HA OCHOBE NPABUI U CTATUCTUKH // HayuHO-TeXHHUYeCKUit
BecTHUK [ToBommkps. — 2018, — Ne. 9. — C. 89-92.



248 Kopnychas nunesucmuxa u KopnycHule uccie008anus

2. Ky6eaunosa JI. 1., Tatuarymun A. P. Mopdonorudeckas pa3meT-
Ka KPBIMCKOTATapCKOTO 3JIEKTPOHHOTO KOpITyca (Ha OIBITE TaTapcKOro)
// ' Yuensie 3ammcku KpeiMckoro ¢enepansHoro yauepentera nmenn BU
Bepnanckoro. ®unonoruueckue Hayku. — 2016. — T. 2. — Ne. 3. — C. 380—
384.

3. Cyneiimanos /1. 1. u ap. PazmeueHHbII KOPIyC TaTapCKOTo SI3bIKa»
Tyran Tem»: acriekTsl peanuzarmu //Tpyap KazaHCKO# IIKOJIBI IO KOMITBIO-
TepHO# 1 KorHuTHBHOHN JIHTBUCTHKE TEL-2014. —2014. — C. 88-93.

4. Christudas B. MySQL. — Apress, 2019. — C. 877-884.

5. Leff A., Rayfield J. T. Web-application development using the model/
view/controller design pattern // Proceedings fifth ieee international enter-
prise distributed object computing conference. — IEEE, 2001. — C. 118-127.

6. Liu Q., Yuan H. A High Performance Memory Key-Value Database
Based on Redis // J. Comput. — 2019. — T. 14. — Ne. 3. — C. 170-183.

7. Mukhamedshin D., Nevzorova O., Kirillovich A. Using FLOSS for
Storing, Processing and Linking Corpus Data // IFIP International Confer-
ence on Open Source Systems. — Cham : Springer International Publishing,
2020. - C. 177-182.

8. Mukhamedshin D., Nevzorova O., Khusainov A. Complex Search
Queries in the Corpus Management System // Computational Collective
Intelligence: 9th International Conference, ICCCI 2017, Nicosia, Cyprus,
September 27-29, 2017, Proceedings, Part I 9. — Springer International
Publishing, 2017. — C. 407-416.

9. Nevzorova O., Mukhamedshin D., Gataullin R. Developing corpus
management system: architecture of system and database // Proceedings
of the International Conference on Information and Knowledge Engineer-
ing (IKE). — The Steering Committee of The World Congress in Computer
Science, Computer Engineering and Applied Computing (WorldComp),
2017. - C. 108-112.

10. Nevzorova O., Mukhamedshin D., Kurmanbakiev M. Semantic
aspects of metadata representation in corpus manager system // Open Se-
mantic Technologies for Intelligent Systems (OSTIS-2016). — 2016. —
C. 371-376.



Kopnycnas nuneeucmuka u kopnychvle uccie008aHus 249

VAK 81°322.5

TATSC: IEPBBIM BOJILIION OTKPBITHINA PEUEBOM KOP-
IIYC TATAPCKOI'O SI3bIKA

P. A. Tunemynnun', B.3. Xakumos™?, M. P. I'anumoe’
' Huemumym npuxaaonoi cemuomuku Axademuu Hayx Pecnybnuxu
Tamapcman, Kazanw, Poccus
’Kaszanckuil ¢hedepanvmblil yHusepcumen,
Kaszanw, Poccus
rinatgilmullin@gmail.com, khakeem@yandex.ru,
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TatSC npencrasisieT co00i EpBEIi pedeBOii KOPITYC TaATAPCKOTO SA3bIKa O0Ib-
I0T0 00beMa C OTKPBITHIM JAOCTYIIOM ISl HCIIONB30BAaHUS B 331a4aX aBTOMaTHye-
ckoro pacriosHaBanusi peud (ASR). Jlo HacTosiIero BpeMeH! OTCYyTCTBOBAJIU Ta-
TapCKHe pedeBbIe KOPITyca JOCTaTOYHOTO 00BbeMa 1t pa3padoTkn ASR mMopeneit.
Haracer TatSC 0bu1 pa3paboTaH B akaJieMU4eCcKoil kosutadbopaiuu ¢ THcTuTyTOM
YMHBIX CHCTEM U HCKYCCTBCHHOI'O MHTeIulekTa B Acrane, Kasaxcran. Kopmyc
COCTOHT U3 TPEX YacTeH, COOPAHHBIX U3 Pa3IMYHBIX HCTOYHHKOB: IPEAT0KCHUSL
u3 ceTu MIHTEpHeT, ayANOKHHUTH U JaHHBIE, COOpPaHHBIE METOJIOM KPayACOPCHHTA.
B uyacTHOCTH, C LI€/bI0 PACHIMPEHHs KOPITyca 3a CUET Pa3sHOOOPa3HbIX I'OJIOCOB U
(OHOBBIX IIyMOB, ObLT pa3zpaboran 60T Telegram ¢ QyHKIUAMH 03BYIMBAHUS U
oneHkH 3anuceil. [Ipenoxenns ObIIM 03ByUYEHBI TTOIB30BATENIMU PA3HOTO HONa
1 Bo3pacra. JIekcuueckoe u rpaMMaTHdeckoe pazHooOpasue B gaTaceTe o0ecneuu-
BaJIach ITyTeM HCIIOIb30BAHMS TONCKOBBIX 3aIIPOCOB B TaTapcKoM HAIIMOHATEHOM
kopryce “Tyran Ten” u aHanmu3a N-rpamm. [nanupyercs npooKuTh paboTy 1o
cOOpy ¥ NPOBEpPKE JaHHBIX C [ETbI0 YBEIMUYCHUS 00beMa U PEIPE3eHTaTHBHOCTH
KopIryca.

KuioueBble c10Ba: TaTapCKuif SA3bIK, PEUEBON KOPITYC, aBTOMATHYECKOE pac-
[I03HABaHUE PEUM, TMHIBUCTUYECKAS PEIIPE3eHTaTUBHOCTD, IOrOTOBKA AaTaceTa,
KpayACOPCUHT

TATSC: THE FIRST LARGE OPEN-ACCESS SPEECH CORPUS
FOR TATAR LANGUAGE

R. A. Gilmullin', B. E. Khakimov'?, M. R. Galimov'
!Institute of Applied Semiotics of the Tatarstan Academy of Sciences,
Kazan, Russia
’Kazan Federal University, Kazan, Russia
rinatgilmullin@gmail.com, khakeem@yandex.ru,
magl.galimov@gmail.com
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Tatar speech corpus (TatSC) is the first large open-access speech corpus for
Tatar, which may be used in automatic speech recognition (ASR) tasks. There are
no open Tatar speech corpora of sufficient size to develop modern ASR models.
The TatSC dataset has been developed as a part of the joint project in academic
collaboration with Insitute of Smart Systems and Artificial Intelligence, Astana,
Kazakhstan. TatSC consists of three parts collected from different sources: web-
based, crowdsourcing and audiobooks. In order to extend the dataset by including
various voices and background noises, a Telegram bot with narration and evaluation
functions was developed. The Tatar National Corpus “Tugan Tel” was utilized as
one of the sources by using specific search queries and N-gram analysis to include
various grammatical features and vocabulary. The sentences were narrated by
speakers of different age and gender. We plan to continue the data collection and
checking process to increase the volume and linguistic representativeness of the
corpus.

Keywords: Tatar language, speech corpus, speech recognition, ASR, linguistic
representativeness, dataset preparation, crowdsourcing

1. BBenenue

Tarapckuii peueBoit kopnyc TatSC Obu1 pazpaboTaH ¢ 1enbio 0de-
CIIe4eHHMs TOTPEOHOCTH B OOJIBIINX OTKPBITHIX PEUEBBIX KOOIy Cax JUls
WCTIOJh30BaHMS B 33/1adaX aBTOMATUYECKOTO PACIIO3HABAHUS PEUH.
CymecTByronme Kopmyca co CBOOOJHBIM TOCTYIIOM UMEIOT HE3Ha-
YUTENBHBIA 00bEM, TaK, TaTapCKUi Kopiyc Ha riatdpopme Common
Voice [Ardila et al., 2020] coctaBiser HeMHOTHM OoJiee 26 94acoB.
TaTapckuii sI3bIK SIBISIETCSI MAIOPECYPCHBIM SI3BIKOM, YTO 00YCIIaBIIH-
BaeT npobiemy cOopa I0CTaTOYHOTO KOJIMYECTBA S3BIKOBBIX JaHHBIX.
UTOoOBI YaCTUYHO PEIIUTh ATy MPOOIIEMY U IOOUTHCS OONBIIEH JIMHT -
BUCTHYECKOW PENPEe3eHTATUBHOCTH, MBI HCIIOJIB30BAIN CICIHATBHO
0TOOpaHHBIE TOMCKOBBIE 3apOChl B TaTapcKkOM HAIMOHAIBEHOM KOP-
nyce «Tyran Ten» Ha ocHOBe N-TpaMMHOIO aHaJIM3a PacipeaeICHuUs
OyKBOCOUYETAHUH, TIEKCHIECKUX U TPAMMAaTHICCKUX €INHHII.

2. IToaroroBKa JaHHBIX

Pazpabotannsiii peueBoii kopmyc TatSC cocTouT M3 Tpex moa-
KOPITYCOB, COOpaHHBIX M3 PAa3IUYHbIX HUCTOUHUKOB: MPEAJIOKEHUS U3
cetu MIHTEpHET, ayTMOKHUTHY U JIaHHBIE, COOpaHHBIE METOJIOM Kpaya-
copcunra. Beero 0bu10 coopano 269.1 yacoB JaHHBIX, COCTOSIIINX 3
217,914 peuesbix 3ammceit. [TonpoOHBII cocTaB KopIyca MpUBEJICH B
Tabnume 1.
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Tabauna 1. CocraB pedeBoro kopnyca TatSC

Iokasarens Untepuer | Kpayncopeunr | Ayamoxkuuru |  Beero
JlmuTensHOCTh 99,54 146,1 23,5 269,1
Kon-Bo 3anuceit 87425 110683 19806 217914
Kosn-Bo cioB 540584 881168 171117 1592869
‘YHUKaJIBHBIX CIIOB 50719 12957 28214 68623

JlanHble Kopryca ObITM aBTOMATHYECKH IPOBEPEHBI C MOMO-
IIbI0 MOJENHU PACHO3HABaHUS PEYM MHOTOSI3BIYHOW MOJEIH aBTO-
MaTHYECKOT0 paclo3HaBaHMUS PEeUu Al TIOPKCKHX s3bIKOB ISSAI
[Mussakhojayeva et al., 2023] na ocroBe metpuku CER (o omu-
00YHO pacHoO3HAHHBIX CHMBOJIOB). 3allUCU C BBICOKMM 3HAUCHHEM
CER Obutn mepenpoBepeHsl U UCTpaBieHbl BpyuHyo. Kpome Toro,
OBbUTH IPUMEHEHBI U IPyTHE ISHCTBUS 1O peITaKTUPOBAHUIO, TAKHE KaK
npeoOpa3oBanue UQP B CIOBA U JIp.

OtaenbHBIC MTOAKOpITYca B UTOroBoM jaracere TatSC ObutH 110-
JeJeHbl Ha TPEHUPOBOUHBIN (training set) W OIEHOYHBIA HAOOP
(evaluation set), KOTOpBI B CBOIO ouepe/b COCTOMT W3 Habopa
paspabotku (development set), UCIONB3yeMOTO /I HACTPOWKHU H
YCOBEPIICHCTBOBAHUS Tpolecca 00ydeHUs] MOJEIH, U TECTOBOTO
Habopa (test set), HCIONTB3YEMOTO IS TOTYUYEHHUST PE3YIbTATOB IO
MeTpukam. Kaxapiii orieHOYHbIH HA0Op COCTOUT MPUMEPHO M3 CEMHU
4acoB JaHHBIX.

3. UnTepHeT-nOAKOPIIYC

JlaHHas 4acTh JaTracera co3/iaHa Ha OCHOBE HaOOPa MpeIosKeH I,
coOpaHHBIX METOJOM aBTOMATHYECKOr0 00X0/la C pa3InYHBbIX TaTa-
POSI3BIUHBIX BEO-CalTOB B paMKax MPEAbIAYIIUX SKCIIEPUMEHTOB IO
CO3JaHMIO MOJIEJEH IJIs1 paclo3HaBaHMs peYd Ha TaTapCKOM SI3bIKE
[Suleymanov et al., 2021]. B HacTosmuii MOMEHT 3Ta 4acTh ¢ OOIIeH
MIPOJIOJDKUTENBHOCTHIO 99,5 wacoB cocrout u3 87425 3anmceid, coaep-
xamux 50719 yHukaneHbIX cioB. Pacnipenenenue npeayioxkeHuil mo

JUTHHE W 3allMCeH MO JUTUTEIIbHOCTH TMPEACTABICHO HAa PUCYyHKax la
u 1b.
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Utterances by length (words)
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Puc. 1b. Pacmpenenenue 3amuceii mo JIUTETHHOCTH
B MHTEpHET-NIOAKOpITyCE

OToOpaHHbIC MPEIIOKECHUS OBLIN MPOYNTAHBI U 3aITUCAHBI HOCH-
TEJISIMU S13bIKa Pa3HOTO BO3PACTa U T0JIa, a TAKXKE C Pa3HBIM YPOBHEM
BIIQJICHUS SI3BIKOM. 3aIiCH OBLTH BBITIOJHEHBI HA HOYTOYK € HCITOJB30-
BaHHMEM FapHUTYPHI 0€3 MOCTOPOHHUX NIYMOB. JlaHHas 9acTh KopIyca
TatSC opranzoBaHa B BHJIEe apXHBa C MMalKaMH, COACPKAIIUMU COOTHE-
cennbie aitiel TXT 1 WAV ¢ 0IMHaKOBBIMH HMEHAMU.

4. lMoakopnyc ayTHOKHUT

OO0muii 00beM JAHHOM YacCTH JaraceTa cocTaBisieT 23,5 4acoB H
19806 npeanoxenuit, conepxamux 28214 yHukaabHbIX coB. Pacipe-
JISIICHHE TIPEUTONKEHUH 10 JUTMHE U 3aIUCEH 10 JTUTETHHOCTH MPE-
CTaBJICHO HA PUCYHKax 2a u 2b.
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Utterances by length (words)
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Puc. 2a. Pacnpenenenue npeiioxeHuil no aauHe
B MOAKOPITYCE ayAUOKHUT
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Puc. 2b. Pacnpenenenue 3amnuceii 1o JIUTeIbHOCTH
B MTOJIKOPITYCE ayIHOKHUT

Juis cOopa maHHBIX M3 ayJAHOKHUT HCIIOIH30BAIOCH HECKOIBKO
HUCTOYHUKOB. OCHOBHBIM UCTOYHHKOM TMOCTYXKHJIa Kosuekius Tarap-
CKOTO KHYDKHOTO M3/1aTeNbeTBa [TaTapcTan KUTAIl HOUWIPUSATHI], OMy-
OnMkoBaHHAst Ha oUIMATBHOM BeO-caiiTe. JIOMOTHUTETHHO MPUBIIE-
KaJHCh MaTepHaJbl BeO-CATOB C ayJJMOKHUTAMH B OTKPBITOM JOCTY-
nie. KHATH 0TOMpaNHCh ¢ y4eTOM CTHIIA, JKaHpa U ToJ1a myoauKanuu. B
COOTBETCTBUU C IKCIEPTHBIM BHIOOPOM JIMHTBUCTA, B BHIOOPKY ObLIN
BKJTIOUEHBI KHUTH, OITyOJIMKOBaHHBIE ¢ Havyana XX BeKa 110 HacTosAIIee
BpEMsI, YTO COOTBETCTBYET MEPUOAU3AINH COBPEMEHHOTO TaTapCKO-
r'o JIUTEPaTypHOTOo s3bika [ bommpona h.6., 2015]. BoasmuHCTBO KHUT
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SIBIISIIOTCSL OPUTUHAIBHBIMU COYMHEHUSIMH, HeOOJbIIas 9acTh Tpe/-
CTaBlieHa NepeBoJaMu. Bee ayaMoKHUTH ObUIM 3allUCaHbl B CTYIUU
PO ECCHOHATBHBIMH JUKTOPAMHU-KCHITHHAMU H MY)XYWHAMH, TIpe-
MMYIIECTBEHHO TeaTpaJbHBIMU akTepamu. [Ipomecc Hapesku, aHHOTa-
[IUM ¥ BBIPABHUBAHUS ObLT aBTOMATH3UPOBAH C MMOMOIIBIO OTKPHITON
mratpopmel Label Studio [Label Studio]. K py4noii npoBepke u BbI-
paBHMBaHHIO (hpa3 U3 ayJMOKHUT OBbIIIM MPUBJIEYEHBI HOCUTENH S3bIKa
C JIMHTBUCTUYECKUM 00pa30BaHUEM.

[Tpouecc MOATOTOBKH MOAKOPITyCa ay TMOKHUT COCTOST U3 CIEIy-
IOIIUX ATATOB!

* Be16op noaxosiiieii ay AMOKHUTH U3 CIIMCKA JOCTYITHBIX Ay IHOK-
HUT B OHJIAH-TIOCTYTIE;

* [Touck TEeKCTOBOM BepcHH KHUTH (B OHJIAH-OMOIMOTEKaX);

* 3arpy3ka ayauo U TEKCTa ¢ MOMOIIbIO CHENHAIBHBIX CKPHIITOB
JUTS pa3HbIX BeO-CalTOB;

* [IpenBaputenbHas Hape3Ka ayo0 Ha OTPE3KHU MO 4-5 MUHYT U
3arpy3ka B cOOTBeTCTBYIomMi mpoekT Label Studio ¢ gqo0aBneHneM
TEKCTa KHUTH;

* Pyunas Hapeska, BIpaBHUBaHUE U IpOBEpKa (pas;

* Brirpyska (puHanbHOM 0a3bl JaHHBIX.

[Togxopmnyc ayAMOKHUT TPEACTaBIEH B BUJE apXuBa C MarKaMu,
Ka)KAast U3 KOTOPBIX COOTBETCTBYET ONPEACTICHHON KHUTE U COACPIKUT
BroxxeHHbIH manku TXT u WAV. Cootnecennsie TXT u WAV ¢aii-
JIbI UMEIOT OJIMHAKOBbIC NMEHA.

5. KpayacopcuHIroBblii MOAKOpPIycC

C 1nenplo pacuIMpeHns Kopiyca 3a c4eT pa3HOOOPa3HbBIX TOJIOCOB U
(OHOBBIX IIIyMOB, ObLT pazpadoTan 60T Telegram ¢ GpyHKIMAMEU 03BY-
YUBaHMS U OIeHKH 3anrceidl. C momorkio 60Ta 6buT0 cobpano 146,1
4acoOB 3alMCaHHON PeUH, B 3aIKCH MTPUHSUIO yyacTre 0onee 650 HocH-
TeJel sI3bIKa Pa3HOro BO3pacTa W mosa. BeiOopka mpeanoKeHui st
3anucu coaepxkana 12957 yHukanpHbBIX clloB. Pacnpenenenue npen-
JIOKEHHUH 0 JUIMHE ¥ 3alHiCced MO JUTUTENIbHOCTH MPEACTaBICHO Ha
pucyHkax 3a u 3b.
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Utterances by length (words)
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Puc. 3a. Pacnipenenenne npeioxeHu 1Mo JIuHe
B KpayJICOPCHHTOBOW YacTH JaTaceTa

Recordings by duration (s)
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Puc. 3b. Pacmipenenenue 3amuceii mo JTUTETFHOCTH
B KpayJCOPCHHTOBOW YaCTH JaTaceTa

OpnHo#t u3 1eneit ABISUIOCh TOCTPOSHUE PEIPE3EHTATUBHOTO MO/~
KOpITyca Ha OCHOBE OIpPaHMYEHHOT'0, HO JIMHTBUCTUYECKH cOanaHCH-
poBanHOTO Habopa npennoxenuid. [Ipenyoxenns ObUTH SIKCITOPTHPO-
BaHbl 13 TaTapcKoro HalMOHAIBHOTO Kopiyca “Tyran Ten”, KOTOpbIH
IpeNCTaBIseT cOO0N penpe3eHTAaTUBHBIN TEKCTOBBIM KOPIYC TaTap-
ckoro s361ka [Suleymanov et al., 2013]. bpuu ncmorb30BaHbl TOUCKO-
BbI€ 3aIIPOCHI C BKJIFOUEHUEM Pa3JIMUHbIX TPAMMATHYECKUX [TPU3HAKOB
U OompeAeNeHHbIX JiekceM. Jlanee OblT mpon3BeeH OMrpaMMHBIN aHa-
JIM3 HKCTIOPTUPOBAHHON BBHIOOPKH MPEATIOKEHUI B CPAaBHEHNUH C TOJI-
HbIM KoprycoM “Tyran Ten” Ha ypoBHE CUMBOJIOB M cloBodoOpM, a
TaK)Ke COCTABIICHBI YaCTOTHBIE CIIHCKHU JIEMM H ap(PUKCATBHBIX IEeTI0-
yek. Kak mokazano B Tabmurie 2, pacrpeielieHre B 11eJI0M UICHTHYHO,
YTO MO3BOJISIET OLIEHUTH HA0OP MPEJIOKEHNHN KaK perpe3eHTaTUBHBIN
1 cOaJaHCUPOBaHHBIN.
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Ta6auna 2. PacnipenesieHne Hanbos1ee Y4aCTOTHBIX OUTPaMM
HAa YPOBHE CHMBOJIOB B Kpay/AcopcHHroBoM noakopmyce TatSC
u Tarapckom HanuoHaaAbHOM Kopmyce “Tyran Ten”

Bri6opka KpayacopCHHIOBOrO
noaxopnyca TatSC

Kopnyc “Tyran Ten” B 1ieom

Oourpamma Hons

XapakTepuCTUKN 3alMCAaHHBIX TMOJb30BaTENE B JaHHOM JaTa-
ceTe MpHBeIeHBI Ha puc. 4—6. B nenoM, B 3amucu ¢ moMoIsio 60Ta
Telegram npunsio ydactue 667 Hocutenel s3bika (437 KEHIIUH U
230 myxxumH), CpeiHU ObLIIO HEKOTOPOE YHCIIO C IMATICKTHBIMH OCO-

OEHHOCTSMHU U aKIICHTOM.

Burpamma oS
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Puc. 4. Pacnpenenenne cyMMapHOTO BPEMEHH 3aIHCH
B 3aBHCUMOCTH OT BO3pacTa CIUKepa
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Puc. 5b. Yucno nons3oBareseil 60ta
[0 CYyMMapHOMY BPEMEHU 3aruCH
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Puc. 6a. Pacnpenenenne cimkepoB-»KEHIIUH 10 BO3PACTY
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Number of male speakers by age
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Puc. 6b. Pacripenernenue cninkepoB-My»XYHH IO BO3PACTY

KpayacopcuHroBbIil MOAKOPITYC OPraHW30BaH B BHUJE apXuBa C
MaIKaMu, Kax/aas U3 KOTOPbIX COOTBETCTBYET ONPEEIEHHOMY Ipe/-
noxennto u cogepxkutT TXT u WAV daiinel. Umena TXT ¢aiinos
COOTBETCTBYIOT HMEHAM Tarok, uMeHa WAV ¢ailioB comepxart nms
Manku 1 WASHTUPHUKATOP MoNIb30BaTens B 6aze AaHHbix 60Ta Telegram.

6. Pazpaborka 6ota Telegram

Pa3zpaGorannsbiii 60T Telegram umeeT QyHKIMM 3aUCH U OICH-
KM 3alUCaHHBIX MpeyiokeHui. g Hadaia paboThl MOJIb30BATEIIO
HEOOXOIMMO 3apEeTHCTPUPOBATHCS U COOOIIMTH O ce0e TaKyr WH-
(hopmanuro, Kax Mo U BO3pAcT, CIY’KaIIYIO AJIsl OLIEHKH cOaIaHCHPO-
BAaHHOCTHU U PEIIPE3EHTaTUBHOCTH IIOJIKOPITyCa C COLMAIbHO-AEMOTrpa-
(uueckoi ToukM 3peHusi. bOoT mpuchUIaeT MONIB30BATENIO CIyYaiiHOEe
npesioxkeHue uid 3anucu. [lociie 3anucu 1nonb30Bareiab UMEET BO3-
MO>KHOCTh TMPOCIYINATh 3alMCaHHOE, ITepPe3anucaTh iU MPOITyCTUTh
npeaniokenne (puc. 7a).

OyYHKIIMOHA OLIEHKH CTaHOBUTCS JOCTYMHBIM Tocie 3anucu 200
npennoxenuii. [lonp3zoBarens momaydaer ot 60Ta 3aMucu IpyTrux MOJb-
30BaTelell B cirydyaiiHoM nopsijike (puc. 7b). JIist OleHKH HCIoNb3yeT-
cs 5-0annpHast mKana, peUTHHT MOJIb30BaTENs 00pa3yeTcst UX CpeaHen
OLICHKH ero 3armcei. Beero 6pu10 nomydeno 6omnee 21000 omeHOK, 9TO
Jlano nokpeitue 27% 3anuceil. B ganpHelnem 3anucu noib3oBaTesen
C BBICOKMM CPEIHUM PEHTHHTOM (>4) MOIJIM MOATBEPKAATHCS aB-
TOMAaTUYECKH, TOTJa KaK 3alMCH I10JIb30BaTeNIel ¢ HU3KUM CPEIHUM
perituarOM (<2,5), KaK U BCE 3aIlMCH C TAKUM K€ HU3KUM PCUTHHIOM
OTKJIOHSUTUCH. 3aHCH CO CPEAHUM pEeUTHHTOM (2,5-4) ObLIM YacTh4-
HO TPOBEPEHBI BpyuHYH0. OOIIHIA CPpeAHUN PEHTHHT BCEX OIEHEHHBIX
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3ammceit coctaBmi 4,4. DTO 03HAYAET, YTO CyOBEKTUBHAS OIIEHKA Ka-
YEeCTBA 3aITUCEN ¢ TOUKH 3pEHUsI HOCUTENEH A3bIKa SABJISETCS BHICOKOM.

/start q13.58

Tarap Taseiuwe

— 1315 v

Kasannap: 51/ 200
Kangsipsinrar: 127200
TyBargare hpasansl Tassi xaBape ren aiiren xuBaperes:

° conafel ottt O el
00:00®

By bpasaHbiH avTeneweH

5 Gannbl Wkana GyeHya
Gosinares.

IKIHER rena yKuin, MK TCaaws! Genreunere ananap. -,

Kanasipeinyry

9 Tonmeniora

S @'/‘ Y3 TapuXbIHHbI 6enMu

° --------- T T TOpbIN, MUK aHHbIH,

0004 1478 8 HUreseH 6ynabipbipra
e 121200 MEMKUH Tyren.
TySanaare §ppazansi TaBuIL Xa6ape
" | urenaiiren xuGaperes:
it aviatian I | |
= - JOE
S ] 4
Puc. 7a. ®ynknus 3anucu Puc. 7b. ®yHKIMSA OLIEHKH

B OoTe B OoTe

[Ipu paspaborke Gorta Telegram wucnomb3oBamach OubOIMO-
Teka Django m OBUIM CO3MaHBI CIEAYIONIEe MOJCNH (TaOJUIBI):
OriginalString, TelegramUser, UserAnswers, UserSkips, FirstBatch u
AnswerRate.

OriginalString — 3T0 MOJieNb, KOTOpasi XpaHHUT B ceOe JaHHbBIE 00
HCXOJTHOM TEKCTE, UCTIOJIb3YeMOM ISl 03By4YHBaHus. OHa MMO3BOJISIET
00Ty OTHPaBUTH MOJIH30BATENIO TEKCT C HAUMEHBIINM KOJIHMYECTBOM
COOpaHHBIX Ha JaHHBIII MOMEHT I'OJIOCOB.

TelegramUser — Mojiens, peHa3HAYeHHAS IS HACHTU(QHUKAINT
nonbk3oBateneit Telegram.

UserAnswers — MOZIeJb, KOTOpast O3BOJISIET OOTY COXPaHSTh OTBe-
THI IOJIb30BaTeNel Ha KoHKpeTHbIe OriginalString cymuocTy.

Userskips — MoJienb, coXpaHsonas B ce0e MpOIyCKH Ompe/esIeH-
HBIX TIPEIOKEeHNH. BO3MOXHOCTB IPOITyCcKa HEKOTOPHIX OTBETOB I10-
3BOJISIET ONPEJEIUTh Hanboee TsKeble sl 03ByUYMBAHUS MIPEIO-
KCHUSI.

FirstBatch — Mmosienb, mo3BoMsIET ONpeeuTh HAOOP MPEATTOKEHHH
00s13aTeIbHBIX K O3BYYMBAHUIO NpemioxeHuit. OHa obecrieunBaeT
BO3MOKHOCTh B CPOYHOM TOPSAJKE TOIYYUTh MUHUMAIBHO HE00XO-
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JUMBIH HaOOp 03BYYMBaHUI Ha ONpe/esieHHbIH Ha0Op MpeIoKEeHUN
BHE OUYepEeH.

AnswerRate — moyierns, mo3BosstoIIas 00Ty coXpaHsaTh HH(PpOpMa-
LU0 00 OLIEHKaX Ha OTBETHL. DTO MOJIE3HO ISl ONPEeNICHUs PEUTHHra
KOHKPETHOTO OTBETA, YTO B JIAIbHEHIIIEM UCIIONIB3YETCs IS ToJicueTa
PEUTHHTA MTOJIB30BATEII.

s citydaes, Korza 1osb30BaTelb HAMEPEHHO 3aHMKAeT WM 3a-
BBIIIAET OLICHKH PEaJTM30BaH MOJYJIb, KOTOPBIN MOJCYUTHIBACT CPE-
HIOIO OLICHKY, KOTOPYIO BBICTABIISIET I0JIb30BaTesb. Ecin cpenuss
OIICHKA, MTPpH OOJILIIOM KOJIMYECTBE OLEHUBAHUN HUXKE 3, U TIPU 3TOM
CBEpKa KaXXJ10i OLEHKHU C CPEeJHEH OLEHKOM MMMET OOJIbIIYIO Pa3HU-
my B 1,5 Oanna, To AaHHAs MOJB30BaTENIeM OIIEHKA HE YUYUTHIBACTCS B
PEUTHHI€ OCTaTbHBIX.

Ha ocHoBe co3ianHbIX MoJieneli Obuia pa3paboTaHa aJIMUH ITaHEeNb
JUTsL aHalu3a U 00pabOTKU TOJMyYEHHBIX JaHHBIX (OTBETOB, OICHOK,
M0JIB30BATENICH, IPeIoKeHuH) (puc. §).

AaMuHMCTpUpOoBaHKe Django

AIMUHWUCTPUPOBaHWE MpUAoxeHMA «Backends

3anpockl nonb3soBareneii + flobaeuTs NameruTs
OpuruHans! crpok + lobaeuTs WameruTs
OTBeTh NONLI0BaTENSH + NoBaeute MameHuTs
OueHkn 03ByuMBaHMii + lobaeuTs WameruTs
MepeoouyepeaHblid HaGops + [doBaeuts MzmeHuTh
Monk3zosatenn + [oBaeuts Wzmenuts
Mponyckn nonb3osateneii + flobaeuTs NameruTs
Po3birpbiwm + NoBaeute M3meHuTE

YuacTHUKM KoHKypca + Nobaeuts NameriTes

Puc. 8. AxmMun-nanens 60ora.

7. Pe3yabTaThl NEPBUYHBIX IKCIIEPUMEHTOB

B pamkax mpoekTa MHOTOSI3BIYHOIO pacro3HaBaHusi peun SOyle
[Soyle] B coTpyanudectBe ¢ MHCTUTYTOM YMHBIX CHCTEM U MCKYC-
cTBeHHOro nHTemekra B Actane (ISSAI) Obl1 mpoBeaeH psiz 3Kcre-
PUMEHTOB ¢ HMcHoJib3oBaHueM jgatacera TatSC, IToapoOHO gaHHBIC
JKCIIepUMEHTHI onucanbl B [Mussakhojayeva, Gilmullin et al.].
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Pe3ynbTaThl 5KCIEPUMEHTOB MOKAa3bIBAIOT BHICOKOE KAUEeCTBO pac-
no3HaBanwust o meTpukaM CER u WER. B wactHocTH, 00yueHHas Ha
koprnyce TatSC mHoros3619Hast MoJieh SOyle TeMOHCTPUpPYET Ha Te-
croBoM Habope Common Voice (CVC) 9,1% WER, B To Bpems kak
JUTSE MOJIENTA PAcTiO3HABAHUS PeU JUIsl TIOPKCKUX SI3BIKOB, B KOTOPOM
HCHoJb30BajIcs Tatapckuid kopmyc Common Voice 00beMOM 0KOJI0 26
4acoB, JIy4YIIUM pe3ysbTaToM 06110 16,5% WER Ha ToM ke TecTOBOM
Habope [Mussakhojayeva et al., 2023].

Bricokue pesynbratet WER Tarke ObUIM MONydYEHBI IS pas-
HbIX ypoBHe# myma (SNR, Signal-to-Noise Ratio), B Tom uucie e
HCII0JIb30BABIINXCS B Mpoliecce 00yueHus: moaenu. Pesynbrarsl u3
[Mussakhojayeva, Gilmullin et al.] anst kopmyca TatSC npencraBieHs
B Tabmuue 3. YpoBau SNR 5 u 1, He ucnonb3oBaBmuecs: B 1000y4e-
HUH MOJIEITH, BBIJICJICHBI CEPHIM (DOHOM.

Tadauua 3. [lokazateau WER aas moaeneii Soyle u 10o0yuenHoii
Ha ayauo ¢ nomexamu Soyle-NR Ha pa3nbix ypoBHsax myma SNR

SNR Soyle Soyle-NR
Clean 7,06 6,49
100 7,06 6,49
50 7,07 6,49
25 7,51 6,89
10 11,5 10,6
5 17,6 16,4
1 30,2 27,1

B 1ieniom, MOYKHO KOHCTaTUPOBATh, YTO PE3yJbTAThl MEPBUUHBIX
HKCIIEPUMEHTOB ¢ OOy4YeHHEM MOJIeJel paclo3HaBaHUS PEUH C
ucnoib3oBanueM gatacera TatSC nemoHCcTpupyroT 3¢ (HEeKTHBHOCTH
pa3pabOTaHHOTO PEYeBOro KOpIyca.

8. 3akarouenue

OO6muit 06beM peueBoro kopmyca TatSC npesbliiaer 269 dacos.
Bcero on conepxut 217914 3anuceit u 68623 yHUKATbHBIX CIOB.

TatSC npencrasisieT co00il MepBbIi OONBIION PEUEBON KOPITYC
TaTApCKOTO S3bIKA, OPUEHTHPOBAHHBIA HA 33]]a4l aBTOMATHYECKOTO
pacniozHaBaHus peud. [lnmanupyercs npoJomkuTh paboTy 1o coopy u
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MIPOBEPKE JIaHHBIX C IEJTbI0 YBEIUYEHHsI 00beMa U penpe3eHTaTHBHO-
CTH KOpIIyca.
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YK 811.512.141°42

OCOBEHHOCTH JUAJIEKTHOT'O CHHTAKCUCA
BAIIKUPCKOI'O SA3BIKA
(HA MATEPHUAJIE TEKCTOJIOITMYECKOM BA3bI
JUAJNEKTOJIOI'TYECKOI'O ITIOJJ®OHJA MAILIMHHOI'O
OOHJA BAIIKUPCKOT O A3bIKA)

JI. A. Byckynoaesa
Opoena 3nax Ilouema Mucmumym ucmopuu,
A3bIKA U umepamypsl Y pumckozo ghedepanbrhoco
uccnedosamenvcrkoeo yeumpa PAH, Yga, Poccus
buskl@yandex.ru

B naHHO# cTaThe paccMaTPUBAIOTCS CHHTAKCHUECKHEe 0COOSHHOCTH OarIKup-
CKHX JTHAJICKTOB Ha Marepuaine TekcTonmorndeckor 0asbl JIManeKToI0rHuecKoro
noadonaa MammHHOro QoHga GamKUPCKOro si3bika. CHHTaKCHYEeCKas CHCTeMa
OalIKUPCKUX TOBOPOB B MEHBIIEH CTENEHHW OTIMYAETCS APYT OT Jpyra, 4eM B
(hoHETHYECKOM, JICKCHUYECKOM WM MOP(OJIOTHUYECKOM IUtaHe. B To ke Bpems
MOKHO HaOJIr0/1aTh CHHTAKCHYECKHUE SIBJICHUS, KOTOPbIE HE CBOMCTBEHHBI COBpE-
MEHHOMY JINTEPATyPHOMY SI3BIKY U COCTABIISIFOT CHENU(HUKY TOTO WIA HHOTO TO-
Bopa wiH AuaiekTa. OOHapyKEHHbIC CHHTAKCHYECKUE TUATICKTH3MbI TOKA3bIBAIOT
YHHUKQJILHOCTh Ka)KJIOTO TOBOPA U IMAJIEKTa OAIIKUPCKOTo S3bIKa, COXPAHUBIIETO
PETUKTHBIE YePTHI B CBOEM COCTaBE.

KiroueBbie cjioBa: OallIKUPCKUIL S3bIK, TEKCTOJIOTHUECKas 0a3a, MallnHHBINH
(hoHJ OAIKMPCKOTO S3bIKA, CHHTAKCHUC, JHATICKT

FEATURES OF THE DIALECT SYNTAX OF THE BASHKIR
LANGUAGE
(BASED ON THE MATERIAL OF THE TEXTUAL BASE OF
THE DIALECTOLOGICAL SUB-FUND OF THE BASHKIR
LANGUAGE MACHINE FUND)

Buskunbaeva Lilia Aisovna
The Institute of History, Language and Literature of the Ufa Federal
Research Center of the Russian Academy of Sciences
Ufa, Russia
buskl@yandex.ru

This article discusses the syntactic features of Bashkir dialects based on
the material of the Textual base of the Dialectological Subfund of the Bashkir
Language Machine Fund. The syntactic system of Bashkir dialects differs less
from each other than in phonetic, lexical or morphological terms. At the same time,
it is possible to observe syntactic phenomena that are not peculiar to the modern
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literary language and constitute the specifics of a particular dialect or dialect. The
discovered syntactic dialectisms show the uniqueness of each dialect and dialect of
the Bashkir language, which has preserved relic features in its composition.

Keywords: Bashkir language, textual base, Machine fund of the Bashkir
language, syntax, dialect

Pa3BuTre KOMITBIOTEPHON W KOPIYCHOW JIMHTBUCTUKU TTO3BOJIHIIO
CO3JaTh pENpe3eHTaTHBHBIE M cOallaHCHUPOBAaHHbIE 0a3bl JaHHBIX,
AJIEKTPOHHBIE KOPITYCHI 1 110 3ByYallleld pedr, YT0 HAMHOTO PAaCILIMPHIIO
BO3MOYKHOCTH JIMHTBUCTOB HCCIIEAOBATH T€ aCHEKThl YCTHOW peyH,
KOTOpbIe OBIIIM paHee HEAOCTYIHBI H3-3a CKYJAHOTO 00beMa Hy>KHOTO
(hakTHUEeCcKOro MaTepuana.

Pa3paborka Tekcronornueckoi 6a3bl, nHTErpupoBanHas B /ua-
nekTonorndeckuit mondona MamuHHOTO (OHAA OANTKHPCKOTO
SI3bIKa, OTKPBIBAET JOCTYN K OOraToMy AMAJEKTHOMY Marepuany,
cOOpaHHOMY BO BpeMsI MHOTOUHCIICHHBIX 3KCIICANIINHI B pa3HbIE TOJIbI
corpynuukamu UMAJT YOUILTL PAH.

B nanHo# 6a3e mpezacTaBieHbl TPAHCKPUOMPOBAHHBIE TEKCTHI,
OTpaKarollue KUBYIO Peub HOCHTENEH TOBOPOB OAIIKHPCKOTO SI3bI-
Ka U CHaOXEHHbIE SKCTPAIMHIBUCTUUYECKONW pa3sMETKOW. DKcTpa-
JUHTBUCTHYECKAs pa3MeTKa BKIIOYAET B ce0s CIEAyIOUIHe dKCTpa-
JIMHTBUCTUYECKUE TApaMeTphl: AUAJIEKT, TOBOP, TOJ 3alUCH, o0pa-
30BaHUE, MOJ, BO3PACT, HAIIMOHAIBHOCTh, PO, MecTo XKUTEenbCTBA
uHpopmanTa, TemMaTuka Tekcra [Cupazutaunos, 2016, 216].

Bce mapamerpsl, 3a UCKIIOYEHHUEM T0Jla 3alllCH, BBIOUPAIOTCS
U3 HUCIAAAIoNero MeHro. ['o 3amucu mosib30BaTelb BBOAUT CaM.
OO0pazoBaHue BKJIIOYACT cieayomue nois pukcanuu: 6e3 o0pasopa-
HUSI, HAaYaJIbHOE, HEeTIOJIHOE CPeHee, Cpe/lHee, CpeHee TEXHUIECKOoe,
BBICIIIEE.

Bospact nndopmanra 3amaercst B Bujae mkaisl jget: 5—10, 11-20,
21-30, 31-40, 41-50, 51-60, 61-70, 71-80, 81-90, 91-100.

[IporpammHoe obecrieueHHE MO3BOJIAET HNPOU3BOAUTH MOUCK
TEKCTOB MO JTIOOOMY U3 7 mapameTpoB WIH MO KOMOWHAIIUU ITHX
napaMeTpoB. TekcTonornueckas 6a3a He ABISETCS KOPIYCHOM 0a30ii,
HO TEM HE MEHee IMO3BOJISET MPOU3BOAMUTH MOKMCK CIOBOGOPM HIH
(hparMeHTOB TEKCTa IO MOJIIO “TEKCT .

bamkupckue nuanekTbl U3yYeHbl JTOCTATOYHO IMOJHO W Pa3HO-
00pa3HO — W3J]aHbl MOHOT'pAQUU € TOJIPOOHBIM OMUCaHUEM (OHe-
TUYECKUX, JEKCUUECKUX U MOP(OIOrHUECKHX AUANEKTHBIX 0COOEH-
Hocrtel [baummes, 1955; Umbynaros, 1974; MaxkcioroBa, 1976;
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MakcrotoBa, 1996; Mupxanosa, 1991; Mupsxkanosa, 1979; llakypos,
2012], cocraBnens! ciaoBapu [ bamrkopt heitnomraopener hyznere, 1967;
Bamrkopr heitnomropenen hysznere, 1970; Bamrkopt heitnomropener
hyznere, 1987] u quanekronorudeckuii atiac [[lnagekrosornyeckuii
aTyaac 6amkupckoro sa3pika, 2005], oxBaTUBIINE JEKCHUKY BCEX
JIMAJICKTHBIX 30H OAIIKUPCKOTO SI3bIKA.

OnHako HECMOTpss HAa MHOTOYMCIIEHHBIE HCCIIEJIOBaHUS IO
JIMAJIEKTOJIOTHH OAIIKUPCKOTO S3bIKA, OCTAETCS HEMAJIO HEPEIIEHHBIX
npobisieM, TpeOyIOMMX HOBBIX MOAXOJ0B U MHCTPYMEHTOB IS MX
ycremHoro pemenus. OMHUM U3 HauMeHee U3Y4YEeHHbIX U aKTyallbHbIX
1po0JIeM COBPEMEHHOI TMATICKTOJIOTMH OCTACTCSI TUAJICKTHBINA CHHTAK-
cuc. OtcyTcTBHE paboOT MO JAaHHOM MpoOIeMaTHKEe OBUIO CBS3aHO,
M0 HAIeMy MHEHHIO, IPEXK/IE BCEro ¢ OrpaHMYCHHBIM KOJIMYECTBOM
JIMAJIEKTHBIX TEKCTOB.

Texcronornyeckas 0a3a Mo3BOJISIET BOCIIOIHUTE JaHHBIN TPoOeT U
Ha 00OraTom AManeKTHOM MaTepHaje HadaTh aHAJIU3 CUHTAaKCHUECKUX
0cobeHHOCTel OaKUPCKUX TOBOPOB.

bamkupckue nuanekTsl B CHHTaKCHYECKOM IUIaHE B MEHBIICH
CTETIEHU OTJIMYAIOTCS IPYT OT ApYyra, 4eM B (POHETUYECKOM, JIEKCH-
YEeCKOM WJIH MOP(OIOTHIECKOM. B TO ke Bpemst MOKHO HaOIoaaTh
CHHTaKCHUYECKHE SIBICHHS, KOTOPbIE HE CBOMCTBEHHBI COBPEMEHHOMY
JUTEPATYPHOMY S3BIKY U COCTABIISIOT CIEHU(PUKY TOTO WJIH HHOTO
rOBOpa WJIM JINAJICKTA.

HexoTopble pa3nuyusi B CHHTaKCHCE JUAICKTHOH pedd HaOIio-
JIAFOTCS Ha YPOBHE clioBocoudeTaHui. OJHON W3 OTIMYHUTEITHHBIX
4epT ABIISETCS yHnoTpeOJeHHe B MMEHHBIX CIOBOCOYETAHHAX (MMS
CYIIECTBUTEIBLHOE + UM CYIIECTBUTENbHOE) Oe3addukcanbHOTO
BUJA, T.€. BMECTO M3adeTa BTOPOrO THUIA, IPUHIATOTO B JUTEPATyp-
HOM si3bIKe, u3adera nepBoro tuna. JJaHHoe sSBIEHHE MOXHO 00BsIC-
HUTB TEM, YTO MEPBbIil n3a)eT UCTOPUICCKH SBISICTCS OoJiee ApeBHEN
(bopmoii, HeXxXen MPOU3BOIHBIC, BO3HHUKIINE B 00J€e IMO3IHIOK0 3110-
Xy. Te nuanexTsl GaIIKUPCKOTO S3bIKa, B KOTOPBIX BCTPEYaeTCs JaH-
HBII C110cO0 CIIOBOCOYETaHMS, COXPAHMIN apXandecKrue 0COOCHHOCTH
JpeBHEOAIIKUPCKOTO si3bIka. Hampumep, B O0JIBIINHCTBE TOBOPOB Ce-
BEpPO-3aIaIHOr0 ¥ BOCTOYHOTO JIUAIIEKTOB M3adeT BTOPOTro THIIA MPH-
MensieTcst 0e3 addukca npuHagexxkHocty [Mupskanosa, 20006, c. 92]:
Hvinza apiiaxma tienox 6ewxon mar. Hoiiza apvageinda enok bewxan
‘3a pekoil mocnenu Aroapl’; OMup Ouya Kuid IUT. OmMup ducahe Kunod
‘Unet xena Amupa’.
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B nmanekrax Mo)KHO HaOionaTh M 00paTHOE SBICHUE, KOTIA
BMECTO JIUTEPATYPHOTO MEPBOro u3adera B AuajeKTax (B TAHBIIICKOM
roBope) ynoTpeoisieTcs BTOpo Tl uzadera: up xeutece TUT. up Keute
‘MYKYUHA; Walman auslesbl TAT. Waman auiblK ‘TMAKOJIOTKA .

OCOOEHHOCTH B MaJe)KHOM YINPABICHUU SPKO MPOSBISIOTCS B
IUalieKTax OamKUpCKoro s3pika. Kak mpaBuiio, B IUTEpaTypHOM
S3bIKE MPU JJAHHOM CIOCO0€ CBSI3U CIIOBOCOYETAHUH TpaMMaTHYECKH
MOTYMHEHHBIC CJIOBA CTAaBSTCS B TOW WJIM WHOU (hopMe KOCBEHHBIX
nazekel B 3aBUCHUMOCTH OT CHHTAKCHYECKHX MOTECHIMH yTpaB-
JISIOIIEro cioBa [['paMMaTHKa COBPEMEHHOT'O OAIIKMPCKOTO JHUTe-
patypHoro s3bika, 1981, c. 367]. B Oamkupckux guaiekrax 4acTo
MO>KHO Ha0I01aTh Oe3adpukcanbHy0 GopMy MOJTIMHEHHOTO CIIOBA.

Hampumep, B IeMCKOM TOBOpe 0)KHOTO JHAJIEKTa, BOCTOYHOM H
CEeBEpO-3aMaJHOM JHAJIEKTaX MPU COYETAaHUHU C TJIarojaMu ABHKCHUS
BMECTO JIaTEIBHOTO TajiekKa YIoTpeOiseTcs OCHOBHOM manex: Yga
bapaymer? 1ut. Ogheca bapahvinmur? ‘B Yy ememn?’; bazap
kummenme? MAT. bazapea kummenme? ‘Ha 0azap enemnb?’; Cyzbliu
saxvimuinoa Tawxun ceieeln kumen, /[aynokanoey bepe keuiecd
oapzvim TUT. hyzviu eaxvimbinoa Tawkenmxa cbiebln Kumen,
loynakanodey bep xewehena dapzvim ‘Korjma Hadamack BoiHA, yexana
B TammkeHT, BhIIIIIA 3aMY’K 32 YeJIOBeKa pojioM U3 JlaBiexkaHoBO .

B aprasiiickom roBope BOCTOUHOTO JTHANICKTa MaJie)KHAsT CUCTeMa
OTINYAaeTCs HEO(POPMIEHHOCTHIO, T.€. B OOJBIINHCTBE CIIydaeB
KOCBECHHBIC TIaJIe)KU BBICTYIAIOT 0€3 TpaMMaTHUECKUX TOKa3aTeeH,
X (YHKIUHU BBINOJHSET OCHOBHOHM maaex [Makcrotosa, 1976, c.
108]. Hampumep, ynorpebiienne 6e3adPpukrcaabHOr0 BUHUTEIBHO-
ro nanexa: Huca tivin xana xypeawem uyx nut. Huca tivin xananol
KypeaHem ok ‘CKOJBKO JIeT He ObIBai B Topose’; 6e3addurcanbHo-
r0 POIUTENHHOTO Majeka CO 3HAUCHUEM JOTONHEeHUs: Mun suman
Kaneaw tyx MAT. Munen suuman Kan2anvim 10K Sl HIKOTIa OT paboThI
HE OTKa3bIBaIOCh .

Cpenu 0COOCHHOCTEHW CIOBOCOUYETAHUS B JHAJICKTaX MOXKHO
OTMETHUTh U (YHKIMOHAJIBHBIN MapauleTn3M Majaekel, Koraa oIuH
KOCBEHHBIH Majex MOXeT ObITh 3aMelleH apyruM. Hampumep, B
TailHUHCKOM TOBOpPE CEBEPO-3aIlaJHOTO JHAJIeKTa AATEIbHBIN Maek
yHOTpeOIsieTcss BMECTO OCHOBHOTO: aHa amand TUT. Y1 amaid ‘3T
Ha3bIBaeTcs . B camblOTCKOM roBOpe BOCTOYHOI'O JUAJIEKTa HAOIIO-
JaeTcsl ynotpebieHne JaTeNbHOro IMajiea BMECTO BHHHMTEIBHO-
ro: bypanbaiiea mamyp uvipzaii 1utT. bypanbaiizer mamyp vvipaai
‘Xoporto nmoet niecHio bypanobaii’.
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CHHTaKCcHYeCcKHe JUaleKTU3Mbl Hanbosee SpKo MPOSBISIIOTCS Ha
YPOBHE MPEAI0KEHNH.

BonpocureiibHble NpeaIokeHns B OAMTKUPCKUX JHATICKTaX, KaK
U B JIUTEPATYPHOM S3BIKE, 00Pa3yIOTCs C IOMOIIBIO BOIPOCUTEIBHBIX
MECTOMMEHUH (kem? ‘K10’ Huma? “4T10’, ®Kauza? ‘vue’, Hucek? ‘Kak’
U T.J.), BOPOCUTENBHBIX YACTHUIl -Mbl/-Me WIH BOMPOCHTEIBHON
MHTOHALIUH.

B 10 e Bpems B IuIaHe BBIPQXKECHHSI BOTIPOCUTENLHBIX MPEAIIO-
JKCHH B JIMANICKTaX HAOIIOAAI0TCS HEKOTOPBIE pa3Iiyusl.

B aprasmickoMm, aiickoM U Cal’bIOTCKOM TOBOpPax BOCTOYHOIO
JUAJIeKTa BOTIPOCUTENIbHASI YaCTUIIA -Mbl/-Me pacIioyiaraeTcsl mepen
rnmokasaTelnsMu Iuna u uucia: Kundemezec? mut. Kunoezezme?
‘Mpunum?’, Kanaza kumamen? mut. Kanraza kumaheyme? ‘B ropon
cobupaembcs?’ H. X. MakcioToBa 00BSICHSIET TaKO€ PACIIOIOKEHUE
adduKca-gacTUIIBl apxXanuecko GopMoi, KoTopas Obllla XapakTepHa
U 7151 IPEBHETIOPCKOTO si3bika [MakctoToBa, 1996, c. 149].

OgHUM U3 OCHOBHBIX CPEJICTB BBIPQKCHHS BOMPOCUTEIHLHOCTH
B JINTEPATYPHOM SI3BIKE BBICTYMAIOT BOMPOCUTEIbHBIC YACTHIIBI
-Mbl/-Me, KOTOPbIE MPUCOECTUHSIOTCS K ckazyeMomy. OHaKo B aua-
JIeKTax HaOJIO/al0TCs Ciy4yau, KOTrjia BOIPOCUTENIbHAS YacTHUIla MO-
XKeT OBITh TPHCOCIUHEHA K JI00OMY WIIeHY TpeljiokeHus. Takoe
siBJleHue HabonaeTcsi B TalHUHCKOM T'OBOPE CEBEPO-3arajHoro
JMaJIeKTa OAIIKUPCKOTO SI3bIKa: Vi muiHOambl kepa? ‘OH crofa uaer?’;
Olibamme tiawativec? Xopomio v xuBeM?’; Koz kopmykme beuwiepa?
‘leBymika Baput kapTodens?’. Yare Bcero BOIpOCUTENIbHAS YaCTHITA
MPUCOEIUHSETCS K TOMY CIIOBY C LIEIbIO IOJUEPKUBAHUS TOTO, O YeM
CTIpaInBaeTcsl.

B aiickom roBOpe BOCTOYHOTO IHAaleKTa HAOIIOIAETCs yIoTpeo-
JIEHWE YJIBOCHHOW BOMPOCUTENbHOW YaCTHIIBI, MPUCOEIUHEHHON
nmocpeZIcTBOM (hopMaHTa -0a: KapaHbIHMbIIaMa? ‘yKe mocMoTpen?’.
OObpazoBanHbIe 10100HBIM 00pa3oM ClI0OBa, TOMHUMO BOIPOCa COJEP-
JKaT U CeMaHTUKY yauBieHuda [Makcrotosa, 1976, c. 62].

IMMoOynuTenbHble MpeAIoKeHUsI B OATKUPCKUX JHANEKTaX B
OCHOBHOM CTPOSITCS 10 TEM K€ MOJAECISIM, UTO U B JIUTEPATYPHOM SI3BIKE.
OnHako MOXHO OOHApYKWUTh HEKOTOPBIC OTIUYHUTEIbHBIC YEPTHI,
HaxoJAIMe OTPAKCHHE BO MHOTHX T'OBOpax OAlIKUPCKOTO SI3bIKA.
Hanpumep, B 00JIbIIMHCTBE TOBOPOB BOCTOYHOI'O M CEBEPO-3a11aJHOTO
MUANeKTOB (QYyHKIMOHUPYET ApeBHeimas Gpopma MOBEIUTEILHOTO
HAKJIOHEHUSI Ha -biH/-ex (2 1., MH. 1.) BMECTO JIuTepaTypHoro addukca
-eviz/-ee3: Tuzepak xatimoiy TAT. Tuzepak xkavimoizvlz ‘Ckopee BO3Bpa-
miaiirecs’; Catinabanwiy! mat. haiiian anviewiz! ‘Beidupaiite!’
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O6Hapy>KGHHBI€ CHHTAKCHUYCCKHUC UAJICKTHU3MBbI IIOKA3bIBAIOT
YHUKAJIBHOCTH KaXXJ0I'0 rOBOpA U AUAJICKTAa 6am1<1/1p01<or0 A3bIKa, CO-
XPAaHUBIICTO PCIIMKTHBIC YCPTHI B CBOCM COCTABC.
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AHAJIMTUYECKMI OB30P IO CMBICJIOBOMY
PACHIPEJEJIEHUIO CJIOB B Y3BEKCKOM KOPITYCE

Hcpounos Kacyp', Aooypaxmonosa Hunygpap’
!Hamaneanckuil 20cy0apcmeenHulil yHUueepcumen
Hamanean, Y36exucman
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OMOHHMMUS SBJSIETCSI OTHUM M3 HauOoJee MpoOJIeMHBIX BOMPOCOB KOMITBIO-
TepHOM JTUHTBUCTUKHU. [Ipo0seMbl, BOSHUKAIOIIKE B IpoLecce paboThl ¢ OMO-
HUMaMH B 00JIaCTH mepeBojia, MOphO aHAIU3a U JICKCUKOJIOTHH, MOTHBUPYIOT
pa3BUTHE CBS3aHHBIX C HUMH HCCIIEIOBaHUH. [IByCMBICICHHOCTh U OMOHUMIS
SIBJISIFOTCSL TPOOJIEMHBIME CITydasiMH B JIMHTBUCTHKE. Eciu ciioBa ceMaHTHYECKH
CBsI3aHBI, TO ATO TOJUCEMHUS, T. €. SBJICHUE MHOTO3HAYHOCTH, a €CIIM 3HAUYCHHUSI
HEPOJICTBEHHBI U MPEACTABISIIOT CO00I COBEPIIEHHO pPa3HbIC MOHATHUS, TO TaKHE
JIEKCEMBI ABIIAIOTCA OMOHMMaMM. Paznuuue Mexly OMOHMMUEH U monuceMuei
B CEMaHTUYECKOM aHaIn3e ObLJIO MPOOJEeMAaTHYHBIM ACTIEKTOM JUIsl JINHTBUCTOB.
OMOHMMHIO HHOT/IA Ty TAIOT C SIBIICHUEM IMoJiiceMuu. [lomicemMust paccMaTprBaeT-
s KaK MIePEHOC 3HAUCHUSI, KOTOPBIN IPOMCXO/IHT, KOT/Ia OHO CJIOBO acCOLMUPY-
€TCs1 ¢ pa3HbIMHU CJIOBAMH, TOTJ]a KAaK OMOHUMHSI TIPEJICTABIISIET CO00# HabOp CIIOB,
HE UMEOIIIX OTHOIICHHUS HU B TUCBMEHHOM, HU B YCTHOH (hopme.

B naHHOI#i cTaThe OMyOIMKOBAHBI PE3yJIbTaThl HCCICIOBAHMS T10 IPUMCHE-
HUIO YCTPAHEHHsI CMBICJIOBOW HEOJHO3HAYHOCTH CJIOB B Y30€KCKOM KOPITyCe, 4TO
SIBIISICTCS CETOJHS OJIHOM M3 HamboJjee aKTyalbHBIX MpodiieM o0paboTku ecre-
CTBEHHOT'O SI3bIKA.

Kirouesbie ciioBa: NLP, WSD, disambiguation, Knowledge-based, approach,
LESK, WordNet, corpus linguistics, Uzbek corpus.

ANALYTICAL REVIEW ON WORD SENSE DISAMBIGUATION
FOR UZBEK CORPUS

Jasur Isroilov', Nilufar Abdurakhmonova’
'Namangan State University, Namangan, Uzbekistan,
’National University of Uzbekistan
Tashkent, Uzbekistan
jasurbek9109@gmail.com, n.abduraxmonova@nuu.uz
Homonymy is one of the most problematic issues in computational linguistics.
The problems that arise in the process of working with homonyms in the field of

translation, morphological analysis and lexicology motivate the development of
related research. Ambiguity and homonymy are problematic cases in linguistics. If
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the words are semantically related, then this is polysemy, that is, the phenomenon
of polysemy, and if the meanings are unrelated and represent completely different
concepts, then such lexemes are homonyms. The distinction between homonymy
and polysemy in semantic analysis has been a problematic aspect for linguists.
Homonymy is sometimes confused with the phenomenon of polysemy. Polysemy
is seen as a transfer of meaning that occurs when one word is associated with
different words, while homonymy is a set of words that have no relationship in
either written or spoken form.

This article publishes the results of a study on the use of word sense
disambiguation of words in the Uzbek corpus, which is one of the most pressing
problems in natural language processing today.

Keywords — NLP, WSD, disambiguation, Knowledge-based, approach,
LESK, WordNet, corpus linguistics, Uzbek corpus.

I. INTRODUCTION

In today’s world, we are surrounded by information coming from
many different sources. These sources include verbal and non-verbal
communications, as well as various textual forms. Take short messag-
es, emails, twits or newspapers as some of the many text-based com-
munication examples. What is more, we are both the recipients, and the
producers of these pieces of information, a big part of which is gen-
erated through social media. However, even in the shortest messages
we produce, we are prone to making spelling, punctuation or grammar
mistakes. [Lo"1c Vial, 2017]

We know that words make up the vocabulary of the language,
interact with each other and perform various tasks. In conversation,
words are semantically close to each other or, on the contrary, have op-
posite meanings. There are such words, although they are not close in
meaning, but similar in appearance, form, spelling and pronunciation.
Such words are called synonymous words. The goal of word sense
determination (WSD) is to correctly determine the meaning of a word
in a general sentence. All natural languages exhibit ambiguity in the
meaning of words, and resolving this automatically remains a press-
ing problem. Hence, WSD is considered an important natural language
processing (NLP) problem. The motivation behind our current research
stems from the need for new WSD methods and tools. Standard as-
sessment resources are required to develop, evaluate, and compare
WSD methods. A number of initiatives have led to the development of
WSD reference corpora for a wide range of languages from different
language families. [Saeed, A. 2019] It underlies the understanding of
language and has already been studied from different points of view. In
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general, there is no clear path in this area, in part because identifying
real improvements over current approaches becomes a challenge with
current evaluation benchmarks. This is mainly due to the lack of a uni-
fied structure, which prevents a direct and fair comparison of systems.

Under the leadership of Professor Nilufar Abdurakhmonova, work
is being carried out on the corpus of the Uzbek language. To date, the
corpus contains more than 10 million words. Morpho analyzer, the-
saurus, linguistic analyzer has been implemented in this corpus. This
article analyzes WSD applications, approaches, problems of the Uzbek
language in WSD and recommended algorithms for solving them.
[Abdurakhmonova, 2021]

II. RELATED WORKS

One of the most complex problems in NLP is WSD, and re-
search in this area dates back to the 1940s. Zipf (1949), who brought
the concept of the “Law of Understanding” to this field in the early
years, Masterman (1957), who proposed the theory of finding the true
meaning of a word using the catalogs listed in the Roget International
Thesaurus, in 1975, Wilks gave the exact meaning of an ambiguous
word. Wilks (1975), who developed the “Preference semantics” model,
and Rieger and Small (1979), who developed the idea of “vocabulary
experts” conducted research to find the name. By the 1980s, a number
of linguistic corpora and linguistic databases were formed, and sci-
entific research in the fields of WSD also developed. As a result, re-
searchers have begun to use various automated knowledge extraction
procedures (Wilkes et al., 1990) in parallel with manual methodolo-
gies. Lesk (1986) developed an algorithm for similar glosses of words.
Later, this algorithm was used in Knowledge-based WSD as LESK
algorithm. [Lesk, M., 1986] As a result of the research carried out,
by the 1990s, great results were obtained in the field of NLP. [Ranjan
Pal, 2015] In particular, Wordnet was created by Miller (1990) [Miller
G.A., 1990], statistical methodologies were created in the field of
WSD, Today, hand-labeled corpus learning methods (i.e., supervised
learning methods) have become the mainstream approach to WSD.
Corpus-based WSD (WSD) is a type of WSD that uses a corpus of
text to disambiguate the senses of words. The corpus is used to learn
statistical relationships between words and their meanings. These rela-
tionships can then be used to disambiguate the senses of words in the
new text. The first Corpus-based WSD idea for NLP was developed
by Brown (1991). Senseval is an international series of evaluations of
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computational semantic analysis systems. It was started in 1997 pro-
posed by Reznik and Jarowski, following a workshop, Tagging with
Lexical Semantics: Why?, What?, and How?, held at the conference
on Applied Natural Language Processing. The first three evaluations,
Senseval-1 through Senseval-3, were focused on WSD (WSD), each
time growing in the number of languages offered in the tasks and in the
number of participating teams. [Cucerzan, 2002]

WSD in the Turkish language family is a challenging task due to the
high degree of polysemy in Turkish words. Turkish is an agglutinative
language, which means that words are formed by adding suffixes to a
root word. This can lead to words having multiple meanings, depending
on the suffixes that are attached. WSD was carried out by also Kazakh,
Kyrgyz, Tatar, Turkish, Turkmen, Bashkir, Khakas, and Uzbek scien-
tists. R. Bekdjanova (Kyrgyz language), T. Kerim (Kyrgyz language),
Z. Sattarova (Crimean-Tatar language), V. Abayeva, O.S. Akhmanova
A.L. Smirnisky, V.V. Vinogradov, K. Akhanov (Kazakh language),
M.Kh. Researches of Turkic scientists such as Akhtyamov (Bashkir
language), A.A. Gasanov (Azerbaijani language), A. Geldimuradov
(Turkman language) serve as the basis for studying WSD in computer
linguistics. In every language, WSDs are a historical phenomenon of
lexicology, and they are not an indicator of the poverty of the language,
but an indicator of the richness and diversity of the lexical stock.

In corpus linguistics, there have been many studies on solving the
problem of WSD, tagging homonyms, and eliminating WSD during au-
tomatic text reading. Among them, G. I. Kustova, O. N. Lyashevskaya,
Ye. V. Paducheva, Ye. V. Rakhilina, B. P. Kobrisov, T. I. Reznikova,
V. V. Kukanova, A. A. Kretov conducted a number of research works
aimed at eliminating WSD in computer linguistics. WSD elimination is
important in many computational linguistics applications, particularly
in search engines. Because it can increase the accuracy of processing
certain classes of requests or reduce the amount of information stored.

In a number of studies carried out in the field of computer linguis-
tics of the Uzbek language, there are efforts to create analysis programs
designed for computer memory to recognize and read homonymous
units. Some comments on the problems of tagging homonyms in the
Uzbek language, preliminary efforts to create a WSD detection algo-
rithm were made. A clear example of this is the research of a number of
researchers such as M. A’lamova, N. Abdurakhmonova,[Dependency
Parsing Based On Uzbek Corpus. Language technology for all, 2019]
Sh. Gulyamova, H. Akhmedova, G. Abduvakhobov.
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III. APPROACHES AND APPLICATIONS OF WSD

A) Applications of WSD:

WSD (WSD) is the process of determining the correct meaning
of a word in a given context. It is a challenging task, as many words
have multiple meanings. However, WSD is essential for many natural
language processing (NLP) applications, such as:

Machine translation: WSD is used in machine translation to en-
sure that the correct meaning of a word is translated into the target
language. For example, in the Uzbek sentences “Ahmad doira chertib
qo‘shiq hirgoya qilardi”, “Samad daftariga doira rasmini chizdi”, the
word “doira” has different meanings, which is a big problem in trans-
lation.

Information retrieval: WSD is used in information retrieval to im-
prove the accuracy of search results. For example, a user might search
for the word “bank”. Without WSD, the secarch results would include
documents that contain both the meaning of “financial institution” and
the meaning of “riverbank”. With WSD, the search results would be
more likely to include documents that are relevant to the user’s query.

Question answering: WSD is used in question answering sys-
tems to understand the meaning of the user’s question. For example, a
user might ask the question “Bozordan nok, olma, uzum oldingmi?”.
Without WSD, the question answering system would need to consider
both the meanings of “olma” (as in “don’t take”) and “olma” (as in
“fruit”). With WSD, the question answering system will be able to
correctly determine what the user is asking about buying fruit.

Text analysis: WSD is used in text analysis to extract the meaning
of text. For example, a text analysis system might be used to analyze
a news article to determine the article’s main topic. With WSD, the
text analysis system would be able to correctly identify the meaning of
the words in the article, which would help it to better understand the
article’s overall meaning.

B) WSD Approaches

There are three main approaches to WSD (WSD):

Knowledge-based WSD approaches use a knowledge base of word
senses to disambiguate words. A knowledge base of word senses is a
database that contains information about the different senses of a word,
such as its definition, its examples, and its relations to other words.

We reviewed and compared some knowledge-based WSD ap-
proaches:
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Lesk algorithm is a simple but effective algorithm that disambigu-
ates words by finding the sense of a word that has the highest similarity
score with the context in which the word is used. The similarity score
is calculated by comparing the context to the definitions of the different
senses of the word. [Lesk, 1986]

WordNet::Similarity library is a Python library that provides a
number of methods for calculating the similarity between words. These
methods can be used to disambiguate words by finding the sense of a
word that has the highest similarity score with the context in which the
word is used.[A.Agostini, 2021]

WordNet::SenseRelate library is a Python library that provides
a number of methods for finding the relationships between words and
their senses. These methods can be used to disambiguate words by
finding the sense of a word that is most closely related to the context in
which the word is used.

Linguistic Knowledge Sources such as WordNet and FrameNet
provide information about the morphology, syntax, and semantics of
words. This information can be used to disambiguate words by finding
the sense of a word that is most consistent with the linguistic features
of the word.[ Lo"1c Vial, 2017]

Knowledge-based WSD approaches are typically more accurate
than statistical WSD approaches, but they can be slower and require
more manual effort to build and maintain.

As a result of our research, we have found that knowledge-based
WSD approaches have the following advantages:

e They are more accurate than statistical WSD approaches, espe-
cially for words with multiple senses that are closely related.

e They can be used to disambiguate words in new contexts, even
if the word has not been seen before in a corpus of text.

e They can be used to disambiguate words that are ambiguous due
to their morphology or syntax.

Here are some of the disadvantages of knowledge-based WSD ap-
proaches:

e They can be slower than statistical WSD approaches.

e They require more manual effort to build and maintain.

e They may not be able to disambiguate words that are ambiguous
due to their semantics.

Statistical approaches use statistical methods to learn the most
likely sense of a word from a corpus of text. A corpus of text is a col-
lection of text that has been annotated with word senses. [Yarowsky,
1994]
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We reviewed and compared some statistical WSD approaches:

Naive Bayes is a simple but effective algorithm that uses a statis-
tical model to calculate the probability of a word having a particular
sense in a particular context. The probability is calculated based on
the frequency of the word in different senses in the corpus of text.
[Voorhees, 1993]

Support vector machine is a more complex algorithm that can be
used to learn a more sophisticated model of the relationship between
words and their senses. The SVM model is trained on a corpus of text
that has been annotated with word senses. The model is then used to
disambiguate words in new contexts.

Ensemble methods combine the results of multiple WSD systems
to improve WSD performance. Ensemble methods can be used to com-
bine the results of knowledge-based, statistical, and hybrid WSD sys-
tems.

Statistical WSD approaches are typically faster than knowl-
edge-based WSD approaches, but they can be less accurate.

As a result of our studies, we have identified some advantages of
Statistical WSD approaches:

e They are faster than knowledge-based WSD approaches.

e They are less dependent on manually-curated knowledge bases.

e They can be used to disambiguate words in new contexts, even if
the word has not been seen before in a corpus of text.

Disadvantages of statistical WSD approaches:

e They can be less accurate than knowledge-based WSD approach-
es, especially for words with multiple senses that are closely related.

e They may not be able to disambiguate words that are ambiguous
due to their morphology or syntax.

e They require a large corpus of text that has been annotated with
word senses.

Hybrid approaches approaches combine knowledge-based and
statistical WSD approaches to achieve better performance than either
approach on its own.

We reviewed and compared some statistical WSD approaches:

Bootstrapping is a machine learning technique that can be used to
improve the performance of WSD systems. Bootstrapping starts with a
small set of manually disambiguated words. The WSD system is then
used to disambiguate the remaining words in the corpus. The results of
the WSD system are then used to update the manually disambiguated
words. This process is repeated until the WSD system converges.
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Co-training is a semi-supervised learning technique that can be
used to improve the performance of WSD systems. Co-training uses
two WSD systems that are trained on different parts of the corpus. The
two WSD systems then share information with each other to improve
their performance.

Ensemble methods combine the results of multiple WSD systems
to improve WSD performance. Ensemble methods can be used to com-
bine the results of knowledge-based, statistical, and hybrid WSD sys-
tems.

Hybrid WSD approaches are typically more accurate than knowl-
edge-based or statistical WSD approaches on their own. However, they
can also be more complex and require more training data.

We compared the hybrid approach with other approaches and found
the following advantages of the hybrid WSD approach:

e They can achieve better performance than knowledge-based or
statistical WSD approaches on their own.

e They can be more robust to noise and ambiguity in the data.

e They can be more flexible and can be adapted to different tasks
and domains.

Disadvantages of hybrid WSD approaches:

e They can be more complex and require more training data.

e They can be more difficult to develop and tune.

e They may not be as accurate as knowledge-based WSD approach-
es for words with closely related senses.

IV. APPLICATION OF WSD IN THE UZBEK
LANGUAGE CORPUS

A) Linguistic models of homonyms within part of speech

Such phenomena as homonymy, synonymy, antonymy and poly-
semy in world linguistics have been widely studied from the point of
view of computational linguistics, which is considered new for Uzbek
linguistics, and its practical results are used for such purposes as the
creation and improvement of corpora. The semantic analyzer is the
basis of analysis and understands all the rules associated with the pro-
gramming language. The semantic analyzer serves to distinguish be-
tween the meanings of homonymous, polyfunctional, polysemantic
words in a language.

Modeling homonyms observed within different parts of speech is
to determine which categories they belong to and their morphological,
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syntactic and semantic properties. If the noun is among the groups that
make up the noun, they are often indistinguishable by grammatical
forms. Sometimes a category that is not part of a noun can receive its
lexical and syntactic forms, just like nouns. In this case, the syntactic
factor comes to the fore, is differentiated based on the principle of co-
hesion and is modeled accordingly.

Perfect semantic analysis of texts requires modeling of these el-
ements. First, the elements are linguistically modeled. Mathematical
models are developed based on linguistic models. In corpus linguis-
tics, a number of studies have been carried out on solving the prob-
lem of WSD, tagging homonymous units, and eliminating WSD in
the process of automatic text reading. Including G.I. Kustova, O.N.
Lyashevskaya, Ye.V. Paducheva, Ye.V. Rakhilina, T.I. Reznikova,
B.P. Kobrisov, V.V. Kukanova, A.A .Kretov, A.Ye. Alexander, Y.E.
The Yermolayeva developed linguistic and mathematical models for
eliminating side words.

For the corpus of the Uzbek language, the presence of homonyms
in one or more categories creates problems in dividing words into
tokens and determining their categories. In order to work with hom-
onyms in the corpus, it is desirable to first determine in which word
groups they form WSD and develop their models.

In creating the national corpus of the Uzbek language, the issue of
forming a base of grammatical homonyms and their linguistic mod-
eling is considered important. In Uzbek linguistics, words form hom-
onyms within one or more categories. Words can form homonyms
within one, two and three categories. In order to develop models of
homonymous words in computer linguistics, it is necessary to first de-
termine which categories of words form homonymy and give them
conditional symbols. In modeling, it is customary to use globally ac-
cepted abbreviations for words.

Below we consider the conventional abbreviations accepted for
each word group:

Ot—Noun— N

Fe‘l - Verb— V

Sifat — Adjective — Adj.

Ravish — Adverb — Adv.

Olmosh — Pronoun — Pron

Son — Numeral — Num.

Taqlid — Mimic — Mim.

Undov — Exclamation — Exl.
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Yuklama — Particle — Part.

Bog‘lovchi — Conjunction — Conj.

Ko*‘makchi — Preposition — Pr.

Modal fe‘l — Modal verb — MV

a) WSD between noun and verb

WSD between noun and verb is often observed in linguistics. It is
formed as a result of grammatical addition to the base of the word.

V+ma=HW-— [N < V] (D

Let’s look at the example of the word Qovurma. As a result of
adding -ma to the stem of the word Qovur (verb), WSD appears in
two-word groups. (1)

Qovurma — Noun+ma (former): a dish prepared with meat and veg-
etables;

Qovurma — Verb + ma (infinitive form): a verb form that expresses
the absence of an action.

V+moqg=NeV (2)

In the example of the word //mog. A noun and a verb WSD are
formed as a result of the addition of the word base i/ (Verb) verb +
moq suffix. (2)

Ilmoq — Noun + moq(maker): a tool used for hanging.

Ilmog — Verb + moq (action noun form): to hang on hooks, to hang

b) WSD between adjective and verb.

In this case, grammatical homonyms are defined according to the
grammatical forms they take or the units they connect before or after
them.

Adj +ish=HW— [Adj. & V] 3)

Let’s see the example of the word Ogish. The word oq also forms
a WSD in the base case as an adjective and a verb: oq kabutar (white
dove)/suv to’lqinlanib oqdi (water rippled);

Oq (Verb) + ish (noun form of action): oqish (to flow);

When it comes in the form of Adj(ish) + Noun Oqish — Adj. Oqish
rang (Flowing color), Oqish gul (flowing flower);

When it comes Noun, Vr(gerund), + Verb (ish) — Verb. Suvda og-
ish (Flowing in water).

¢) WSD between noun and adverb.

A WSD between a noun and an adverb result from the addition of
a suffix to the stem.
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N + cha = Adj. <> Noun 4)

Let’s see the example of the word Yigitcha.

Yigit+cha (diminutive form of noun): an endearing term for lit-
tle boys. Yosh yigitcha (A young man), aqlli yigitcha (a smart young
man).

Yigit+cha (formative suffix): erkaklardek(to behave like men).

Here the suffix -cha is a mutual homonymous suffix. Joining the
word also forms a WSD. This WSD is determined by the context of the
sentence or text, not by its association with words that precede or fol-
low it. The reason is that homonyms in both categories can be connect-
ed to verbs after the word itself. But yigit+cha=Noun is differentiated
by whether it can be connected to an adjective before it. Madaniyatli
yigitcha (Cultured young man)/Adj.+Noun.

a) WSD between noun and verb

The WSD of certain word forms is one of the most pressing prob-
lems for computational linguistics. The result of adding some words
with a homonymous base is another homonymous form. For example,
the lexeme of terim.

HW — [N, N,, N,] 5)

HW — N,. ter(Verb. The act of picking something) + im
(noun-forming suffix) = terim (picking work)

HW — N,. ter (Noun. Liquid from a person’s body) + im (posses-
sive form) = terim (skin on my forehead)

HW — N.. ter (Noun. Part of the human body) +m (possessive
form) = terim (my skin).

As we have already seen, all three homonymy words are nouns.
Even when we divide such words into their meaningful parts, i.e., in
the form of base and suffix, it preserves its WSD. We can determine
such homonymous forms based on the context of the sentence only
with the help of conjunctions that come before or after it. But if other
grammatical forms are added to the base of such homonyms, the WSD
between them disappears.

In the Uzbek language, homonyms often form WSD within the
three-word group. Determining which categories of homonyms form
WSD and developing models will prevent errors in the process of to-
kenizing homonymous lexemes.

Below are the words that make up WSD within the three-word fam-
ilies:

Noun«+>Adj«—Verb
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Num<NouneVerb

Adve—NounaAdj

Noun«>Pro—Verb

Noun—Adv«>Verb

In the process of collecting the database of homonymous words in
the Uzbek language, the statistics of words forming WSD within the
Noun, Verb, Adjective, Pronoun part of speech were calculated. The

results are shown in the chart below:
276

300
213
200
0 ]

Noun Verb Adjective Pronoun

HNoun MVerb M Adjective M Pronoun
Diag 1: Statistics of homonyms database by part of speech
= Noun
= Verb
m Adjective

= Pronoun

= Modal

Diag 2: Statistics of words that generate WSD within a part of speech

The results show that in the Uzbek language nouns are found in the
largest number within a word group. No words forming WSD were
found within the number and ravish word groups.

As a result of distinguishing homonyms in the Uzbek language by
categories, it became known that problematic situations arise in the
process of distinguishing homonyms in the corpus because names can
take the same grammatical forms. Our task is to develop appropriate
models for lexemes that take the same grammatical forms. But we also
observed such words that the meaning and category they represent can
be determined only through the context.

C) Creating a WSD approach for the Uzbek language corpus

Corpus linguistics is a branch of computational linguistics that
deals with the development of general principles of construction and
use of a linguistic corpus (text corpus) with the help of computer tech-
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nologies. A linguistic corpus or text corpus is a large machine-read-
able, combined, tagged, formatted, philologically sound collection of
language data created to solve specific linguistic problems.

It is known that the study, research and analysis of language phe-
nomena has its importance in every era. Phenomena such as homony-
my, synonymy, antonymy and polysemy in world linguistics have been
studied in a wide range from the point of view of computational lin-
guistics, which is considered new for Uzbek linguistics, and its practical
results are used for purposes such as corpus creation and improvement.

In the few researches carried out in the field of Uzbek computer lin-
guistics, there are efforts to create analysis programs designed for the
computer memory to “recognize” and “read” homonymous units, and
some comments on the problems of tagging homonyms in the Uzbek
language and initial efforts to create a WSD detection algorithm have
been made.

Currently, http://uzbekcorpus.uz, which contains more than
50 million words and is being researched by professor Nilufar
Abdurakhmanova and her students, is a relatively perfect corpus for the
Uzbek language. [Agostini, 2021] Since 2018, research work is being
carried out on this corpus. Despite the research work carried out on the
corpus, the corpus still has its shortcomings, in particular, the problems
related to homonyms in the interface have not yet been fully resolved.
This article discusses some of the shortcomings and their solutions.
[Abdurakhmonova, 2018]

In order to investigate the issue of WSD in the computer intelli-
gence system, it is necessary to perform the following tasks:

e extract homonyms from Uzbek language works, explanatory dic-
tionaries and homonyms dictionary;

e determining the level of distribution of homonyms;

e to reveal the systemic character of WSD;

e show symmetry/asymmetry (dissymmetry) aspects of homonyms;

e classification of homonyms according to word groups;

e sort homonyms in text processing;

e creating a matrix of homonyms;

¢ modeling homonyms.

In order for the semantic analyzer to distinguish homonyms, their
linguistic filter and models should be developed first. Morphological
and syntactic factors play an important role in distinguishing hom-
onyms. Morphological in WSD between noun and verb; morphologi-
cal-syntactic in WSD between adjective and verb; syntactic-morpho-
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logical in WSD within the group of only nouns and only verbs; syn-
tactic only in WSD within the adjective category; it was found that
morphological, syntactic, morphological-syntactic and syntactic-mor-
phological factors lead in WSD within different categories.

On the basis of the SQL database, the collected homonyms are sep-
arated by categories and their models are created.

The tables below show the base of suffixes they take to create hom-
onym models. (Pic. 1) With the help of this database of grammatical
forms, it is intended to eliminate the shortcomings that arise in the
process of searching by token. When the user searches for the required
lexeme, the program analyzes this lexeme by separating its grammati-
cal forms from right to left and identifies the token.

NOUN+N.gsh (ot lug')

N.gsh

m,im,miz,imiz,ng,ing,ng
Aff.eg egalik iz,ingiz,i,si
Aff.kl kelishik ning,ni,da,dan,ga,ka,qa
Aff.kp ko'plik lar
Aff.xs xoslik dagi [da+gi=8]
Aff.qr qarashlilik niki [ni+ki=s]
Aff.kch  kichraytirish cha,chak,log,choqg
Aff.ek erkalash oy,xon,jon,gina,bek
Aff.chg chegara gacha [ga+cha==]
Aff.om bog'lamalar man,san,