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FOREWORD

These Proceedings include papers presented at the International Conference
on Turkic languages Processing “Turklang-2015” (Kazan, Tatarstan, Russia,
17-19 September 2015).

These Proceedings were published with financial support of the Russian
Foundation for Basic Research, project Ne15-46-07007.

The participants of the Conference were scientists and specialists from
Russia (Kazan, Moscow, Bashkortostan, Yakutia, Chuvashia, Tuva, the Crimea,
and others), Azerbaijan, Kazakhstan, China, Kyrgyzstan, Turkey, Uzbekistan,
the United States and the Czech Republic. The Conference is focused on
the relevant problems of computational linguistics in Turkic languages. The
participants discussed issues related to the development of formal linguistic
models, corpora projects, machine translation tasks, applied systems and
technologies of computer and cognitive linguistics. Common features in the
lexis, morphology, syntax and semantics of Turkic languages allow researchers
to use similar approaches, methods and technologies in their projects.

The subject of the Conference is in constant development. Today, it
includes a new area focused on unification of grammatical annotation systems
in the corpora of Turkic languages that was thoroughly discussed within the
Uniturk seminar (“Unification of Grammatical Annotation Systems in the
Electronic Corpora of Turkic Languages”). Currently, there is a lack of a single
unified annotation system for Turkic languages, including standard tags for
morphemes and morphological categories. Unification of corpora annotation
systems is not a trivial practical task and it requires theoretical reconsideration
of many traditional grammatical descriptions.

The creation of new terminology in Turkic languages is an important issue.
The appendix to these Proceedings contains a new terminological dictionary
on computer science for four languages (English-Russian-Tatar-Chuvash
Dictionary of Computer Terms).

The organizers of the Conference would like to thank the Director of the
Institute of Computational Mathematics and Information Technologies of
Kazan Federal University (KFU) R. H. Latypov, the Director of the Institute of
Philology and Intercultural Communication of KFU R. R. Zamaletdinov, the
Director of the Higher Institute for Information Technology and Information
Systems of KFU A. F. Khasianov, as well as members of the Research Institute of
Applied Semiotics of the Tatarstan Academy of Sciences for their contribution
to the organization and success of the “Turklang-2015” Conference.

D. Sh. Suleymanov
Chairman of the “Turklang 2015 Program Committee



PROGRAM COMMITTEE:

Dzhavdet Suleymanov (Kazan, Tatarstan, Russia) — Chairman
Altynbek Sharipbayev (Astana, Kazakhstan) — Co-chairman
Aelita Salchak (Kyzyl, Tuva, Russia)

Anna Dybo (Moscow, Russia)

Ayrat Hasyanov (Kazan, Tatarstan, Russia)

Eshref Adaly (Istanbul, Turkey)

Gavril Torotoev (Yakutsk, Saha, Russia)

Gulila Altenbek (Urumqi, China)

Kemal Oflazer (Doha, Qatar)

Lenara Kubedinova (Simferopol, Crim, Russia)

Masuma Mamedova (Baku, Azerbaijan)

Radif Zamaletdinov (Kazan, Tatarstan, Russia)

Rustam Latypov (Kazan, Tatarstan, Russia)

Sergei Tatevosov (Moscow, Russia)

Tashpolot Sadykov (Bishkek, Kyrgyzstan)

Ualisher Tukeev (Almaty, Kazakhstan)

Valerian Zheltov (Cheboksary, Chuvashiya, Russia)

Zinnur Sirazitdinov (Ufa, Bashkortostan, Russia)

ORGANIZING COMMITTEE:

Olga Nevzorova (Chair), (Kazan, Tatarstan, Russia)

Ayrat Gatiatullin (Scientific Secretary), (Kazan, Tatarstan, Russia)
Madekhur Ayupov (Kazan, Tatarstan, Russia)

Alfiya Galieva (Kazan, Tatarstan, Russia)

Ramil Gataullin (Kazan, Tatarstan, Russia)

Rinat Gilmullin (Kazan, Tatarstan, Russia)

Aidar Khusainov (Kazan, Tatarstan, Russia)

Bulat Khakimov (Kazan, Tatarstan, Russia)

Marat Kurmanbakiev (Kazan, Tatarstan, Russia)



SECTION 1 MACHINE TRANSLATION
TECHNOLOGIES

STUDY OF THE PROBLEM OF CREATING STRUCTURAL
TRANSFER RULES AND LEXICAL SELECTION FOR THE
KAZAKH-RUSSIAN MACHINE TRANSLATION SYSTEM
ON APERTIUM PLATFORM

Abduali Balzhan'!, Akhmadieva Zhadyra®, Zholdybekova Saule?,
Tukeyev Ualsher?, Rakhimova Diana’

'KazNU named after Al-Farabi, Almaty, Kazakhstan
balzhan_5696@mail.ru

2KazNU named after Al-Farabi, Almaty, Kazakhstan

3KazNU named after Al-Farabi, Almaty, Kazakhstan

4KazNU named after Al-Farabi, Almaty, Kazakhstan

3KazNU named after Al-Farabi, Almaty, Kazakhstan

Active integration of Kazakhstan into the world community and
the increasing volume of information flow between our country and its
foreign partners, and a real need of different segments of population
for operational machine translation while using the Internet, determine
the relevance of machine translation between the Kazakh language and
various major world languages, like English, Russian, French, German,
and recently, Chinese languages, as well as in the vice versa machine
translation. The priorities of information interaction for the population
of Kazakhstan with foreign partners and internally are mainly defined
by interaction in three languages: Kazakh, English and Russian. In this
regard, it is highly relevant to have highly efficient instrumental support
machine translation for the trilingual language interaction. So are actual
research and development industrial quality machine translation systems
from Russian language to Kazakh language, and vice versa. Analysis of
the state of research in the field of machine translation from Russian into
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Kazakh shows that research in this area is practically nonexistent, despite
the presence of two or three commercial machine translation software
products, the quality of the translation which is not high enough. We create
Kazakh-Russian translation system with using Kazakh lexical rules from
English-Kazakh and we based on the Russian-Tatar Apertium platform.
And we create Kazakh-Russian dictionary on the Apertium platform. We
search and make some rules for this language pairs.

1. Introduction

Automation and improvement of translation quality is very
actual problem in the sphere of artificial intelligence. As we know,
the organization of machine translation — a set of interrelated stages
performing algorithms. In the field of machine translation by the main
topical issue there is a problem of quality of machine translation. So far
various methods of machine translation are developed from one natural
language to another.

In this article describes a problem of creating structural transfer
rules for sentences and lexical selection for the Kazakh-Russian and
Russian-Kazakh language pairs on a platform Apertium.

2. Structural transfer rules

Three type of dictionaries are used in Apertium platform for lexical
processing: monolingual dictionaries, for morphological analysis and
generation of Russian, Kazakh and bilingual dictionaries for Kazakh-
Russian, Russian-Kazakh, lexical transfer.

In the Kazakh-Russian dictionary, apertium-kaz-rus.kaz-rus.dix is
filled with words and their translations. For example:

“<dictionary>

<alphabet></alphabet>
<sdefs>
<sdef n="num” ¢c="Hms yncnurenpHoe”/>

</sdefs>
<pardefs>
<pardef n="_num_gender”>
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<e> <p><P</P><r><s n="m”/><s n="an”’/><s n="sg’/><s
n="nom”/></r></p></e>

<e> <p><I></1><r><s n="m”/><s n="an”/><s n="sg”/><s
n="det”/></r></p></e>
<e> <p><></I><r><s n="m”/><s n="an”/><s n="sg”’/><s

n="ord”/></r></p></e>

</pardef>
<e><p><I>0ip<s n="num”/></I><r>omuH<s n="num”’/></r></
p><parn="__num_gender”/></e>".

We create for words new paradigm for numerals. It is for do not
write one analyses for all words. In this paradigm we write gender,
case, number.

And for Adjectives we create same paradigm with numerals.
Adjectives has three degrees of comparison.

<pardef n="__adj sint”>

<e><p><I></I><r><s  n="m”/><s n="an”/><s n="sg’/><s
n="nom”/></r></p></e>

<e><p><I></I><r><s  n="m”/><s n="an”/><s n="sg’/><s
n="det”/></r></p></e>

<e><p><I></I><r><s  n="m”/><s n="an”/><s n="sg”/><s
n="ord”/></r></p></e>

<e> <p><I><s n="subst”/></I><r><s n="m”/><s n="an”’/></
></p></e>
<>  <p><I><s n="comp”’/></I><r><s n="comp”/></r></p></e>
</pardef>

Then in the period of translating some words, which have two
meaning, it can be seen that sometimes words in not applied part-
of-speech tag right. For example “copoxa uemnoBexa”. There is word
“copoka” has two meaning: 1. Number — “forty” and 2. View of bird —
“magpie”. To solve this problem we must write rules for this situation.
And in the apertium-rus.rus.rlx we write rule:

# Number: for “Copok denoBek” — genitive

SELECT Gen IF (0 Num) (I N + Gen) ;

To improve quality of translation it is very important to fill dictionary
with words with correct part of speech tags.
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3. Lexical selection

All words in a sentence related in meaning. The machine translators
in translating an ambiguous word in many cases, do not translate
correctly. To solve this problem you need to use the rules of lexical
selection. Lexical selection — selection of the respective translation of
the original proposal. [3]

Template used in the lexical selection.

<Rule> — the beginning of the rules;

<Match lemma = “specified keywords”> — defines the word;

tags = “parts of speech” — speech tag of the defining words, for
example, a noun — “n”, name prilogatelnoe — “adj”, t.s.s.;

<Select lemma = “Choose Your Word” — the choice of the respective
transfer “defines the word”;

tags = “parts of speech” — a tag that indicates the part of speech the
word translated treated;

</ Match>, </ rule> — closing to appropriate tags.

These lexical rules are in the open / free code platform Apertium,
the module apertium-kaz-rus.kaz-rus.lIrx.

<rule>

<match lemma="kepy” ><select lemma="cmorpetp”/></match>

</rule>

<rule>

<match lemma="Tyc” tags="n"/>

<match lemma="kepy” tags="v.*”>

<select lemma="Buanth” tags="*.perf.*”’/></match>

</rule>

As an example, the Kazakh word “xepy” translated into Russian
as “ Bumetb, cmoTpeTh.” If the sentence “ Men Tyc xepaim “ word “
kepaiM “ combined with “ Tyc” is on the lexical rule translated as “
BHJIeTh “, and in other cases, translated as “ cMoTpeTh .

Currently we considered methods and sampling and the lexical
grammar of the variable is in their machine translators.

4. Results

Running Kazakh-Russian (and vice versa) systems translate simple
phrases and sentences. In Kazakh-Russian bilingual dictionary contains
9043 word.
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5. Conclusion

As a result of the solution of these tasks were developed bilingual
and monolingual dictionaries on a platform Apertium, also were
investigated structural transfer rules for sentences and the rules of a
lexical selection, was executed experimental check and assessment of
machine translation.

REFERENCES

IMeuepckux, T. ®., Amanrensauna, I'. A. (2012) “OcobeHHOCTH MTEepeBoaa
Pa3HOCHCTEMHBIX SI3BIKOB (Ha MpPHMepe aHTIIMHCKOTO M Ka3axCKOro S3BIKOB)”,
Momnonoii yuensrit. Ne3, 259-261 [http://www.moluch.ru/archive/38/4406/];

Documentation on a wide variety of development and usage scenarios can be
found on the Apertium Wiki (http://wiki.apertium.org/);

http://beta.visl.sdu.dk/constraint _grammar.html.
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CHOOSING THE MODEL FOR SOLVING
THE PROBLEM OF LEXICAL SELECTION
FOR ENGLISH-KAZAKH LANGUAGE PAIR IN
THE FREE/OPEN-SOURCE PLATFORM APERTIUM

Dina Amirova

Al-Farabi Kazakh National University, Information Systems Department,
Al-Farabi av., 71, 050040, Almaty, Kazakhstan
amirovatdina@gmail.com

This paper describes rule-based lexical selection for English-Kazakh
pair in the free/open-source platform Apertium and describes the model
for lexical selection that can be applied to Kazakh language as a target
language. The problem of lexical selection is one of the main tasks of word
processing, which is associated with the task of word-sense disambiguation.
It will be not difficult to choose the correct meaning of words to people,
but for machines it isn’t simple. Despite the long history of its existence, a
word sense disambiguation still is the developing branch of the knowledge.
The machine translation system Apertium consists of several modules.
One of them is the lexical module which is considered there. This lexical
module in the translation ambiguous word of input language to the target
language selected one lexical form of all possible with the help of rules
depending on the context. Rules are hand-written. There given examples
of rules that are used to selection of right sense of ambiguous words. Also
to solve this problem can be used statistical models. In the paper would
be considered a statistical model, maximum entropy model, which is used
for solving a problem of lexical selection. Maximum entropy model shows
high accuracy in different systems. The use of two systems, rule-based
selection and statistical-based selection, for solving the problem of lexical
selection can give a more accurate translation of texts. In the paper will be
considered the works which are done to this time for solving the problem
of lexical selection.

1. Introduction

Recently, the role of the Republic of Kazakhstan in the international
arena increases, which leads to a significant increase of interest in
our country from the world community. Today English language
is recognized as international language. The official language of the
Republic of Kazakhstan is Kazakh. The scope of work of translators
is increasing every year. Accordingly, the creation and developing of
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automated translation from English into Kazakh is very important and
useful for people who want to translate to Kazakh.

One of the main tasks of processing of texts is the task of a lexical
selection which is connected to the task of a word sense disambiguation.
It is the correct choice of the word or term in accordance with the
context in which they are used. Solving the task of ambiguity is one
of the central word processing task. Word-sense disambiguation is
used in different areas: to improve the quality of machine translation,
improve the accuracy of methods of classification and clustering texts,
information retrieval and other applications.

Today, there are many algorithms and models of resolving it. Linguists
distinguish next kind of ambiguity: lexical, morphological, syntactic,
Let’s consider lexical ambiguity. Lexical selection is a choosing one
translation of the word in target language by context of source language.
Lexical selection is a main task of processing language.

2. Rule-based lexical selection in Apertium platform

Apertium is a platform of machine translation which development
started with financing from the governments of Spain and Catalonia at
Alicante University (Universitat d’Alacant). It is a free software which
is published by developers according to GNU GPL conditions. To create
the new system of machine translation one needs develop linguistic
data (dictionaries, rules) in accurately specified XML formats [1]. The
Apertium machine translation system consists following modules:
deformatter, morphological analyser, part-of-speech (POS) tagger,
lexical transfer, lexical selection, structural transfer, morphological
generator, post-generator [2].

In rule-based free/open source platform Apertium [3] the problem of
lexical selection is solved by module of lexical selection (F.M. Tyers,
M.L. Forcada 2013). The rules are written by hand. The rules of lexical
selection are written a way in which translation is taken by depending
located near words. Hand-written rules do not always cover the entire
context. So to solve this problem we use statistics methods and models,
which connected with training corpora to generate rules automatically.

Rule-based lexical selection is written in file apertium-eng-kaz.eng-
kaz.lrx for language pairs from English into Kazakh. This lexical module
in the translation ambiguous word input language to the target language
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selects one lexical form of all possible using rules which depend on the
context. All the rules are written in the XML-format.

The content of the lexical rules:

<rule> — start of rule;

<match lemma="the word in english/kazakh” defining word;

tags="part of speech” tag of the words part of speech,

for example, noun — “n”, adjective — “adj”, and etc.;

<select lemma="selected word” selection of a particular ambiguous
word translation;

tags="part of speech” tag of the words part of speech;

</match>,

</rule> — closing of the relevant tags.

Example of lexical selection rule for *zhas’:
<rule>

<match lemma="year” tags="n.pl”>
<select lemma=""" tags="n.*"/>

</match>

</rule>

<rule>

<match lemma="year” tags="n.pl”>
<select lemma="""tags="n.*"/>

</match>

<match lemma="0ld” tags="adj.*”/>
</rule>

(Example from apertium-eng-kaz.eng-kaz.lrx)

3. Statistical-based lexical selection

Statistical-based lexical selection chooses the most likely
translation with their probability. Statistical-based lexical selection
based on counting frequency of collocation or words in corpora. One
of the main part of statistical machine translation system is to make
corpora especially corpora of large volume. One of the difficult task
is a collection of parallel corpora, in our case, to gather the corpus of
Kazakh and the corpus of the English. Now we have been developing a
bilingual corpus, which contains 4255 sentences. Corpora are collected
from fairytales, books. Today we are training these corpora. To receive
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corpora-based lexical selection we need aligned corpora, which is not
easy to do. Kazakh language has a complex morphology. So, some
words can be aligned to several words.

Because of rule-based lexical selection do not cover all cases of
ambiguity, we want to use both of type of lexical selection, which
were meant above. For creating statistical-based lexical selection we
collect and develop bilingual corpus. Then we are training system by
adding words to monolingual dictionary of Kazakh (apertium- kaz.kaz.
lexc) and English (apertium-eng-kaz.eng.dix) language and adding to
bilingual dictionary (apertium-eng-kaz.kaz-eng.dix).

Maximum Entropy Model

Today there are different types of models and methods of solving
the problem of lexical ambiguity, which are used to solve it. One of this
model’s Maximum Entropy model [4].

Model maximum entropy lexical selection includes a set of binary
functions and appropriate weights for each function. The feature is
defined as k* (. c)*, where t is a translation, and ¢ — is a source language
context.

. 1 if value t under condition ¢
3 L 4
W(te) = IU, in other coses

During the learning process each function is assigned a weight
A%, and combining the weights as in Equation (2) gives the probability
of a translation t for word s in context c.

!

p(tle) = ?erp Bl AR it e), )

where Z — is a normalizing constant. Thus, the most probable translation
can be found using equation (3)

nE
E— argmax Fs (tlc)= argmax ER=1 Mgkt ) 3)
te Tp5 te T.=

It is important to note that the rules for the feature 1* (t. £)* will be
different depending on the language pair.
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4. Results

Today there are 85 rules in English-Kazakh lexical selection. The
system can translate simple phrases and sentences with ambiguity [5].

5. Conclusion

In this paper was described a lexical module for English-Kazakh
language pair in the free/open-source platform Apertium, where lexical
selection problem is solved by writing rules for words. In the future we
would like to use maximum entropy model for more effective solving
the problem of lexical selection. Because this model shows the high
accuracy. We are preparing parallel corpora for English and Kazakh
languages now, which are collected from fairy-tales and books. Then we
would train it as statistical machine translation system has a property of
«self-learning». As a method would be used supervised learning. This
method based on word-alignment from corpora.
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THE ONTOLOGICAL MODEL OF NOUN
FOR KAZAKH-TURKISH MACHINE
TRANSLATION SYSTEM

Lena Zhetkenbay', Altynbek Sharipbay,
Gulmira Bekmanova, Unzila Kamanur

L.N. Gumilyov Eurasian National University, Astana, 010000, Kazakhstan
ljetlen_7@mail.ru

In this work, we discussed the structure of ontological model according
to noun in Kazakh and Turkish languages for machine translation system.
This model gives us an opportunity to compare generally the similarities
and differences of the languages. There can be used informational
searching, making machine translation and autoreport, dialogical and
other systems.

1. Introduction

The ontological models of nouns for Kazakh and Turkish machine
translation system are built in this research work.

Kazakh language belongs to Kipchak group [1] whereas Turkish
language belongs to Oghuz group [2] of Turkic languages. The aggluti-
nation is one of the peculiarities of Turkic languages characterized by a
large number of word types for each word formed by adding affixes to
its end (suffixes and endings). There exists a strict order for adding of
affixes: suffixes are the first to be attached to a stem or root of the word,
then the endings of plural number, possessive endings, case endings
and conjunction endings. All these features of Turkic languages assume
a slight formalization for morphological and syntax rules as far as they
have a strict order of adding affixes from a morphological point of view
and a strict word order in sentence from the point of view of syntax.
Therefore the issue of machine translation can give decentish results on
the basis of grammar rules.

At present the types of machine translation systems are varied. The
choice in use of the machine translation system depends on the com-
plexity of the formalization of natural language or national linguistic
corpus of natural language.

The works [3-9] are devoted to the issues of machine translation
from Turkish language into other Turkic languages. The issues of
formalization of grammar rules in Kazakh language are solved in the
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works [10-21]. All these results will substantively facilitate the cre-
ation of Kazakh-Turkish machine translation system.

2. The ontological models of nouns for Kazakh and Turkish
machine translation system

Ontology is a powerful and widely used tool to model relationships
between objects belonging to various subject fields. It is possible to
classify ontologies based on the degree of dependence on the task or ap-
plication area, the model of ontological knowledge representation and
expressiveness, as well as other criteria [22, 23].

To build ontology, first of all, we decided to define its subject field
and scope. We answered some basic questions below:

1. What kind of fields does ontology include in? Answer: Noun.

2. For what we need ontology? Answer: To create a comparisonal
ontological model according to noun in Kazakh and Turkish language.

3. What kind of questions does ontology answer? Answer: To de-
fine the types of affixes and to group according to the structure and
meaning of noun.

4. Who does use and support ontology? Answer: The linguists and
programmer. According to the answers, the ontological models that we
need is following: O(X, R, I), X — the concepts that come into the struc-
ture of noun, R — relationships between these concepts, I — sets of the
structure and relationships.

We used the ontology editor Protégé (http://protege.stanford.edu)to
build the ontology. It is a free open source ontology editor and a frame-
work for building knowledge bases. It was developed at Stanford Uni-
versity in collaboration with the University of Manchester. Concepts and
relationships used in this ontological model are explained in Table 1.

Table 1

The concepts and relationships which was used in the ontological
models of nouns for Kazakh and Turkish machine translation system

N Kazakma (Qazaqsha) Tiirkce English UNIFIED
3ar ecim (Zat esim) Isim Noun
Kypambina
Kapau Structure
(Quramyna
qaraj)
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1.1 Hapa (Dara) Simple
Kypaeni
1.2 (Kuerdeli) Complex
121 Bipikken Compound
- (Birikken) words
Kocap-
JIaHFaH .
1.2.2 (Qosarlan- Reduplicates
ghan)
123 Tipkecken Compound
- (Tirkesken) words
Keickapran ..
1.24 (Qyskarghan) Abbreviations
TyiaracbiHa
Kapau Yapilarina
(Tulghasyna gore
qarayj)
2.1 Her13'r1 . Basit isim Derivations | DERIVNS
(Negizgi)
2.2 Tybieiter Tiiremig ad | Derivatives | DERIV
(Twyndy)
2.3 Birlesik
MarbiHacbiHa
Kapau Anlamlarinal According to
(Maghy- gore the meaning
nasyna qaraj)
Kannasr .
3.1 (Zhandy) Canli Animate ANIM
3.2 Kancnis Cansiz Inanimate INANIM
(Zhansyz)
Kanmst L
33 (Zhalpy) Cins isim Common COM
Kanker " ..
34 (Zhalky) Ozel isim Proper PROP
Oluslarma
gore
Aepexi Somut Concrete CON

(Derekti)
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Hepexkci3
(Dereksiz) Soyut Abstract ABS
CanbiHa
Kapaii Sayilarina Number
(Sanyna gore
qaraj)
Kexeme . .
5.1 (Zhekeshe) Tekil Singular SG
Kenme -
5.2 (Koepshe) Cogul Plural PL
5.3 Topluluk Collective
3E
sKaJIFayJ1apbl Cekim
(ZE ekleri
zhalghaulary)
gce:/z’gclzl;bz Hal durum
6.1 (Septik Z]ZII;Z ,SISlm Case ending | Cases
zhalghauy)
6.1.1 Atay (Atau) | Yalin hali i‘;‘;‘ma“ve NOM
6.1.2 Lmik (Ilik) Genitive case
Bapric Yonelme Direction-
613 (Barys) hali dative case DAT
Belirtme .
6.1.4 (T;fg’lz) (Yikleme) | 20020V | xcc
Y hali
XKatbic Bulunma .
6.1.5 (Zhatys) hali Locative case | LOC
[erFeIc Ayrilma .
6.1.6 (Shyghys) (¢1kma) hali Ablative case | ABL
6.17 Kemexkrec Instrumental
o (Koemektes) case
Konmix
Jrcaneaybvl Cogul
62 (Koeptik ekleri Plural

zhalghauy)
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6.2.1 Tekil Singular SG
6.2.2 Cogul Plural PL
Kikmik
HCANAY .| Personal
6.3 (Zhiktik Sahis ekleri ending Pers_end
zhalghauy)
1 zhaq . 1 personal
shekeshe Tekil T Sahis singular PERS.1SG
2 zhaq Tekil 11 2 personal
zhekeshe Sahis singular PERS.28G
3 zhaq Tekil 111 3 personal
zhekeshe Sahis singular PERS.35G
2 zhaq 2 personal
zhekeshe singular
sypajy formal
1 zhaq Cogul I 1 personal
koepshe Sahis plural PERS.IPL
2 zhaq Cogul I 2 personal
koepshe Sahis plural PERS.2PL
3 KaK KeIie Cogul I 3 personal PERS.3PL
Sahis plural
2 zhaq 2 personal
koepshe
. plural formal
sypajy
Tayendix
HCANAY Co . | Possesive
6.4 (Taweldik Iyelik ekleri ending Poss_end
zhalghauy)
1 zhaq Tekil 1 1 Possesive
zhekeshe Iyelik singular POSS.1SG
2 zhaq Tekil 11 2 Possesive
zhekeshe Iyelik singular POSS.28G
3 zhaq Tekil 11 3 Possesive
zhekeshe Iyelik singular POSS.35G
2 zhaq 2 Possesive
zhekeshe singular
sypajy formal
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1 zhaq Cogul I 1 Possesive
koepshe Iyelik plural POSS.IPL
2 zhaq Cogul II 2 Possesive
koepshe Iyelik plural POSS.2PL
3 zhaq Cogul 111 3 Possesive
koepshe Tyelik plural POSS.3PL
2 zhaq 2 Possesive
koepshe

. plural formal
sypajy

Figure 1 illustrates the concepts and relationships which is used in
the ontological models of nouns for Kazakh and Turkish machine trans-
lation system that used the notes

([ ® cuamyna_gar | [ @ Tuighasyna_ger | [ @ wa

T
¥

[@oaa | .Kmal\!ei H & Negizgi ” O‘I:\nynﬂy ]

[\ /
=\ (o2 )
_. = - @ Birikken B2
0 Qyskarghan
@ Yapilarma_giire I @ Anlamianna_gér ] =
, i N
/ /1
[ ® Canlt ]/ [ ® Ozel_isim |; \
/3 | \

/ - I
[® 5o )0 eomt ] |

I\

Cins_isim
@ Belitme_(Yiiki
eme)’ N
! \
:

Fig. 1. The ontological models of nouns for Kazakh and Turkish machine
translation system
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In this way, the comparisonal ontological models of noun for ma-
chine translation system includes all the categories of morphological
features, for instance, noun is divided as base and complex according
to structure of noun in Kazakh language, whereas in Turkish language
there is not such division, furthermore, a noun can be common, proper,
concrete, abstract, animated, inanimate according to meaning in Kazakh
language, while in Turkish language a noun can be common, proper,
animated, inanimated. In both languages the divisions of affixation are
similar, e.g, the forms of cases, number, possessives and conjugations.
There are seven cases whereas in Turkish there are five. The similarities
of both languages are illustrated as basic notes in Table 1.

Let's compare the similarities of cases and possessive forms of Ka-
zakh and Turkish languages:

Table 2
Compare the common and possessive cases of Kazakh
and Turkish languages
N Cases Common cases Possessive cases
" |Kazakh Turkish Kazakh Turkish |Kazakh Turkish
Atau septik | Yalin hali | Yii (Uej) Ev Yiii (Uej-i) |Evi
flik septik Yiinin (Uejding)
Barys Yonelme . . Yiiine .
septik hali Yiire (Uejge) |Eve (Ucjine) Evine
Belirtme
Tabys .. - - . Yitin -
septik S;]l;kleme) Yiiai (Uejdi) Evi (Ucjin) Evini
Zhatys Bulunma . . Yiiinnae .
septik hali Yiime (Uejde) |Evde (Uejinde) Evinde
Shyghys |Ayrilma Yiinen YitineHn .
septik (¢ikma) hali |(Uejden) Evden (Uejinen) Evinden
Koemektes Yiimen Yiiimen
septik (Uejmen) (Uejimen)

As we see, there are seven cases in Kazakh language, while five in
Turkish language.

3. Conclusion
The creation of ontological models for computer processing of Ka-

zakh and Turkish languages is the important step in comparative study
of two Turkic languages. That is why the results of research and com-
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parison of noun structure in similar Kazakh and Turkish languages will
certainly have a bearing on the machine translation systems as well as
the creation of processing systems of natural languages.
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THE ALGORITHM OF MACHINE TRANSLATION
FROM UZBEK TO KARAKALPAK

Azizbek Kadirov

Nukus branch of the Tashkent University of Information Technologies
Nukus, Karakalpakstan, Uzbekistan

The problem of machine translation between Turkic languages is one
of the important problems of linguistics and computer science. In this
paper we examine an algorithm of machine translation from Uzbek to
Karakalpak. An brief overview and analysis of grammar is given. Using
the similarity of Uzbek and Karakalpak grammars, author presents online
service of machine translation based on transformation and replacement
algorithm. With appropriate upgrades, this algorithm can be used to
create an automated system of machine translation between other Turkic
languages.

B nannoii pabote Oyzer paccMoTpeHa 3a1a4a KOMIBIOTEPHOTO Tie-
peBoJIa TEKCTOB C Y30EKCKOTO S3bIKa Ha KapaKallaKCKUid 1 00paTHO.

CymiecTByeT HECKOJbKO (hOpM OpraHH3aIlii MEepeBoja TEKCTOB
MIPH yYaCTUH YEJIOBEKA H KOMITbIOTEpa:

e C mpeaBapuTEIbHBIM PEIaKTUPOBAHUEM — C IIEIIBIO MPHCIIOCO0-
JICHHUS TEKCTa Il 00pabOTKM KOMIIBIOTEPOM, YTO TIO3BOJISIET MCKITIO-
YUTh HEOJHO3HAYHOCTH MIPH MIEPEBO/IE.

o C MocTpeakTUPOBAHUEM — KOMITBIOTEP MEPEBOJIUT TEKCT, peaK-
TOpP BHOCHUT KOPPEKTUPOBKH B PE3YIbTUPYIOIINN TEKCT.

o llHTEepaKTUBHBIN NIEPEBOJ] — YEIOBEK MHTEPAKTHUBHO MPUHUMAET
ydacTue B TIepeBojie, pa3peniasi Clo’KHbIE HEOTHO3HAYHBIC CHUTYAIIHH.

e CMeIIaHHbIE CUCTEMBI

Kak npaBuio, mpu KOMIIBIOTEPHOM NEpPEBOJIE CIEIHaIbHAS TPO-
rpamMMa BBITIOJTHSET CHHTAaKCUYECKUN aHAIN3 UCXOTHOTO TEKCTa, TEKCT
JIeTUTCS Ha MPEUIOKEH NS, TIPeIOKEeHUs — Ha cioBa. Jlanee, omnpene-
JSETCS CTPYKTYpa KKAOTO NMPEATIOKEHHS, TTOCTIE YeTro TaHHast CTPYK-
Typa npeoOpasyeTcs B CTPYKTYPY MPeUIOKEeHUS KOHEYHOTO si3bika. Ho
€CTECTBEHHO, HE BCETIa MO’KHO MPABMWIIBHO OTPEICIHUTh, KaK MMOCTpOe-
HO mpeiokeHue. Yacto B TEKCTe MOJpa3yMeBaeTcsi HEKasl MBICIb,
KOTOpasi J0JKHA OBITh MOHSTHA HOCHTENIO SI3bIKa, HO KOTOPYIO TIPO-
rpaMMa MpoCTO HE CMOXET YJIOBHUTb. DTH M JIPYTHe OOCTOATEIHCTBA
MIPETSITCTBYIOT CO3IAHHUIO TIOJTHOCTHI0 aBTOMATHU3UPOBAHHOW CHCTEMBI
MepeBo/Ia TEKCTOB.
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B Pecny6nuke KapakanmakcTad rocy1apcTBeHHBIMU S3bIKAMH SIB-
JISIFOTCS KapaKaJIMakCKUi U y30ekckuil s3biku. CrenoBaTeabHO, 00JIb-
11as 4acTh JOKYMEHTAI[MM BEAETCS OJHOBPEMEHHO Ha JBYX S3bIKaX —
Ha KapakaJlakCKOM, JJIi BHYTPEHHEIro MCIOJIb30BaHUs, U Ha y30ek-
CKOM, /1151 OTYETOB U HEKOTOPBIX APYTHX JTOKYMEHTOB.

ABTOpPOM MPEIOKEHO UCTIOIB30BaTh CXOKECTh T'PAMMATHKH JIBYX
BBIIICYKA3aHHBIX S3bIKOB JUISl pa3pabOTKU CHCTEMbI KOMITbIOTEPHOTO
MepeBO/ia TEKCTOB. Y30E€KCKHIA M KapaKaJIMaKCKUH S3bIKH, B UUCIIE ITPO-
YHUX TIOPKCKHX SI3BIKOB, OTHOCSITCS K THUITY arTJIFOTUHATUBHBIX SI3BIKOB,
TO ecTh (POPMBI C10Ba 00pPaA3yIOTCA MPHU MOMOIIHU «IIPUKICHBAHUD) K
OCHOBE cJioBa cypdukcoB 1 ahppukcor. CpaBHUTEIIBHBIIN aHAIN3 TTOKA-
3BIBAET, YTO IEPEBOJI TEKCTA C Y30EKCKOTo S3bIKa Ha KapaKaJlaKCKUH
MOJKHO JITOPUTMHU3UPOBATH.

CyTb anropuT™Ma COCTOUT B CJIEAYIOIIEM: HCXOIHBIN TEKCT JEIHT-
cs Ha cioBa. [lanee, Kax10€e CIIOBO MCXOJHOIO TEKCTa pa3OuBaeTcCs
Ha MOp(eMBI, ociie MPOU3BOAUTCS MOUCK BBIAEICHHBIX OCHOB B 0a3e
JAHHBIX U UX TIEPEBO/I, ITOCTIE YeTo K NepeBeIEHHONH OCHOBE B HY)KHOM
MopsAJIKe JO0ABISIIOT MepeBeAeHHbIE CY(DMUKCHI ¥ TPEPUKCHI.

Faylni diskdan o'chirish

v

[Fayl][ni] [disk][dan] [o'chir] [ish]

¢

[Fayl][di] [disk][ten] [o’shir][iw]

v

Fayldi diskten o'shiriw

Puc 1. Anroputym miepeBosa (YnpomEHHEI BapHaHT)

Kapakanmakckuii sI3pIK 110 CpaBHEHHUIO ¢ y30€KCKHM HMMeEeT 00Jb-
nIee KOJIMYEeCTBO CI0BOOOpa3zoBareibHbIX cyddurcon. Hampumep, y3-
Ockckuil cypbuke -lar, cnyxamuid 00pa3oBaHHUI0 MHOKECTBEHHOTO
YHCNIa CJIOBA, MMEET J[Ba aHAJIOTa B KapaKaJaKCKOM sI3bIKE — -lar n
-ler. Vicnionp30BaHue TOrO WIM MHOrO cyd@uKca 3aBUCUT OT MSTKO-
CTH IIPEIBIAYIIEro CJI0ra CJIOBA: MOCJe MIATKOTO ciiora ynoTpeoiseTcs
cypduxc -ler (da’pterler — TeTpanu, cnor ter MSTKHiA), TOCIIE TBEPOTO
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-lar (kitaplar — kaury, cior tap TBepabiid). Hekotopsie y36ekckue cyd-
(GUKCBHI UMEIOT TIO 4 KapaKallMaKCKUX aHaJIora, B ATOM CiIydae BBIOOD
cydukca 6onee CloxKeH, U 3aBUCUT MPOUIHOIIEHUS MOPPEMBI.

Ha 6a3ze mannoro anroputma Ha caiite http://lugat.uz peanuzoBan
OHJIAlH TIEPEeBOJ] TEKCTOB € Y30EKCKOTO sS3bIKa Ha Kapakaimakckuid. B
0a3e TaHHBIX MPOTPaMMBI XpaHUTCs 0KoJ10 7.000 c10B Ha y30€KCKOM U
KapakaJmakcKoM si3bikax. Ilocie BBoia MICXOHOTO TEKCTa M KOMAH/IbI
Ha TIEPEBOJI AITOPUTM Pa30MBAET TEKCT Ha CJIOBA, IMOCIE YEro Kaxa0e
CJIOBO aHAIM3HUPYETCS 110 MIPUBECHHOMY BBIIIIE AITOPHUTMY. AJITOPUTM
MEPEBOJIUT CIIOBOCOUYETAHUS «KaK €CTh», TO €CTh CJIOBO B CIIOBO, B TO
BpeMsI KaKk MHOTHE CIIOBOCOUYETAHUS TIEPEBOIATCS HE Ha MpsiMyto. J{ist
peanuzanyy (GyHKIHMU NEepeBojia CIOBOCOYETAHUI aBTOp Ipeasiaraet
CIIETYIOLINI alrOPUTM: CO3/1aTh 0a3y CIOBOCOYETAHHWH HA JBYX SI3bI-
Kax, 3aTeM, Ha4HHAas C IEPBOTO CJIOBA TEKCTA, CPABHUBATH PSIJIOM CTOSI-
I1IM€ Maphbl CJIOB CO CIIOBOCOYETAaHUAMU U3 Oa3bl.

Ha nanub1it MOMEHT BesieTcst paboTa Mo paclIMpeHnIo 0a3bl JaHHBIX
MepeBOIYMKa, a TaKXKe 10 Paclo3HABAHUIO PA3IUYHBIX CIOBOCOYETA-
Huil. Ha BXoze anropuT™ npuHUMaeT TEKCThI KaK Ha JIATUHULIE, TaK U
Ha KAPWJUIKIE, OJHAKO HAa BBIXOJE PE3yNIbTaT MPEACTABIACTCS B BUIE
KApWUTALEL. J{71st moromHeHns 6a3bl Ha caifTe OTKPBIT MOJIEPATOPCKUI
paszen, rae JOBEPEHHBIE IMOJB30BATEIH MOTYT PENaKTUPOBATh U JI0-
0aBJIATH HOBBIE CJIOBA.

OpHo¥t U3 Mpo0OIIeM Ha JTAaHHBI MOMEHT SIBJISIETCS] HEOJTHOPOIHOCTh
0a3bl. B cBsI3M ¢ IepexoIoM KapaKalmakCKoTo S3bIKa Ha HOBYIO JIaTH-
HUILY, HEOOXOMMO 3aHOBO MIPOBEPUTH BCE CJIOBA B 0a3e TaHHBIX U CO-
OTBETCTBEHHO OOHOBUTH WX HamucaHue. YacTh naHHOW paboThI ObLIa
aBTOMAaTH3MPOBAHA, HO IO CUX IIOP MHOTO CJIOB TpeOYyIOT py4HOM Ipo-
BepkH. [1o 3ToM MpUUYMHE HEKOTOPBIE CJI0BA HA KapaKaJIMaKCKUH S3bIK
MIEPEBOIATCS] HEKOPPEKTHO.

[IpuBeeHHBIN JOBOJIBHO MTPOCTOM ANTOPUTM, OJIAaroJapst CX0KECTH
MHOYECTBA TIOPKCKUX SI3BIKOB, TAK)KE MOXKET OBITh MCHOJIB30BAH JUIS
aBTOMATH3MPOBAHHOTO TMEPEBOAA HA Ka3aXCKUH, TaPKUKCKUN U Typ-
KMEHCKHM SI3BIKH.

Hcnonp30BaHue 3IIEKTPOHHOTO MEPEBOIINKA MOXKET OKa3aTh HEO-
[EHUMYIO ITOMOIIb B CAMBIX pa3IMYHBIX cepax. BpIxomHOI TEKCT, He-
CMOTps Ha HEN30E)KHYIO HETOYHOCTH IEPEBOA, MOYKHO MCIIOJIb30BATh
KaK YEPHOBHK JUISI JTAJBHEHINET0 peAaKTUPOBaHHs MPO(HeCcCHOHAb-
HBIM MepeBOAYMKOM. Bo MHOTHX cdepax, riae He Hy)KHa aOCOMOTHAs
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TOYHOCTB IIEPEeBOaAA, U I'’AIC BAXKHO ICPCAaTh OCHOBHOM CMBICII TCKCTA,
BHCKTPOHHBIﬁ NEPeBOAYHK MOKCT CTATh y)IO6HI)IM HHCTPYMCHTOM Ha
pa60qu CTOJIC MOJIb30BaTEIICH.
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LEXICAL SELECTION RULES FOR KAZAKH-ENGLISH
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University, 71 al-Farabi ave., Almaty, 050040, Kazakhstan
a.s.karibayeva@gmail.com

Kazakh language has great number of ambiguity words. The most
of ambiguous word related to morphological ambiguity. The majority of
homonyms pertain to morphological ambiguity. For example, “bas(6ac)”,
“kara(kapa)”, “zhyz(xy3)”, “zher(xep)” and etc. All of these words related
to two or more part of speech. The word “bas” can be as noun, verb, also
word “zhyz” can be noun, numerical and verb. The word “zher” related
to same part of speech like a word “bas”. Compared with other words this
word has a lot of translation. This word has translation like this: “place”,
“Earth”, “land”, “ground”, which are noun and “eat” as a verb in future
time.

This paper describes process of building lexical selection rules for
Kazakh-to-English machine translation system on free/open-source
Apertium platform. Lexical selection rules are used for solving problems
of ambiguity when ambiguity word has same part of speech. We will
consider lexical selection rules for translating from Kazakh to English.
Disambiguation is used to improve the quality of machine translation. This
paper shows how to create lexical selection rules, what types of phrases
and context are used to rules. Solving the task of ambiguity is a difficult
task. Today, there are many tools of resolving it. One way of solving
disambiguation is writing hand-written lexical selection rules, which we
will consider at the paper.

In rule-based free/open-source platform Apertium disambiguation
is solved by module of lexical selection. At module of lexical selection
rules is written in XML-format. Lexical selection is used to determine the
correct translation not the adequate sense. This difference differ it from

word-sense disambiguation.

1. Introduction

Today ambiguity is a main problem of computer processing of lan-
guage. So, each machine translation system must be solved this kind of
tasks. Ambiguity appears when word of source language has a two or
more translations in target language. In this paper we consider Kazakh
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language as source language and English as a target language. These
languages differ in syntax, morphology and they pertain to different
type of language. Also, Kazakh as all Turkic language is agglutinative,
whereas English is analytic.

Ambiguity can be lexical; morphological. Lexical ambiguity it
means when ambiguity words have same part of speech, but by context
it translated differently. Meanwhile, morphological ambiguity opposite
to lexical. It means that in morphological ambiguity ambiguous word
relate to different part of speech. In some case ambiguity calls polyce-
my. To solving problems of lexical selection is important to understand
context which is translated to English.

Kazakh language has a great number of ambiguity words. We will
consider Kazakh’s words “bauyr (6aysip)” which is ambiguous word.
By the nearby words we can distinguish meaning of this word. Firstly,
it has a meaning like “brother”, the second meaning is “liver”. For
example, “MeHiH OayblpbIMHBIH aThl [lynat” and “baysipeiM aybipbin
typ”. The first sentence is translated as “My brother’s name is Dulat”,
the second sentence’s translation is “Liver is hurts”.

Not only noun has ambiguity, pronoun also can be ambiguous. The
pronoun “Ox’ has tree translations. It can be “he”, “she” and “it”. When
this word appears in context which is meant female, this translated as
“she”. In Kazakh this word ambiguous, but in English it is unambigu-
ous.

By considering features of translation by context, we are develop-
ing rules which are solving the task of ambiguity from Kazakh to Eng-
lish based on the Apertium free/open-source machine translation plat-
form (Forcada et. al., 2011). For solving polycemy of Kazakh—English
language pair we need to build bilingual dictionary and write couple
of lexical selection rules.

This paper contains 4 sections: Section 2 describes Apertium plat-
form and its structure, Section 3 describes Kazakh—English lexical se-
lection and Section 4 gives results of system.

2 Apertium platform and its modules

Apertium is a free/open source machine translation system. Aper-
tium is free software which is published by developers according to
GNU GPL conditions (Apertium).



30 MACHINE TRANSLATION TECHNOLOGIES

At the first time Apertium was developed for translation between
similar languages. However this system has been expanded to translate
texts between dissimilar language pairs, such as English — Kazakh (vice
versa) language pairs. For developing we need to create the linguistic
data (dictionaries, rules), which are written in XML formats. By using
dictionaries we find words which have two or more translations. So,
this machine translation system uses finite state transducers for all of its
lexical transformations, and hidden Markov models for part-of-speech
tagging or word category disambiguation.

This machine translation system has own modules for implementa-
tion of transfer.

Apertium platform consists following modules (Sundetova et.al.,
2014):

e Deformatter

e Morphological analyser
e Part of speech tagger

e [exical transfer

e [exical selection

e Structural transfer

e Morphological generator
e Post-generator

e Re-formater

So, we consider how to work these modules. First module is de-
formater. This module divides the source text to formatting tags.
These tags called as “superblanks” which insert the place between
words.

Second module is morphological analyser. Morphological analy-
ser constitute to each lexical unit one or more lexical forms. These form
consist of lemma, lexical category or part of speech. Morphological
analysis is generated by compiling a morphological dictionary of source
language. Lexical units containing more than one word (multiword lex-
ical units) are analyzed as a single lexical unit. Morphological analyser
uses a finite state transducer based on two-level rules (in the case of
Kazakh, apertium-kaz.kaz.lexc, apertium-kaz.kaz.twol). This module
therefore separates lexemes and processes morphological analysis, and
then returns possible lexical forms. Below we show the morphological
analysis of ambiguous word.
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Axy3/xy3<num>/xy3<n><nom>/xy3<n><attr>/
xys<num><subst><nom>/xy3<v><iv><imp><p2><sg>/
xys<n><nom>+t+e<cop><aor><p3><pl>/
xy3<n><nom>+e<cop><aor><p3><sg>/xyz<num><subst>
<nom>+e<cop><aor><p3><pl>/xy3<num><subst><nom>+
e<cop><aor><p3><sg>$"./.<sent>$

As you see this word has 9 morphological interpretations. The
frequent interpretation is as a numerical. There four analysis with nu-
merical: xy3<num>, xys<num><subst><nom>/, xy3<nu
m><subst><nom>+e<cop><aor><p3><pl>/,xy3<num><
subst><nom>+e<cop><aor><p3><sg>. Here <num> — nu-
merical, <attr>- attributive, <nom>- nominative, <cop>-copula,
<p3>- third person and etc (List of symbols: wiki.apertium.org/wiki/
List_of symbols). We receive three analysis with noun, in addition the
noun can be nominative, attributive and nominative with copula. Al-
though, we have only one analysis with verb. This analysis like this:
xy3<v><iv><imp><p2><sg>, where “zhyz” is verb, intransi-
tive, imperative, second peson and singular. By context we distinguish
the corresponding analysis using the part of speech tagger, which we
consider below.

Third module is part of speech tagger which is based on hidden
Markov model(HMM). Final result of part of speech we receive after
applying constraint grammar rules. In Kazakh directory this file of rules
called “apertium.kaz.kaz.rlx”. Here we solve the morphological ambigu-
ity. This type of polysemy appear when the word of source language can
be relate two or more part of speech. For example, word “zhyz(xy3)”
can be relate to tree part of speech, namely it can be translated as a noun,
numeral and verb. If we consider the sentence or phrase “zhyz tenge”
it translated as “hundred tenge”. So, in this context this word’s part of
speech is numeral. After applying these rules we receive just one mor-
phological analysis. Here we show the rule for this construction:

SELECT Num IF
((0 Num) OR (-1))
(1 N)

This rule shows that we choose “zhuz” as a numeral if this word
come with numeral or noun before of source word.
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Forth module is lexical transfer. This module works with bilingual
dictionary (apertium-eng-kaz.eng-kaz.dix) (CynameroBa, Kopibaega,
2013), from this dictionary lexical transfer module reads lexical form
of source language and retrieve corresponding lexical form of source
language. The lexical forms of target language can be one or more than
two.

Fifth module is lexical selection which we consider in this paper.
This module uses the lexical selection rules. The rules is written by
hand in file apertium-eng-kaz.kaz-eng.Irx by determining nearest word
or context. So, lexical ambiguity is solved here. Lexical selection is the
focus of this paper, so we described in detail in the next section.

Sixth module is structural transfer. This module uses to transform
source language sentence or phrase to target language by using transfer
rules. This module covers syntactic processing. To processing it uses
transfer rules, which transform lexical forms sequences to another se-
quence of target language. Structural transfer works in tree step. First of
all is “chunker” level, which divide source sentence to chunks. At the
second level, namely in “interchunk” it did rearrangement of phrases.
For example: “Men/SN 6akmana/SN-LOC oitHaiimbia/SV” translated
to English as “I/SN play/SV in garden/SN-LOC”. Here “SN” means
noun phrase, “SV” is verb phrase. As you see Kazakh language has
“SOV” type, whereas English is “SVO”. So, “interchunk” level did ar-
rangement from “SOV” to “SVO”. At final level it does some clean-up
by deleting unnecessary tags.

Seventh module is morphological generator. It generates a corre-
sponding sequence of target language surface forms. The morphologi-
cal generator executes a finite-state transducer generated by compiling
a morphological dictionary for the target language.

The penultimate module is post-generator. It takes care of some
minor orthographical operations in the target language.

Last module is reformatter. It places format tags back into the text
so that its format is preserved.

3. Lexical selection from Kazakh into English languages

The lexical selection module is the one of main module in receiv-
ing correct translation. The lexical selection module in Apertium does
disambiguation, namely solving task of lexical ambiguity.
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The operations, which is used in writing rule show below in the
Tablel.

Table 1
Operations of lexical selection rules
Operations Meaning
<rule> Start of rule
<SELECT> Operation of choosing
<tags> Determine corresponding tag to word
<match> choose
<lemma> Lexical form
</rule> End of rule

English-Kazakh and Kazakh-English language pairs use same lin-
guistic data of dictionaries. These dictionaries are monolingual diction-
ary of English, lexical dictionary of Kazakh and bilingual dictionary of
both languages. They differ by number of words there. The monolin-
gual Kazakh dictionary consist about 20000 words, the monolingual
dictionary of English 36876 and bilingual consist 13751 words (current
version: 50582)

By adding words to dictionary, it increased number of ambiguity.
Kazakh language is a rich language with ambiguity. We present some
words which have several translations from bilingual dictionary. There
are some ambiguous words with its translation (Table 2):

Table 2
Example of ambiguous words with its translation
Kazakh . POS of Example with Translation by
Translations . .
words translation context using context
et page, face,  [noun anamublg Oeti  |face of people
surface ) .
kitanTeiy OeTi  |book page
CynbIH OeTi water surface
oI he, she pronoun O KbI3 She is girl
O Gana He is boy
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yit home, house |noun yiire Gapy g0 to home
yitne Typy live in house
OK read, stud verb HUBEPCUTETTE . .
Y Y y P study at university
OKY
KIiTanTHl OKY read a book
xacTeIK |pillow, noun JKACTHIKKA kaTy |lie on the pillow
adolescence,
JKAaCTBIKTBIKTEL  |[remember the
youth
ecKe aiy adolescence
apa bee, saw noun To pick the tree by

apaMeH Kecy saw

apa marsIn angsl | bee bite

3.1. The Kazakh-English lexical selection rules

Kazakh language has no gender. In sentence, which has personal
pronoun “ol” we must do lexical selection. So, we solve this by writing
the rules in lexical selection file of Kazakh into English machine trans-
lation system. So, this rule will be like this:

<rule>
<match lemma="0mn" tags="prn.pers.p3.sg.
nom”><select lemma="she” tags="prn.subj.

p3.f.*”/></match>
<match lemma="kwe3” tags="n.*"/>
</rule>

This rule starts with matching the lemma and its tags. The tags il-
lustrate morphological analysis. “prn” is pronoun, “pers” is personal,
“p3” is third person, “sg” is singular and “nom” is nominative. After
determining tags, we choose lemma, which must be corresponded and
write its tags. If we don’t write rule for this case, the system translated
all sentence with “ol” as he. So, we generate “he” by default.

The next example of rule illustrated the translation with verb. The
word “oku(oky)” has two corresponding translation. It translated as
“read” and “study”. When this word come with “university” or “insti-
tute”, it translated as “study”. Meanwhile, by default it has a transla-
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tion “read”. Below we illustrate the rule for the first case, which we
discuss:

<rule>
<or>
<match lemma=»uHcTUTyT» tags=»n.loc»/>
<match lemma=»yHmBepcuTeT» tags=»n.loc»/>
</or>
<match lemma=»oKge» tags=»v.*»><select
lemma=»study» tags=»vblex.*»/></match>
</rule>

In the case when context or nearest word connected with university
or institute, it translated as a “study”.

Rules for this phrase are assigned to verb case. After analyzing lexi-
cal selection we see that context has a great importance in generating
rules. In this level of lexical selection rules are written 15 rules. There
are some rules from lexical selection file:

<rule>
<match lemma=»0J» tags=»prn.pers.p3.sg.
nom»><select lemma=»she» tags=»prn.subj.

p3.f.*»/></match>
<match lemma=»ku3» tags=»n.*»/>

</rule>
<rule>
<match lemma=»0» tags=»prn.pers.p3.sqg.
nom»><select lemma=»she» tags=»prn.subj.
p3.f.*»/></match>
<match lemma=»snemMmi» tags=»adj»><select

lemma=»beautiful» tags=»adj»/></match>
<match lemma=»kKu3» tags=»n.*»/>

</rule>
<rule>
<match lemma=»xiTamn» tags=»n.*»/>
<match lemma=»teT» tags=»n.*.*»><select

lemma=»page» tags=»n.*»/></match>
</rule>
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<rule>

<match lemma=»snemi» tags=»adj»><select
lemma=»beautiful» tags=»adj»/></match>
</rule>

<rule>
<match lemma=»OHEIH» tags=»prn.pers.p3.sg.
gen»><select lemma=»his» tags=»det.pos.sp»/></
match>
</rule>

<rule>

<match lemma=»ywm» tags=»n.*»><select
lemma=»home» tags=»n.*»/></match>

<match lemma=»*» tags=»v.*»/>
</rule>

<rule>

<match lemma=»ym» tags=»n.*»><select
lemma=»house» tags=»n.*»/></match>
</rule>

<rule>

<match 1l emma=>»apKbLIE» tags=»post»><select
lemma=»through» tags=»pr»/></match>
</rule>

<rule>
<or>
<match lemma=»mHCTUTYT» tags=»n.locx»/>
<match lemma=»yHuBepcuTeT» tags=»n.loc»/>
</or>
<match lemma=»0KsI» tags=»v.*»><select
lemma=»study» tags=»vblex.*»/></match>
</rule>

4. Results

The current version of the system (revision Ne60582) by hand-rules
can decide ambiguity noun, pronoun and verb — phrases. We plan to
extend the number of rules to improve translation quality.
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Here we show some results of translation, see Fig. 1,Fig. 2,and
Fig. 3.

Fig. 1. Result of translating ambiguous noun.

Fig. 3. Result of translating ambiguous verb

5. Conclusion

We have described Kazakh—English machine translation system on
Apertium platform and process of solving disambiguation. Many fea-
tures in translating from Kazakh to English as selection cases of noun,
verb, pronoun and etc. were solved. However, hand-written lexical se-
lection rules do not cover all situations with ambiguity, because before
writing the rules, we must find ambiguity words in context, which re-
quire few times. So, we must create a new tool, which generate this
kind of rules automatically. In the future this system will be considered
automatically generation of lexical selection rules.

This research are conducted under grant funding 0749 / GF4 of the
Ministry of Education and Science of the Republic of Kazakhstan.
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This paper considers the problems and details of realisation of a basic
statistical machine translation system for Tatar-Russian language pair
based on a parallel corpus of a restricted domain. In spite of growing
interest in automatic processing of Tatar language and corpus linguistics
in general, there are still no available Tatar-Russian parallel corpora
which could enable independent researchers to experiment on large
amounts of texts. The chief application of such resources lies in the area of
machine translation. Though there are several publications on successful
development of rule-based machine translators for Tatar in pair with its
cognates, we still chose statistical approach due to assumption that it
could help to bypass the systematic differences between agglutinative and
inflectional morphologies of Tatar and Russian respectively.

Current linguistic situation in the Republic of Tatarstan (particularly,
Tatar being one of the two state languages) allowed us to collect a fair
amount of official translations of legal texts, which are precise by definition
and characterized by high quality. We aligned collected sentences and used
this parallel corpus in order to implement the automatic translation system
by means of a free and open-source instrument Moses that comprises
most of the state of the art techniques, including phrase-based statistical
machine translation. Moreover, we suggest an approach for automated
extraction of possible candidates into a bilingual Tatar-Russian dictionary
of words and terms concerning the restricted domain of special texts.
The proposed method uses the information from phrase tables and could
therefore potentially enrich the existing linguistic tools and resources in a
straightforward manner.

BBenenue

3a cBO O5-JETHIOIO MCTOPUIO MAIIMHHBIN NEpEeBOJ NEPEXUBAI
B3JIETHI U NafieHus. CerogHs MOXHO YTBEPKJaTh, YTO OH BHOBb UCIIbI-
TBIBAET MOIBEM — PETYISIPHO IMTyOJIUKYIOTCSI HOBBIE Pe3yJIbTaThl HCCIIe-
J0BaTeNeil U3 pa3sHbIX CTPaH, CO3JAIOTCS M YJIyUYLIatOTCs OTKPBITHIC U
KOMMEpUECKHE CUCTEMBI 17151 Pa3IMYHBIX Nap s36Ik0B. HecMmoTps Ha TO,
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YTO UCTOPUYECKH OCHOBHOE BHUMAaHHE JI0 HEJJaBHETO BPEMEHHU yAeIs-
JIOCh CO3JJaHUIO MOJIENEN A1 €BPOIEHCKHUX SI3bIKOB, COBPEMEHHOE CO-
CTOSTHHE MAIIMHHOTO NEPEeBO/a MO3BOJIAET pa3padarbiBaTh MOAOOHbIE
IPOAYKTHI [UIsSl CaMBbIX Pa3IMUYHBIX A3BIKOBBIX Iap, B TOM YUCJE U IS
SI3BIKOB M3 pa3HbIX ceMelt u rpynm. Ocoboe 3HaYeHHe UMEEeT CO3/1aHue
OTKPBITBIX HHCTPYMEHTOB /ISl MaJIOPECYPCHBIX SI3BIKOB.

B nocnennue ronsl B TaTapcraHe akTUBHO BeIyTcs pa3pabOTKH
B 00JIaCTH KOMIIBIOTEPHOMN JIMHTBUCTHKH: CO3/1AI0TCSI TaTapCKuUe Kop-
myca, MpeJiararoTcsl HOBbIE METOMbI JIMHTBUCTUYECKON pazMeTku. B
cdepe MaIIMHHOTO MTepeBo/Ia OONIBIINE yCIIeXU OBUTH TOCTUTHYTHI JUIS
TaTapCKOIo B Mape ¢ APYTMMHU TIOPKCKUMU si3bikaMu (CyneiiMaHOB U
ap., 2014). C npyroii cTOpOHBI, HECMOTPS Ha OYEBHIHYIO CIIOHOCTB,
3aKJTFOYAIONTYIOCS B OTIIMYUSX MEXY arrIIOTHHATUBHBIMU U (hJICKTHB-
HBIMU S3bIKaMH, BOCTPEOOBAaHO TaTapCKO-PYCCKOE M PyCCKO-TaTapCKOe
HampaBJICHUS MEpeBoia. ITO OOBACHICTCS B MIEPBYIO OYepeb SI3BIKO-
BOH cuTyanmel B peciyOIuKe: TaTapcKuil IeHCTBYET KaKk BTOPOH TO-
CYJIapCTBEHHBIH SI3bIK (3aKOHBI M3JAIOTCS Ha JIBYX SI3bIKax), €ro Impe-
MOJAI0T LIKOJIaX (B TOM YHMCIIE, NIEYaTAIOTCs yYeOHUKH M UX TePeBO-
1b1), GyHKIHMOHUPYIOT nBYs3brdHbIe CMU. [lepeuncnennbie GpakTopsl
IIPEIOCTABIAIOT BO3MOYKHOCTH AJI CO3/IaHUA MapajlIeNIbHBIX KOPITy-
COB U pa3pabOTKU CHUCTEM CTaTHCTUYECKOTO MAIIMHHOTO MEPEBOJIa, B
KOTOPBIX MOYKHO OBUTO OBl PEO0TIETh CUCTEMHBIE PA3THIUS MEXKITY
TaTaApPCKUM U PYCCKUM.

Hackonbko HaM U3BECTHO, B JAHHBIII MOMEHT OTCYTCTBYIOT KaKHe-
nub0 myOnuKanmuu o pa3paboTKe CTATUCTHUYECKUX MAIIMHHBIX Tepe-
BOJYHMKOB JUIS TATAPCKO-PYCCKOM A3BIKOBOM Mapkl. bonee Toro, HeCMO-
Tpsl Ha BO3POCIIMI MHTEpEC, HA IaHHBIM MOMEHT B OTKPBITOM JOCTYIIE
HET MapajulebHbIX KOPITyCOB, KOTOPbIE MOIJIM Obl 1aTh HcCiIea0BaTe-
JISIM BO3MOXKHOCTH MPOBOJIUTH PA3JIMYHBIE HKCIIEPUMEHTHI, B TMEPBYIO
ouepelib, 10 aBTOMAaTUYECKOMY TIEPEBOAY.

Mo 3Toii MprurHE MBI IOCTABUIIM TIepe]T cO00M 3a1aun pa3paboTKu
TaTapCKO-PyCCKOro MapajyIeIbHOIO KOpIlyca CIIEHHUaIbHbIX TEKCTOB, a
Tak)Ke co3/1aHusi 0a30BON CUCTEMBI MAIIMHHOTO MEPEBOJIA U MPOBEPKH
TUIOTE3bI O BO3MOKHOCTH aBTOMAaTHYECKOT'O U3BJICUCHHUSI IBYSI3BIYHO-
r'0 TaTAPCKO-PYCCKOT0 JEKCUKOHA ISl TOCIEAYIOLIEro peLieH s 3a1au
MAaIIMHHOTO NEPEBOJIA U ABTOMATHYECKOI'0 COCTABIIEHUS Pa3IMYHBIX
THUIIOB CJIOBapei.
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2. MeToabl CTATUCTHYECKOT0 MAILIMHHOTO NepeBoaa

B koMIbloTepHON JTMHTBUCTHKE CHOPMHUPOBAIHMCH TPH MOAXO0A K
aBTOMAaTUYECKOMY IIE€pPEBOJly: OCHOBAaHHBIM Ha IpaBWJIaX, CTATHUCTH-
Yyeckuit u ruOpuaHbIH. HecMOTpst Ha BRICOKYIO TOYHOCTb, TIEPEBOI Ha
MpaBUJIaxX JUId Mapbl arrIIOTUHATUBHOIO U (PJIEKTUBHOTO SI3BIKOB ITPEI-
CTaBJISIET CO0OM TPyAOEMKYIO 3a7auy. B HameM uccieqoBanuu Msl 00-
paTHIIMCH KO BTOPOMY MOAXO.Y.

CTaTHCTHYECKHH NOAX0 1 BO3HHUK B Hayajie 1990-bIX ro10B, 1 Ha ce-
TOZHS 3TO HanboJiee aKTUBHO Pa3BHUBAIOLIAsCA ApPXUTEKTypa MalIMHHO-
ro nepeoja. OH MO3BOJSIET U3BJIEKATH 3HAHUS O SI3BIKE, OCHOBBIBASICh
TOJILKO Ha OOJIBIIMX MacCHBaX JaHHBIX. K ero mirocamM OTHOCHTCS OT-
HOCHUTENIFHO MaJl03aTPaTHOE MOCTPOCHHUE IEPEBOTUUKOB IPU HATHYUH
napajieNIbHbIX KOPIYCcOB. MUHYCBHI 3aKJIIOYAIOTCS B OrpaHMYEHHOM
JOCTYITHOCTH KOPITyCOB JOCTATOYHOTO 00BEMA, CIIOCOOHBIX MOKPHITH
BCIO armIIOTUHATHBHYIO Mopdosoruio. [Ipu oTCyTCTBIH HAI0KEHHBIX
CBEpXYy MpaBmil (TMOPUIHBIA TOIXO0) TOJBKO YBEJIWYEHUE pEIpe3eH-
TaTUBHOCTH KOPILYCOB MOXET CKOMIIEHCHPOBATb HEIOCTATOYHOE OT-
paskeHHe B MOJICIM MAIIMHHOTO TIepeBo1a MOP(OIIOTHN 1 CHHTAKCHCA
KOHKPETHOTI'O S3bIKA.

B menom, MeToapl CTaTUCTUYECKOTO MAIIMHHOTO MepeBoaa o0be-
JUHSAET TO, YTO MPUMEHSETCS CTaTUCTUUECKUI aHaIu3 napajelbHbIX
KopmycoB. Jlrobast cucreMa CTaTHCTUYECKOTO MAIIMHHOTO MEPeBOa
COCTOMT U3 TPEX IJIaBHBIX KOMIIOHEHTOB: SI3bIKOBOM MOJIEIH, MOJEIH
nepeBoJia u Jekojepa. B ocHOBe S3bIKOBOI MOJIENH JIEKHT pacrperie-
JICHHE BEPOSATHOCTEH pa3IMYHbIX MOCIe10BaTEIbHOCTEN ¢10B. Mozens
MEpPEeBO/Ia OLEHUBAET BEPOATHOCTH MOSBJICHUSI HCXOIHOTO IMPeasokKe-
HUS IPU YCJIOBUU JIAHHOTO LIEJIEBOTO MPEAIOKEHUSI.

B panHHMX anropuTMax CTaTUCTHYECKOTO IMEPEBOAA 3a €IMHUILY
TEKCTa MPUHUMAJIOCh CJI0BO. MIHaue roBopsi, OHO CJIOBO Ha UCXOAHOM
SI3pIKE TIEPEBOAMIIOCH OAHHMM CIIOBOM Ha 1eeBOM si3bike. [1og00HbIH
MIO/IXOJl UMEET OUEBUIHBINA HETOCTATOK: UCXOJAHOE CIIOBO MOKET Iepe-
BOJIUTHCSI HECKOJIBKMMU CJIOBAMU M HA000pPOT, HECKOIBKO MCXOJIHBIX
CJIOB MOTYT MEPEBOJUTHCS OAHUM CIIOBOM Ha LieneBoM si3bike. [1o 3Toit
MIpUYMHE B MOZEIHU TIepeBo/ia 1o (ppa3oBeIM TAOIMIIAM 32 €IUHUITY Oe-
pyTCa KOPOTKHE HENPEPBIBHBIE NOCIIEA0BaTENBHOCTH ciloB. [Ipoueny-
pa mepeBojia MpH ITOM COCTOUT U3 HECKOJIBKHUX ILIaroB: CETMEHTALUs



42 MACHINE TRANSLATION TECHNOLOGIES

MIpeasIoKeHMs Ha (pa3bl; MepeBo Kax a0l (pasbl; mepeynopsaoucHue
nepeBeIEHHBIX (pas.

CoOCTBEHHO IEPEeBOJOM 3aHUMAETCS AEKOJep, HaxXOAIuil nepe-
BOJI, OJJHOBPEMEHHO MaKCHUMM3HPYIOLUIUI NPOU3BEJCHUE BEPOSTHO-
CTeN U3 MOJIENIN MepeBOa U SI3bIKOBOI MOJIEIH.

3. Co3nanue TATAPCKO-PyCCKOro NapajiieIbHOr0 Kopimyca
IOPHIHYECKMX TEKCTOB

Ha naHHBIi MOMEHT YCHELIHO CO3MAl0TCS MHCTPYMEHTHI Ul aB-
TOMAaTHYECKOW O0OpabOTKM TaTapcCKOro si3blKa M COOMpAIOTCS HEoO-
XOAMMBIE ISl 3TOTO PECYpPCHI B BU/IE TEKCTOBBIX KOpITycoB. CiemyeT
YIOMSIHYTh HAlIMOHAIBHBIA KOPITYC TaTapcKoro si3pika «TyraH Tem»
(web-corpora.net/TatarCorpus) B 20 MJIH CJIOB, TUCBMEHHBIN KOPITYC
TaTapckoro si3bika (corpus.tatfolk.ru/) B 116 mia cinos. Tem He MeHee,
OHU OJTHOSI3BIYHBI M JIOCTYITHBI TOJBKO JUISl OHJIAHH TIOJIH30BAHUS, UTO
OTpaHUYMBACT MX MPUMEHEHHE B paMKaX IMOCTaBJIeHHOW 3amaun. [1o
9TON NMpUYMHE ObUIO MPUHATO pelleHue coOpaTh NapasuleNbHbIi KOp-
IyC 1O JIOCTYIHBIM HCTOYHHUKAM.

B Pecniy6nuke TatapcTa 3aKOHbBI M MHbIE HOPMATUBHBIE ITPABOBBIE
aKThI Ty OJIMKYIOTCS HA PyCCKOM U TaTapCKOM si3bIKax. M3 3Toro Mo>xHO
OBLIO OBI 3aKJIFOYNTH, YTO MAPAILIEIBHBINA KOPIYC U3 TEKCTOB O(QUIH-
aJBHBIX TOKYMEHTOB, pa3MEIIEHHBIX HA PYCCKOM M TATAPCKOW BEPCUAX
caifta mpaButenscTBa PT (gossov.tatarstan.ru), Oyaer comeparb Ha-
NEKHBIE TIEPEBOIHBIE SKBUBAJICHTHI, TIOATBEPKIAEHHBIEC IOPHINIECKH.

OCO0EHHOCTh TaKOTO UCTOYHHUKA TEKCTOB 3aKIFOYAETCS B TOM, YTO
OHM MTPUHAJICIKAT Y3KOU CTISITUATU3UPOBAHHOM 00J1aCTH 3HAHUN U TEM
CaMbIM COJIEpKaT B OCHOBHOM TOJIBKO OIPaHMYCHHYIO B UCIIOJIb30Ba-
HUM JICKCUKY U Crienn(UIEeCKNe CUHTAaKCUYeCKUe KOHCTPYKIuu. W3-
3a ITOr0 MHOTHE OBITOBBIE CJIOBAa OKa3bIBAIOTCSI BHE CJIOBApsi, YTO HE
II03BOJISIET MEPEBOIUTH TEKCThl HE W3 JJAHHOM NpeAMeTHOH 001acTH.
O1HaKo 10 OMBITY MPU3HAHHBIX CIIEUATUCTOB B 00JaCTH MALTMHHOTO
nepeBoJia, «MOJO0HbIE TEKCThI MOTYT MCIOJIB30BATHCS AJISI CO3JAHHS
WA YTOYHEHHSI HOPMATUBHBIX CIIOBapel COOTBETCTBYIOIINX 001acTeit
3Hanui» (bensea, 2004).

Takum 00pa3oM, HCIOJIB30BaHUE TEKCTOB MOAOOHOM Y3KOI TEMAaTHKH
000CHOBBIBAETCSI, BO-TIEPBBIX, BRICOKAM Ka4eCTBOM H HaJIEKHOCTHIO TIepe-
BOJIa; BO-BTOPBIX, HAJIMYMEM TOJIBKO ITHUX JaHHBIX B OTKPBITOM JIOCTYTIC.
B-TpeTbux, Monp30BaHHE MU HE OTPAHUYCHO aBTOPCKUMH TIPABAMHU.
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B kauectBe matepuanoB ans kopryca ObuUTH BeIOpaHbl: KoHcTH-
tynus Pecniyonuku Tarapcran, exnapanust o ['ocymapcTBeHHOM Cy-
Bepenurere Tatapckoit CoBetckoii Conmanuctudeckoin PecryOmmkw,
Permament ['ocynmapctBennoro Cosera PecnyOmuku TarapcraH, He-
CKOJIbKO o¢uIManbHbIX W3maanuii «Bemomocteit ['ocyaapcTBeHHOTO
Cosera Tarapcrana». Ilociemnue mpencTaBisitoT coboit coOpanwms
HOPMATUBHBIX JOKYMEHTOB, U3aHHBIX 32 ONPEAeIEHHBII Eepro Bpe-
MEHH, OOBIYHO OJMH MECHII.

JIOKyMEHTBI UMEIOT THUIIOBYIO CTPYKTYpY M AyOJHpyrommecs co-
CTaBHBIC YaCTH, YTO, OUYCBUIHO, BIMSIECT Ha YACTOTHBIC XapaKTEPUCTH-
K# n-rpamMm. Hampumep, B 11000M TOKyMEHTE MOXHO BBIJICIHUTD: THII
(3aKoH, pacTopsDKEHHUE U T.11.); Ha3BaHHE — darle madinonHoe («O0 00-
pamenun 3akoHogaTtensHoro CoOpaHus...»); NaTy NPUHSTHS; TEKCT,
KOTOPBI MOXKET ObITh pa3/esi€éH Ha MPOHYMEPOBaHHbBIE CTAThH M MyH-
KThI CTaTe; MOANUCH; MecTo U aaTy. O0umii 06bEM KopIyca cocTaB-
JseT npuoIn3nTeNnsHO 315 THIC. CIIOB A KaXKAOIo SI3bIKA.

[IpenmoaroroBka UCXOAHBIX JTAHHBIX BKJIIOYana B ce0sl cerMeHTa-
LIUIO HA YPOBHE MPEII0KEHUH C MOMOIIBIO PETYJISPHBIX BBIPAXKECHUH.
Jlyis BBIpaBHUBAHUS KOPITyCca MCIIOJIB30BAJICS OTKPBITHIN, CBOOOIHBIH
s ckauumBanus uHCTpyMeHT LF Aligner (sourceforge.net/projects/
aligner). B ocHOBe JI&)KHUT aNTOPUTM, CTPOSIIHNNA TICEBIO-CIIOBAPH MPH
MOMOIIY HH(OPMAIHH O JUTHHE MPEIOKESHUH.

Wudopmanus 0 KOJIMYECTBE BHIPOBHEHHBIX NPEAIOKCHHN TpPea-
craBieHa B Tabuuie 1.

Tarapckuil s3p1k | Pyccxuii 361

IIpennoxenus 15980
Toxerbr 312208 | 312616

4. 3KC1’[epl/IMeHTaJII)HaH CUCTEMA CTATUCTHICCKOTO
MAalIUHHOI'O IMepeBoaa

s co3nanust 6a30BOM CHCTEMBI TaTAPCKO-PYCCKOTO MAITHHHOTO
nepeBosia ObLT MCIONB30BaH OTKPBITHI MHCTPYMEHT Moses (statmt.
org/moses) (Koehn, 2007), B KOTOpOM peaan30BaHbl OCHOBHBIE CO-
BPEMEHHBIE METOJbI CTATHCTHYECKOTO MAIIMHHOTO nepeBoaa. Moses
BKJIIOYAET B ce0s KOMIIOHEHT AJis1 00yUYeHHs, AEKOJIED, a TAK)KEe MHOXKe-
CTBO BCIIOMOTaTEIbHBIX HHCTPYMEHTOB JIJIS1 IOATOTOBKH KOPITYCOB.
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s oOydeHus HalIe CHCTEMBI OBIJIO B3ATO CIICIYIONISE KOIHYE-
CTBO IIpeaoKeHu (Tabnuna 2).
Tabauya 2
ITapameTpbl 00y4aronieii BLIGOPKHU

Tarapckuii 361K | Pycckuii 1361k

IIpennoxenus 13168
Toxeni 243513 | 244888

[epen mponenypoii 00yueHus ObLTa mpoBeneHa 06paboTka KopIry-
ca: TOKEHHU3alHs, IPUBEJCHNE K SMHOMY PETUCTPY, yIaJICHHE CIIHII-
KOM JUTHHHBIX MTPEIOKECHUI.

3areM B MapauleIbHBIX MPEIIOKCHHUAX MPOBOAMICS MOUCK COOT-
BETCTBHI MEXIY TOKCHaMH, T.€. MPOM3BOIWIOCH BHIpaBHUBAHHE Ha
ypoBae cioB npu nomommu GIZA++ (Och, 2003). IIpoBoautcs cum-
MeTpHu3alys, T.€. MpoIeaypa MPUMEHSIETCS B 000MX HAarpaBJICHHSIX,
IBPUCTUKOMN 100aBISIOTCS HOBbIE COOTBETCTBUS B IPOCTPAHCTBE MEXK-
Iy TiepecedeHreM U oObeauHenneM aByx Taomui (Tian, 2014). Ia-
pajuienbHO co3aaércs (aiin ¢ MpsIMBIMHM NIEPEBOJIAMH JJISt OTAEIbHBIX
CJIOB, BEPOSTHOCTH KOTOPBIX MPHUONMKAIOTCS METOJOM MaKCHUMallb-
HOTO TpaBaonoao6us. @parmMeHT Takoro (aiia i ciaoBa aum (npu-
csiea), TAC OTPaKEHBI HAalIGHHBIE B TEKCTAaX MEPEBOABI HA PYCCKUN H
ux BepositHocTH (NULL 0003HavaeT mycToi TOKEH): anm npuHeceist
0.1111111; aum npucseu 0.9000000; anm npurnocum 0.5000000; anm
npucsee 0.5000000, anm npucsey 0.8000000; aum NULL 0.0001326.

B nanpHelimeM pe3yibTaThl BBIPAaBHUBAHHS TPUMCEHSIOTCS LIS
nocTpoeHuss (pa3oBoil TAONHIBI, 3JIEMEHTAMH KOTOPOH SIBIISIOTCS
¢dpasza Ha TaTapCKOM sI3bIKE, €€ TICPEBOJ] Ha PYCCKHM SI3BIK M BEPOSIT-
HOCTH TEPEBOJA: AIAPHbIY 2AMIN2D AUUBIPBLLYbIH MIIMUH UMD |||
obecneyums ux peanuzayuro ||| 0.777778 0.111111 0.111111 0.777778
0.1111110.111111

SI3BIKOBYIO MOJETh MAIIMHHOTO TEpeBOojia CTPOSAT Ha 4YacTH IMa-
paJUIeTFHOTO KOpITyca UIs IIeJIeBOro s3bika. [1o ymomdanuro 1is mo-
CTPOCHUSI MOJENIM MPUMEHSETCSl YK€ BCTPOCHHBIH B cucteMy Moses
nHCTpyMeHT KenL M.

3aKIIIOYATENBHBIN AT pa3padoTKH SKCIIEPUMEHTAIBHON CHCTEMBI
MAaIIMHHOTO TEPeBO/Ia 3aKII0YAETCSl B YTOYHCHUHU TOJTYYCHHBIX BEPO-
STHOCTEH TepeBoa IUIs HaXOXKICHHs HanOosee MpUEeMIIEMOTO Tepe-
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Bozga. Ha atom mare ucnions3yercst metoguka MERT (Minimum Error
Rate Training), CyTh KOTOPO# 3aKITI0OYAETCS B CTPEMJICHUN YBEIHUUTD
3Hauenrie BLEU Ha koprtyce, HCIIONb3yeMOM JIsl HACTPOUKH U JJIsL KO-
TOpPOTo TPeOYIOTCS apajuieIbHbIE TEKCTHI, HE HCIIOJIb30BaHHBIE paHee
npu oOyuenun. [l aToro 6putn cirydaitHo otobpansl 990 mpeiosxke-
HuH (oxo1o 23 ThIc. TokeHOB). CHauana 3Ta BLIOOpKa IEPEeBOANTCA, 3a-
TEM Pe3yJIbTaT CPABHUBAETCS C STAIOHHBIM [IEPEBOJIOM M BHIYHCIISIETCS
3HaueHne orleHkn BLEU. CooTBETCTBEHHO BETUYMHBI, TPUBOISIINE K
TydIIer oleHKe, 3archiBatoTes B (haiin kordurypamuu. [locie atoro
MIPOBOAMTCS BTOPOU IIAT C HOBBIMHU 3HAYEHHUSIMH — IIOBTOPHO TIEPEBO-
JUTCS BBIOOpKA, CPaBHUBACTCS C STAJIOHOM, BBIYHCISECTCS 3HAUYCHUE
BLEU. [ukn noBTopsieTcs A0 TE€X NOp, OKAa OLICHUBAEMbIE 3HAUEHMUSI
HE CTaOUIIM3UPYIOTCS.

4.1. Ouenka pe3ynomamos

M3HayvanbHO 471 TECTUPOBaHUs ObUIM OTOOpaHbI JABa BU/1a TEKCTOB:
COOPHHK 3aKOHOB C XapaKTEPHBIM JJISl SKCIIEPUMEHTAIBLHOIO KOpITyca
CTHJIEM M THIIOBBIM CJOBapéM (21 ThIC. TOKEHOB); M HECKOJIBKO OTJIHU-
YaloNMiics 1o JIGKCHKE U cTPYKType bromkernsiil kogexe PT (25 Toic.
TOKCHOB). PemieHne oneHUTh paboTy Ha OTIIMYAIONMIEMCS MaTepuase
ObUIO NIPHHATO M3-32 BBICOKOW CTETIEHU CXOXKECTH COOPHUKOB M, Kak
CJIEZICTBUE, 3aBbIIIEHHBIX PE3YJIbTATOB OLIEHUBAIOIIEH METPHUKH.

Camas pacnpocTpaHEHHas OLIEHKa MAIIMHHOTO TEPeBOJa — 3TO
BLEU, B ocHOBEe KOTOPOH JISKUT MPEANIOTIOKESHNE, YTO YeM OJINKE aB-
TOMAaTHUYECKUI MepeBoj K YeloBeuecKoMy, TeM oH Jyduie (Papineni,
2002). HecmoTpst Ha rpy0OCTb KpUTEPHSI, 3Ta METPUKA TIOTyYHIIa Hau-
OoJiee MMPOKOE PACIPOCTPAHEHHE U CIIY>KUT TOCTOSHHBIM OPHEHTH-
POM IIpU OMMCAaHUM CO3JaBaEMbIX cHcTeM. [l mepBoro Texcrta ObLI
MOJIyYeH pe3yabTaT 18; mist BToporo, 0Oosee obmiero, Texcra — 10,68.

[Tpumep 6a30BOro MepeBoa ABYX CMEKHBIX MPEI0KEHUHN TPUBE-
nEH B Tabnuue 3.

Tabauya 3
IIpnMep MalIMHHOIO NepeBoIa

OpuruHan JOypTEeHUYE YaKbIPBUIBILI TATAPCTAH PECITyOINKACH] IOYJIOT
COBETBIHBIH HJIJICHYE yTHIPBILIEI KapaBbIHA KEPTEIId TOPTraH
MOCBOJINIOP TyPHIHIA

TarapcTaH PecIyOInKachl I9YJIOT COBETHI IPE3UINYMBbI
Kapap oupa :
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[TepeBox 0 BOIIPOCAX, BHOCUMBIX Ha PACCMOTPEHUE NATHAECATOTO
3aceaHus TOCYIapCTBEHHOTO COBETA PECITyOIHKH TaTapcTaH
YEeTBEPTOTO CO3BIBA

MPE3UANYM rOCYIapPCTBEHHOTO COBETa PECITYOIIUKH
TaTapCTaH NOCTAHOBJISET !

MamuHHBIA | KOMHUTETY TOCYIapCTBEHHOTO COBETA PECIyOINKHY TaTapcTaH
epeBox YETBEPTOTO CO3bIBA WIICHYE 3aCEaHus O BOIIPOCaXx,
BHOCHMBIX Ha PAaCCMOTPEHHE

MPE3UANYM TOCYIApPCTBEHHOTO COBETA PECITYOIIUKH
TaTapCTaH NOCTAHOBJISET :

Kak BHIHO, MOMHMO HENPAaBUIIBHOTO MOPS/IKA CIOB B HENIA0JIOH-
HBIX ppazax (cp. ¢ npe3uduym ... nocmarosisem), 6azoBas cucreMa He
MOJXKET TEePEBECTH CIOBO BHE cloBaps (uiienue — namudecsamoiil). Ha
JaHHBIIT MOMEHT HaM Ka)XKeTCsI, 4TO 0e3 UCIIOJIb30BaHMsI TMHT BUCTHYEC-
CKHX HHCTPYMEHTOB 3TH NPOOJIEMbI MOKHO PELIHUTH JIHIIb 32 CUET yBe-
JUYEeHUS 00yYaroIero Kopiyca ¢ OOJBIINM IMOKPBITHEM KaK OBITOBBIX
CJIOB, TaK ¥ FOPHMYECKUX TEPMHHOB.

5. ABTOMaTHUYeCKOe H3BJIeYeHHE ABYA3BIYHOI'O
TaTAPCKO-PYCCKOI0 JICKCUKOHA

B xone skcneprMeHTOB OBbUIO BBIIBUHYTO INPEIIIOJIIOKCHUE, YTO
¢dpa3oBas Tabauia, co3paBaeMas Ha dTane 00y4eHHs CHCTEMbI MaIlIuH-
HOTO TIEPEBO/IA, MOXKET TOCITY>KUTh HCTOYHHKOM TIEPEBOIHBIX YKBUBA-
nenToB. HecMoTpst Ha TO, Takast pa3HOBHIHOCTH CJIOBAPSI BPSIL JIM Hali-
JIET MHUPOKOE TPUMEHEHUE CPEIN TOIh30BaTeNeH, MOJ0OHBIN pecypc
Croco0CTBOBAJ ObI, B IEPBYIO OUEPE/ib, PA3BUTHIO 00JIACTH aBTOMATH-
YeCcKOW 00pabOTKM TaTapcKoro si3pika Ha (oHe AedUInTa 3JIEKTPOH-
HBIX cioBaped. Hanmndue BYS3bIMHOTO JISKCMKOHA OKa3ajloCch OBl TO-
JIE3HBIM B pa3paboTKe CHCTEM MAIIMHHOTO MIEPeBO/Ia, OCHOBAHHOTO Ha
HpaBHJIax, Iye HaOMoaaeTcs: OOJBIION HEJOCTATOK TaTaAPCKO-PYCCKUX
U PYCCKO-TAaTapCKUX CIOBapei JOCTaTOYHOro 00bEéMa Uil TIOKPHITUS
Pa3HbIX MPEIMETHBIX 00JIaCTeH.

Bo-BTOpBIX, B Cilyyae pa3pabOTKU HOBBIX WIIM YIyYIICHHs CyIIIe-
CTBYIOUIMX JIMHTBUCTHYECKUX WHCTPYMEHTOB ISl TATAPCKOTO S3bIKa,
06110 OB YJ0OOHO UMETh BO3MOYKHOCTH TIOTYYHUTh CITHCOK HECIIOBAPHBIX
JIEKCEeM C MX SKBHBAJCHTOM Ha PYCCKOM S3bIKE (HaIpuMep, IMEHOBAH-
HBIE CYINIHOCTH). TeM caMbIM, CO3/1aHUe TAaKOTO CIMCKa CIIOCOOCTBO-
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BaJio ObI IOpaObOTKE aBTOMATHYECKOTO MOP(OIOTHIECKOTO aHaK3a, B
YaCTHOCTH, YCOBEPIICHCTBOBAHUIO JITOPUTMOB NIPEACKa3aHHUS.

CrienanyucTel MPU3HAIOT, YTO aBTOMATUYECKU CO3JIaHHbIE JIBYS-
3bIYHBIE JIEKCUKOHBI CIIOCOOHBI OTPa3UTh T€ 3HAUEHHsI, KOTOPbIE YacTo
HEOYEBHIHBI AaXKe JUIs IMHTBUCTOB M HOcHUTeNeH si3bika. CoaeprkaHue
JIEKCUKOHOB MOYHO PETYJISIPHO OOHOBJIATH, YTOOBI T0OABISATHL HOBBIE
napajiesibHble TEKCThl U TEM CaMbIM HaXOJIUTh HOBBIC MOSIBUBILUECS
cioBa u BelpakeHus (Antonova Misyurev, 2014).

ChopmupoBanHass HaMH Ha TPEIBIAYIIEM JTare WCCIEeIOBAHUS
(pasoBas TabNHIA U3HAYATBHO cojaepikana okono 200 TeIc. 3amuceii.
OdeBUAHO, cpeii HUX OOJBIIYIO YaCTh COCTABIISUI IITyM, KOTOPBINA He-
00X01MMO OBIJIO YMEHBIIHTH. M3-32 OTCYTCTBHS B OTKPBITOM JOCTYIIE
MOP(OJIOTHYECKUX M CHHTAKCHYECKHX AaHAIM3aTOPOB Ui TaTapCKO-
O 53bIKa, OBUTO MPUHATO PEIICHUE YCTAHOBHUTH MOPOTOBOC 3HAYCHUE
BenuunHbl BeposTHOocTel (Koehn et al., 2003). s Toro uToOsI emié
CHJIbHEE COKpaTUTh Pa30poc, B JEKCHUKOHE OBLIM OCTABIEHBI TOJBKO
YHHUTPAaMMBI, T.€. TOJIBKO OJIHO CJIOBO U BCE €0 BO3MOXHBIE IE€PEBO-
JIbl C BEPOSITHOCTSAMU BBIIIIE IIOPOTOBOT0 3HAUEHHSL. DTO OBLIO C/IETaHO
MOTOMY, 4TO 0€3 CHHTAaKCHYECKOT0 Mapcepa HEBO3MOKHO JOCTOBEPHO
KJ1acCU(UIIMPOBATH BBIJICIIEHHBIE N-TPAMMBI KaK TPaMMAaTHYECKH TIpa-
BUWJIbHBIE W HempaBuwibHbIe (Antonova Misyurev, 2014): nanpumep,
MepeBOIHAS TIapa uMuHiex haom — OezonacHocmu u He TIPEICTABISET
nnTepeca. [locme aTux mporeayp B ciioBape ocTaioch 2556 cios.

3areM MBI 00paTHINCH K MOP(OJIOTHYECKOMY aHATN3aTOpy U3 OT-
KPBITOH TU1aT(OPMBI MAIIMHHOTO TEPEBOIa Ha ipaBuiax Apertium (ap-
ertium.org), OCHOBAHHOMY Ha KOHEYHBIX IPE0Opa30BaTENISIX U CIIOBAPE
B 12 TeIC. cnoB. Bputa mpoBeneHa jgeMMaTH3alMsa OCTaBIIUXCSA YHU-
rpamm, u3 HUX 935 cnoBogopm octanuch HepazoOpaHHbIMH (36,5%).

Jlanee neMMaTH3MpPOBAHHBIE YHUTPaMMbl OBLIM HpPOBEPEHBI HA
BXOXJIEHHE B JIBYS3BIYHBIM cJI0Bapb U3 Apertium, B KOTOPOM Ha TOT
MoMeHT uMenock 6000 mepeBogHbIX Tap. HoBeiMu ObutH 662 M3BIIC-
YEHHBIX CJIOBA C MEPEBOIAMH, TEM CAMBIM, 32 CUET ITHX MEPEBOIHBIX
map MOYKHO OBIIO PaCHIMPHUTH CYIIECTBYIOIIUI CIOBAPb.

B xadecTBe mpuMepa MOXKHO TPWUBECTH HEKOTOPBIE W3 BBIICICH-
HBIX COOTBETCTBUH, KOTOPBIX IO ATOTO HE OBUIO B TOTOBOM CIIOBape:
QUIbIK — eHCeMeCcsyHbIU, aIMau — npeocmagumenbCmeo, apxaneen —
apxaneenvbckull, baz — pelHOK, bapc — bapc, bepkemma — NPOMOKOI,
8azvliigha — O0NIHCHOCMb, 8I32bIAIMb — CUMYAYUSL, HCYPHATUCH — JHCYD-
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HAAUCM, KAMULIIUMEDY — COBEPULCHCMBOBANHUE, KUYEKMICMIH — He-
3AMeONUMenbHO, KOOEKC — KOOEKC, KOMNEMEHYUus — KOMNemeHyus,
MOIMUH — MYKMUHA, NAPMHEPIbIK — NAPMHEPCMEO, NOTUMEXHUK — NO-
JIUMEXHUYECKULL, NPE3UOEHMIbIK — NPE3UOEHMCKULL, XOCYCHLUIAUMbl-
Py — NPUBAMU3AYUS, Yex — yex, YUmidul — YKIOHeHUe, Uy8aul — 4yeaul-
CKUU, ANAaH — eNans, honak — nocubwuil.

6. 3akarouenue

I'maBHOI 1IeNBbI0 MPOBEAEHHBIX HKCIIEPUMEHTOB OBLIO TIOCTPOCHUE
TaTAPCKO-PYCCKOIO CTAaTUCTUYECKOIO MALIMHHOIO MEPEBOAYMKA JUIS
y3KOCTIELIMaIbHON MPEeIMETHON 001acTH (3aKOHO/IATENbHBIX TEKCTOB)
Ha 0aze cBoOoHOTO MHCTpyMeHTa Moses. J[iist aToro Ol coOpaH Ho-
BBII TaTapCKO-PYCCKUN TapajlieNbHBI KOpPIyc 00bEMOM B MPHUOIH-
3utenbHO 300000 TOKEHOB ISl KaXI0TO s3bIKa, IPOBEJEHA CTATUCTH-
geckas 00paboTka TEKCTOB Kopmyca. B pe3ymbraTe aBTOMAaTH4ecKOi
OLIEHKM Ka4eCcTBa SKCIEPUMEHTAIBHON CHCTEMBI MAIIMHHOTO TTEPEBO-
na nipu oMoy Metpuku BLEU ObUn momydeHs! 10CTaTOYHO BBICO-
KHE 3Ha4YCHUS, OJHAKO CIIEAYET UMETh B BUIY, UTO MPEJCTABICHHBIC
TEKCThI OTHOCSITCS K Y3KOH MpeIMeTHOM 001acT. AHaIU3 ONIMOOK T10-
Ka3all, 4YTO B MEPCIEKTHBE HEOOXOAMMO PACIIUPSTh KOPITYC TEKCTOB
Y PacCMOTPETh crocoObl coKpatieHus: Gppa3oBoi TaOIHIIBI (HATPUMED,
IPUMEHEHHUE JIEMMATU3al[1H1, CTEMMHUHIA).

B xone sxkcneprMeHTOB ObLT W3BJIEUEH TaTapCKO-PYCCKHUIA CIIOBaph
YHHTpaMM Ha 0a3e (ppa3oBoil TaOIUIBI U3 TOCTPOCHHOW CUCTEMBI Ma-
HIMHHOTO TepeBoja. Belmn paccMOTpeHbl BO3MOXKHOCTH NPUMEHEHUS
MOJJ0OHOTO CIIOBAPS VIS YIYULIEHHUS CYIECTBYIOIIMX JIMHIBUCTHYECKUX
WHCTPYMEHTOB Il aBTOMAaTHYECKOM 00pabOTKM TaTapCKOTO S3BIKA.

[TomMumo yBenmuUeHUs KOPITyca, NePCIEKTHBBI HCCIEOBAHUS CBSI-
3aHBI C MPOBEACHUEM 00JIee TOYHOW OIEHKH, a TaKKe KOJIMYECTBEH-
HBIM M Ka4eCTBCHHBIM CPAaBHEHHEM C HEIABHO IMOSIBUBIICHCS PyCCKO-
Tatapckoil mapoit B cepBuce Snpexc.IlepeBoqunk (translate.yandex.
).
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THE HISTORY OF TRANSLATION IN YAKUTIA :
ACHIEVEMENTS AND PROBLEMS

Alina Nakhodkina

M.K. Ammosov North-Eastern Federal University

The article reviews the history of translation, in particular Russian-
Yakut translation, in Yakutia — a northeastern region of Russia — since 17%
century till nowadays. The author pays attention to the status of the Yakut
(Sakha) language as “an international one... in all north-east of Siberia”
including the 19" century. The factors that stimulated much the process of
translation in Yakutia are as follows: the missionary activity of the Russian
Orthodox Church; political exiles; the Great October Socialist Revolution
and Soviet policy of the liquidation of illiteracy; as well as Perestroika
(Reconstruction) and post-reconstruction period. Lexicographic works
are one of the typical signs of the initial stage of intercultural interaction,
according to the author, while translation from Yakut into Russian and
foreign languages; interpretation, especially simultaneous translation
from and to Yakut; and foundation of the professional union of translators
characterize the advanced level of translation in Yakutia. There are
analyzed the achievements and challenges of the modern period since
1990s connected with the languages of the Yakut and indigenous peoples
of the North as a result of the language policy in the Russian Federation.

U3BecTHO, UTO M3yUEHNE U OCMBICTICHHE JTUTEPATYPHI, KYIbTYPHI U
HCKYCCTBa JIIOOOT0 HapoJa HEe3aBUCHMO OT €r0 MecTa B UCTOPHUHU IHU-
BWIM3ALMU, OPOXOASAT OUCHb CJIIOKHBIN U JUIUTENbHBIN MyTh. 1 TO, 4TO
HCTOPHS SIKyTCKOW JINTEPATypbl HACUUTHIBACT JIUIIb HECKOJIBKO JECs-
TUJIETUH, BOBCE HE TOBOPHUT O MIPOCTOTE U JIETKOCTH 3TOTO MYTH.

SkyTckas nureparypa HUKOIZa HE OTropa)kKMBajach HENPEOJ0JIH-
MOM CTEHOM OT XyJOXECTBEHHBIX NOCTWKEHHMU IpYrux Hapomos. Ha-
000pOT, MOCTHKEHNE HCTOPUH, OKPY)KAIOLIEH Cpeasl U BCEro MUpa
IIPOUCXOJMUIIO 3a CUET NNOCTOSIHHOI'O PacIIPEHMsI CBOETO KYJIbTYpPHOTO
[IPOCTpAaHCTBA. SIKyTCKas JIUTepaTypa C CaMOIo POXAEHHUS HCIbITajIa
0J1ar0TBOPHOE BJIMSHUE PYyCCKOM IuTeparypsl. [lepBble HalMOHaIbHbIE
MMcaTeNn SIKyTCKOTO Hapoja YYMJINCh Ha JIydlInX o0pas3lax pyccKou
KJIACCUKHU. JTa y4yeba CIy>Kuhjla UM CTUMYJIOM COOCTBEHHOTO TBOpUE-
CKOI'0 pocCTa.

Pyccko-SKyTCKUil IEPEBO UMEET TaBHIOIO HCTOPHUIO U OIPOMHOE
KyJbTYpPHOE 3HAa4YeHHE Ui AKYTCKOTrOo Haponaa. B ormuckax u momo6-
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HBIX UM JOKYMEHTaX MepPBbIX BOEBOJ SIKyTCKOT'O OCTpOra yIoMHUHAIOT-
Csl IEPBBIE YCTHBIE NIEPEBOAUMKH — ToJdMaun. CIIOBO «TOJNIMau» MPOU-
301JI0 OT TIOPKCKOTO «ThUT Maw» — “tilmaci” — «nepeBoguuk» [1]. ITo
CJIOBO M3 PYCCKOTO s3bIKa MEPEIIO B HEMELIKUH S3bIK, TAK B HEMELIKOM
mosIBUIIOCKH ciioBO “Dolmetscher”, uro o3Havyaet “(yCTHBIN) mepeBo/I-
yuk; ToiMayu” [2]. OTHOIICHUE K TOJIMa4aM, K COXKaJIeHHI0, ObLIIO He-
oxHO3Ha4HbIM, emie [letp | B cBoeM 3HaMEHHTOM yKa3e HasbIBall UX
«TOJIMAa4¥ U mpoyasi 0003Has cBojioub» [3]. OxHako, kak numeT E. .
YOpsToBa, HM OJHA Cepbe3HAs DKCICTUITUS HE 00XOAMIach 0e3 ToJ-
mada [4]. O ToMm, KaKoe 3HaAYCHHUE UMEITH JIIOIH, 3HAFOIHE HAIIHOHATb-
HBIC SI3BIKH, MOKHO CYJTUTH XOTS ObI 110 TaKUM (haKkTam: B TOKYMEHTaX
TOJIMa4 YIIOMHUHAETCS OOBIYHO PSAIOM C HadaIbHUKOM OTpsiaa [5], 3a
0TKa3 BBIMOJIHATH 0053aHHOCTH TOJIMava JIIOJM, 3HAIONINE TY3EMHBIH
S3BIK, HECIIM CYpOBOe€ HakazaHue [6]. B Tex cmyuasx, Korjma Kazaku
3710yNOTPEeOIsIN CBOEH BIACThIO M 3aHUMAJIUCh 10 CYILECTBY Ipale-
KOM, OOJIBIIYI0 OTBETCTBEHHOCTh HEC TOT, KTO 3HAJI S3bIK JAHHOW Ha-
POJHOCTH M, HAOOOPOT, HE3HAHME SI3bIKA CIIY>KWJIO B JAaHHOM CIIy4ae,
CMSTUAIONUM BHHY 00cTosiTenbecTBOM. Tarke E.M. YOpstoBa oTme-
9aeT, YTO TOJIMAYH Mo OOJIbIIeH YacTu OBLIN JIFOABMU HETPAaMOTHBIMU,
HUKAKUX SI3BIKOBETYECKHX paboT oHM He mucanu. Ho 6maronaps um B
JOKYMEHTBI TOW 3MOXH BOLUIO OOJBIIOE KOJHMYECTBO UCKOHHO SKYT-
CKUX POJIOBBIX Ha3BaHM, COOCTBEHHBIX NIMEH, Ha3BaHWI MECTHOCTH, a
TaKKe MPEIMETOB JIOMAITHETO 00MX0Aa TY3eMHOTO HacelleHus [7].
3HaHUe SKYTCKOTO s13bIKa OBLIO TaKKe HEOOXOIUMBIM JIJISI BCSIKOTO
polla MpaBUTEILCTBEHHBIX YNHOBHUKOB HE TOJBKO B Haudaje MpUCcOe-
JUHEHMsI, HO U BO Bce mocneaytomiee Bpemsi. E.U. Yopsarosa coobiaer,
4yTO Jaxke W B KoHIe XIX Beka Bce BaKHEWIINe oUIMaIbHbIE pac-
HOPSDKEHUSI U LUPKYJIAPbl (MHCTPYKLMHU) OOBIYHO MEPEeBOIMINCH Ha
SAKYTCKUH S3bIK, TaK KaK «SI3bIK SKyTOB, 110 METKOMY BBIPR)KEHUIO
OcTpoBckHX, OBUT MEKIYHAPOJHBIM Ha BCEM ceBepo-BocToke CuOu-
pu» [8]. U3BecTHbI sikyTckuil Topkonor [1.A. CnenuoB B cBoel pa-
6ote «Hyyuuanbibl-caxaibibl ThuI0aac HCTOPUATHITTan» («3 nctopuu
PYCCKO-SIKyTCKOT'O IEPEBOAA» ) IHUILET, YTO UCTOPUSI PyCCKO-IKYTCKOTO
nepeBoia Hadanack B 1705 rofy, koraa ObuT oIy O;TMKOBaH aHOHUMHBIH
nepeBoJ MONMUTBB «OT4ue Haly Ha AKYTCKUN s13bIK [9]. [IncbMeHHbIH
MEPEeBO/J] HA SKYTCKH SI3bIK ObLT HEOOXOUM B TIEPBYIO OYepeb MHUC-
cuoHepaMm. B oTinuune oT TosMayeil OHM OBUTH JIFOABMH TPAMOTHBIMH
M OCTaBWJIM TOcJie ce0s1 OOJBIIOE KOJIMYECTBO BCSIKOTO POAA KHUT H
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pyKomucel Ha SIKyTCKOM sI3bIKe U 0 HeM. [lepBast KHura mpaBociiaBHOTO
XPUCTHUAHCTBA Ha SIKYyTCKOM f3bIKEe «3auaTKH BEPOYUCHHS» Oblia W3-
naHa B 1812 roxy B Upkyrcke. [10]

O.K. Tlekapckuit u H.II. Tlonos B cBoeii cratbe «PaboThl moOMUTH-
YECKUX CChUIBHBIX I10 U3YyYEHHIO SIKYTCKOM sI3bIKa BO BTOPOM IIOJIOBUHE
XIX Beka» cooOIIaloOT O TOM, YTO aBTOPOM «BepXOsiHCKUX COOPHHUKOBY
XyIsKoBBIM ObLT cocTaBiieH «CIIoBaph SIKyTCKOTO si3bIKay. HebombIoit
CIIOBaphb AKYTCKUX CJIOB ObUI y cBsamieHHuka Oprnosa. J[pyrum cBsmieH-
HocykuTeneM MOoHOBBIM ObUT HamucaH «Y4YeOHHUK SKYTCKOTO SI3BIKa)
JUISL SIKYTOB, Ha3BaHHBIM mM «OneHnopdus» (OneHmopd — u3maTemb
HEMEIKUX W (QpaHIly3CKUX Y4EeOHHKOB ISl pycckux). M3 aToi xe cra-
TBU U3BECTHO, uTO [lexapckuii cocTaBui HEOOBIION CIOBapPh STKYTCKUX
cnoB. OH 1oJyib30Bajics B pabote cioBapem Harancona, Ans6oBa u Op-
noBa. M3 nentpansHoro otaena Pycckoro reorpadudeckoro obmiectsa
ITekapckuii cMor monyduts «SKkyTcko-pycckuii cnoBape» 11.D. Iops-
JIMHA U IKYTCKHUI TeKCT «BepxosHckoro coopHukay Xyzskosa. [11]

I'oBops 0 mepBbIx nevyatHbIX onbiTax 1812—1821 rr., B.H. Bonkosa
B cTatbe «KHHra Ha s3pIKax KOpeHHBIX HapoaoB Cubupu u JlanpHero
Boctoka B XIX—XX BB.» [12] oTMedaeT HHTEHCUBHOE Pa3BUTHE Iepe-
BOJYECKOM JEATEIbHOCTH ITPAaBOCIABHOW MUCCHUHU BO BTOPOH IOJIOBUHE
XIX Beka. ABTOp NPUBOAMUT HA3BaHUSI CEMU KHUT HA AKYTCKOM SI3bIKE,
OTIIEYaTaHHBIX MOCKOBCKOH CrHOAambHOM THITOTpadueii B 1858 1. IMo-
ciie cozpanus B 1861 r. SIkyTckoii oGmacTHON THIOrpaduu w3maeTCs
emte 12 6orocayeOHbBIX, yUeOHBIX KHHUT Ha SIKyTCKOM SI3bIKE, U3aHHS
Ha IBEHKUHCKOM, TYHT'YCCKOM SI3BIKAX.

HyxHO OTMETHTH, YTO MUCCHOHEPCKasi MUCHbMEHHOCTh M MEPEBO/T
MPECTaBISAIOT cO00M OOMIMPHBI KM OYeHb MHTEPECHBIN Marepual
Ul MccienoBaHus. PasHuna B kauecTBe NEPEBOJIOB, OTHOCAIIUXCA K
Pa3HBIM IEpUOJaM, OTPAXKAET TO, KaK M3MEHSJIUCh CO BPEMEHEM IIO-
HUMaHHe aJIeKBaTHOCTU M TpeOOBaHMs K KaueCTBY IepeBOJa PeIUru-
03HBIX TEKCTOB. Tak, coBpeMeHHbIN uccnengonatens A.A. BacunbeBa
OTMEYAET, YTO B HAYAJIE CBOEH ACATENBHOCTH WIEHHI [lepeBoaueckon
KOMHCCHHU TIPH COCTABJICHHH SKYTCKUX TEKCTOB BBIHYXICHBI OBLIH
OpPMEHTHPOBATHCSI Ha PAa3TOBOPHBIN SI3BIK, MOCKOJBKY MEPBbIE KHUTH,
oTHOcsmuecs K Hadarmy XIX Beka, ObUTH HAIMCaHBI CIIOKHBIM, MaJIO-
MOHATHBIM TSI PSIIOBOTO SIKYTa SI3BIKOM, HAOII0allach CHHTaKCHYe-
ckas kanbka. Co BpeMeHeM KaueCTBO SIKYTCKUX TEKCTOB yIyUlIHIIOCH,
u ¢ cepenuubl XIX Beka rnepeBoIMMbIC TEKCTHI TICANITHIPEN CTAHOBSITCS
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obpasnee u moxomuneee [13]. [losBIIeHHE MUCCHOHEPCKOTO TTEpEeBOaA
“MeeT OOJIbIIoe 3HAUYCHHE B CO3JaHUH TPAMMATHKH SKYTCKOTO SI3bIKa
U SIKyTCKON MUCbMEHHOCTU. IMEHHO MUCCHOHEDHI 3aHSJIUCh COCTaBIIe-
HHEM IEPBbIX SIKYTCKO-PYCCKUX OyKBapei, yueOHUKOB PyCCKOTO S3bl-
Ka 1 BIpa0OoTaIM HOBYIO TPAHCKPHUIILHIO KYTCKOro 3bIka. [To Hammm
CBEJICHHSIM B TOT MEPHOJ OBLIO MEPEBEACHO OKOIO 60 KHUT.

Cneayrowmuil Iepuoi pycCKO-KyTCKOTO I€peBOAa OXBaThbIBAET
koHenn XIX m cepequny XX BB. M CBSI3aH C PEBOJIOLMOHHO-IEMO-
KpaTH4ECKON JesITeNIbHOCThIO B SIKYTHHU U 3acTaBisieT HAC TOBOPUTH O
Ba)KHOM POJIH MOJIUTUYECKUX CCHIIIBHBIX B HCTOPUU MepeBoaa SKyTuu.
OrpoMHOE 3Ha4eHHE B POCTE KIACCOBOI'O CAMOCO3HAHUS SIKyTCKOTO
HapoJa MMeNa MOJUTHYECKas cchUika. B SIKyTum OTOBIBaNM CCBUIKY
MPEICTaBUTENN TPEX IOKOJIIEHUH PYCCKUX PEBOIIOIMOHEPOB: JCKa-
OpUCTBI, PEBONIOIIMOHEPHI-PA3HOUYHHIIBI, B T.U. BOXK/Ib PEBOJIOIMOHHO-
ro nemwxkenus 60—70-x rr. H.I'. YepHbleBckuii, 3aT€M HApOJHUKU U
coruan-aeMokpatsl. [14] B nauane XX B. B SIKyTCcKe CcTail BBIXOAUTH
00IIeCTBEHHO-TIOIUTUYECKUE Ta3eThl «kyTckuit kpai» (1907-08 rr.),
«Sxytckas xu3aby» (1908 1.), «AkyTckas meiciaby (1909 r.), umesmme
pas3zmensl Ha SIKyTCKOM S3BIKE, MEPBBIH 0OIeCTBEHHO-TIOIUTUYECKUI
U TUTEPaTypPHO-XY0KECTBEHHBIN KypHal Ha SIKyTCKOM si3bike «Caxa
ca”ara» («['onoc skyta») (1912 r.) [15].

Kak ormeueno B crathe [.M. BacunbeBa «Pa3Burue MecTHOIl 1ie-
4aTW», OJHUM M3 CYIIECTBEHHBIX JTOCTHMKEHUM Ta3eThl «SIKyTCKuUii
Kpaii» SBIISICTCA CO3JaHHas MPHU HEH ocobas mMrepaTypHas CTpaHHUIA
Ha SKYTCKOM si3bIKe TOJ 3arojoBkoM «Caxa moimyTa» («SKyTckuii
Kpaii»). B aToMm sikyTCKOM OT/ene nevyaraaich TIaBHbIM 00pa3oM cTa-
TBU ONIIO3ULMOHHOIO Xapakrepa. ITonp3ysace TeM, 4TO IpeacTaBUTENN
MECTHBIX BJIACTEH HE YMEJIM UATATh NO-SIKYTCKH, IKYTCKUH OTAE] HHO-
I/Ia TievaTtan CTaThy, OMUyIOIIne camojiepKaBHbI cTpoil. [Ipu razete
«SIKyTCKas )KU3HBY» CYIIECTBOBAN SKYTCKUIN OTJEN, HOCUBIIHNI Ha3Ba-
Hue «Caxa ono5oy» («SKkyTckast )KU3Hb»). [16]

[Mocne OKTSIOPHCKOW PEBOIOIMK HHTEPEC K PYCCKO-IKYTCKOMY T1e-
pPEBOAY KaK K CPEJICTBY KyJIbTYpHOU peBoIOLIMH Bo3poc. [iist tukBuaa-
UK 0€3rPaMOTHOCTH M KyJIBTYPHOTO MTPOCBEIIECHHS CTAJIO BBIITYCKATh-
Cs1 OTPOMHOE KOJINYECTBO MEPEBOIHOM IuTepaTypsl. Ha cTpanunax me-
yaTHbIX n3nanui «Keibim» («Uckpar) n «Kb15si1 sumsik» («KpacHsbriit
IyTh»), KaK B TO BpeMs Ha3bIBAJICA >KypHaN «Xotyry cymycy («Ilo-
JISipHAst 3B€3/1a», IepeMMEHOBaHHBIN MMo3xe B «Honbon» — «Benepay),
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BeJNlaCh 0’KECTOYCHHAsS TIOJIEMHKA 10 BOIIPOCAM SI3bIKA U JIUTEPATYPHI.
B Heill akTuBHOE y4acTue MPUHUMAIN U3BECTHBIE SKYTCKHUE MHCATEIH
A.E. Kynakosckuii, A.1. Codponos, [1.A. Oityackuii, A.1. NBanos-
Kionmp, C.P. KynauukoB — Dmisiit u mHorue npyrue. Tak, AWM. Kion-
13 onyOnrKoBasl HE0OMbIIYIO cTaThlo «Kak Hy)KHO MEPeBOAUTHY, TIe
TIIATEJIHO MPOAHAIM3UPOBAJ BCETO JIUIIb J1BA MIPEI0KEHUS U3 Iepe-
Boja onHoM pabotel B.W. Jlenuna, BeimonHeHHoro [1.A. OlyHCKUM.
Ha ocnoBe 3Toro ananu3za Kionmp yoennTensHO JOKa3bIBaeT 3 BEIIN:

1. mepeBoA IOJKEH OCHOBBIBATHCS Ha JOCTHXKEHUSAX CONOCTABU-
TEJIBHOTO U3YUEHUSI KOHTAKTUPYIOIIHNX S3bIKOB;

2. mepeBOj, MOJKEH COOTBETCTBOBATH HOPMaM IEPEBOMAILIETO
SI3BIKA;

3. mepeBoJ AOJIKEH IeperaBaTh HE TOJNBKO JACHOTATHBHOE 3HAYe-
HUE eIMHUIIBI, HO U €€ KOHHOTaTUBHOE 3HAYCHHE.

OTU OCHOBONOJAraroIlye MPUHIMIILI N€PEeBOAa OBbLIM BHIBEIEHBI
KroH» 33105110 10 CTAaHOBJIEHHUS MEPEBOAOBENCHUS KaK OTAEIBHOTO
paszena HayKu o si3bike. [17]

TakuM 00pa3oM, B 3TOT pacCMOTPEHHBI HAMH TIEPHOJ WHTEPEC K
nepeBoly Bo3pacraeT. BriepBbie SIKyTCKHE MHUCATENN TEPEeBOIAT MPo-
M3BEICHUSI PA3HOIO XaHpa: OUEPKH, CTAThH, Xy/I0)KECTBEHHYIO JIUTE-
parypy. B aToT mepuoa, mo HammMM CBEJEHUSM, BBIIUIO B CBET Ooiiee
80-Tu mepeBeneHHBIX npou3BeneHuil. HecmoTps Ha OGombimoit pas-
Max COMMKEHUs TUTEPaTyp, B YKa3aHHBIN MEPUOJ TPAAULIUS PYCCKO-
SIKyTCKOT'O TIEpPEBO/Ia, KaK SIBJICHHUE WJIN KaHpP, CAMOCTOSITENILHO ellle He
oopMHIIaCh.

B coBeTtckue rojipl CTAaHOBUTCS SICHO, UTO MEPEBOTUMKHN HAYATN UH-
TEPEeCOBAThCS EPEBOIOM HE TOJIBKO Kak TBOpuecTBOM. OHM IBITAIUCH
OOBSICHUTH €r0 YCIEXH U HEeylaul He TOJIbKO YPOBHEM CBOETO TaJlaHTa
WA BJOXHOBEHHEM, HO U C MOMOIUIbIO HAYYHBIX METOJOB JINTEpaTy-
pOBeZIeHUs U IIepeBOIoBeIeHHs. TaKOBBIMHU SBIISIOTCS AaHATUTUYECKUE
crateu C.T. Py¢osa o nepeBonax pycckoii moasuu, C. Tymara. B ator
MEPUOJT BBIXOJIAT MEPEBOMBI OOIIECTBEHHO-NMOJUTUYECKUX TEKCTOB,
KOTOpBIE CIIOCOOCTBOBAIIN (HOPMUPOBAHHIO O(HUIHATILHO-IEIIOBON pa3-
HOBHIHOCTH ITyOJIUIIMCTUIECKOTO U AETIOBOTO CTHIIS IKYTCKOTO SI3bIKA.
[lepeBon ¢ pycckoro si3pika yu4eOHOW W HAayYHO-TIOMYJISIPHON JINTEepa-
TYpBI, CIIOCOOCTBYIOMIHI (POPMUPOBAHUIO YIEOHO-TIEIarOTHIECKOM, a
TaK)Ke HAy4YHO-TIOMYJISIPHOTO CTHJISl SIKYTCKOTO SI3bIKA, MPEACTABISET
co00i1 0fIHY U3 MEPEBOUECKUX MPOOIIEM, CBSI3aHHYIO C TEPMUHOJIOTH-
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ell. A Takxe B 9TOT Mepro/i ObLIO TOJOKEHO HAYaI0 Pa3BUTHIO Mepe-
BOJIa C AKYTCKOTO sI3bIKa Ha pycckuii. CTanu N3BeCTHBI TAKUE MEPEBO/I-
yukHd, Kak A. OnbxoH, A. I'ypynes, B. JlepxaBuH.

Hogpwrii mepuoj, pyccko-sikytckoro nepesojia (1990-e rr.) cBsizaH ¢
MpUJaHUEM SIKYTCKOMY SI3BIKY CTaTyca rocyaapcTBeHHOro. J[ob6aBum,
U C OOBSIBIICHUEM aHTIIMICKOTO s13bIKa — pabounm. B aTOT nepuon pes-
KO BO3pacTaeT KOJIMYECTBO MEPEBOANMON JIUTEPATYPhl CAMBIX pa3IHy-
HbIX xaHpoB U ctuien. C 1980-x rr. HauuHaercs pa3BUTHE NEPEBOA
C SIKYTCKOTO sI3bIKa Ha MHOCTPaHHbIE ¥ HA000poT. B 1994 r. B [lapmxe
BBIXOAMT MEPEBOJ MEPBOM MecHU sKyTcKoro smnoca [I.A. OiyHckoro
Ha (hpaHIly3CKOM si3bIKe 1Moj Ha3BaHWeM «HeOecHble BOWHBI CTpPaHBI
SIKyTOB-caxa». B 1993 r. Ha ¢axynbTeTe HHOCTPAHHBIX SI3BIKOB SKYT-
CKOTO TOCYJapCTBEHHOTO YHMBEPCUTETA OTKpHITa Kadeapa nepesosa,
a B 1999 1. — kadenpa pyccko-IKyTCKOTO TepeBojia mpu GaxynbTeTe
AKyTCKON (punonorun u kynbTyphl. IlepeBog moamel A.E. Kynakos-
ckoro «CHoBuaeHue mamana» (1999 r.) siBisercs oHUM U3 TEPBBIX
OTIBITOB NEPEBOA MAMITHUKOB SIKyTCKOM XY/I0’KECTBEHHOH JIUTEepary-
pbl Ha aHrnuickuil s3pik. B 2002 r. BBRIIIIO B CBET HNUCHBMO «SKYT-
ckor mHTemreHum» A.E. KynakoBckoro B aHTTIUHACKOM TEpPEBOJIE.
C2005-2015 1. BBIXOZAT B CBET MYJIbTUINHTBATHHBIC U3JAHUS OJIOHXO
[1.0rotoeBa «3m3c booTyp» Ha pycCKOM, aHTIIUICKOM, KOPEUCKOM U
¢bpaniy3ckoM s3eikax. [lepeBoasrcss Ha aHTTMUACKUN W (HpaHITy3CKUiA
SI3BIKA KUHOCIIEHapuu QuibMoB «UwnHrncxan» u «lmyxoit Bumroity,
JOKyMEHTaIbHbIC PUIBMBI 110 SIKyTHH. B 3TOT e mepro| mosBISIOTCS
1 Jiekcukorpaduueckue paboThl: «SKyTCKO-QpaHIly3CKUN CIIOBaphy,
«SIKyTCKO-aHIMTUMCKUN 3JIEKTPOHHBIN CIOBHUK», TEMATHYECKHUE TJIOC-
capuM s pa3HbIX oTpaciel MpopecCUOHAIbHOMN AEATENILHOCTH U JIp.
B obnactu HaykH, SKOHOMMKH, KyJbTYypbhl HAUWHAET aKTUBHO pa3BU-
BaThCSl PyCCKO-aHIMKCKuid iepeBo. B 2002 r. 6onbiioi oOmecTBeH-
HBIA ¥ MOJUTUYECKUI PE30HAHC BBI3BAJ B pecilyOIMKe aBTOPH30BaH-
HBIM TIepeBOI MOHOTpaduu aMepruKaHCKoro 3koHomwucta /[xona Tu-
xotckoro «Pecmybmuka Caxa (SkyTust). AnmazHasi kojaonust Poccumy.
Ha anrnuiickoM si3pIKe BBIXOIAT pa3iHyHbIe OYKIIETHI, CIPABOYHUKH,
¢doroansbombl, CD-muckn, Beb-caiiTel. B oktadpe 2002 1. OTKpBITO
Sxyrckoe pernonansaoe otaenenne CIIP, o0nequHuBIIEe TEPEBOIN-
KOB Pa3HbIX SA3BIKOB BCe pecnyOanku. 3ajayueii JaHHOTO TBOPYECKOTO
00bEIMHEHUS SABIIIETCS BO3POKICHUE M Pa3BUTHE IMIEPEBOIA C SI3BIKOB
HapojioB PD Ha pycckuii A3bIK, a TAK¥KE TePEeBO OCHOBHBIX JIOCTHIKE-
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HUW HayKW, JUTEPATYpPbl, KyIbTYPbl HAPOJOB SIKYTUU HA PYCCKHH U
HMHOCTpaHHbIE A3bIKH. B 2013 1. mporcxoaut caMmoe 3HauuMoe COObITHE
B KyJIbTYpHOM JKM3HM HAapoJa caxa — U3JaHKue aHIJIMICKOro IepeBoa
AKYTCKOTO repondeckoro anoca oouxo I1.A. Oitynckoro «Ipymypyii-
ap Heypryn bootyp» non pykoBoactBom A.A. Haxoakunoii (Platon
Oyunsky. (2014) Nurgun Botur the Swift. London).

PazBuBaercs yCTHBIN NEpEeBO KaK OTIEIbHBIA BUJ IEPEBOAYECKON
JesiTeNIbHOCTU. Pa3BUTHE YCTHOrO IEpeBOa Kak CaMOCTOSITENIbHOM
JUCLIUIUIMHBL JTUKTYET HEOOXOAMMOCTD MOJITOTOBKH YCTHBIX TIEPEBO/I-
YHKOB CO 3HAHUEM KUTAWCKOTO U SKYTCKOTO sI3bIKa, OCOOCHHO B c(e-
pe CyIONpPOU3BOICTBA U TOCYAAPCTBEHHBIX OTHOIIEHUH. DTOT MEPUOL
XapaKTepu3yeTcs PEe3KO CMEHOW BEKTOpa B CTOPOHY IEPEBOAOB Ha
WHOCTpPaHHBIE SI3bIKH, YTO BEJET K PA3HBIM IMOCIEICTBUSIM H BBISBIIS-
eT Mpo0JIeMbl Pa3BUTHS MIEPEBOJIA U CBSI3aHHBIX C 3TUM MpoOJeM pas-
BUTHS 3bIKOB. Kak oTMeueHO Bbllle, pa3BUBaeTcs JEKCHKorpadus,
HOSBIISIFOTCS pa3iMyHbIe INIOCCAPUM HAa MHOCTPAHHBIX SI3bIKax, HO 1)
OJIHOBPEMEHHO IIPEKPAILAETCS WM COKpaLaeTcsl U3JaHue NEPEBOJOB
XYJ0’)KECTBEHHBIX IIPOU3BEACHUN C SIKYTCKOI'O SI3bIKA M IPYTUX HALUO-
HabHBIX 136IK0B PC(S]) Ha pycckuid.

2) Poccuiickue u3gaTenbCcTBa HAUWHAKOT BBITYCKATh TOJIBKO KOM-
MepUuecKHe epeBO/Ibl C HHOCTPAHHBIX S3bIKOB, UTHOPHUPYSI CIIOKHBILLY-
FOCSl B COBETCKOE BPEMS TPAJAHULIMIO IEPEBOIOB C SI3BIKOB HAPOAOB PD.

3) Eme oxHa npobiemMa — 3T0 HU3Kas Tapu(HKAI¥s MEPEBOJIOB C
SI3BIKOB KOPEHHBIX MATIOYHCIICHHBIX Hapoa0B CeBepa U SIKyTCKOTO A3bI-
Ka [0 CPaBHEHHIO C MEPeBOJaMH Ha MHOCTPaHHbIE SA3bIKH. OrpoMHast
pa3HUIIA B OIJIaTE MEPEBOJYUKOB C SIKYTCKOTO SI3bIKa HA WHOCTPaHHbBIE
U Ha pycckuil 6pocaetcs B riasa. [lyis cpaBHeHus: nepeso 1 crpaHu-
el popmara A-4 Ha WHOCTpaHHBIE SI3BIKK CTOUT cBhimie 800 pyOreit
3a CTpaHMIy IUIIOC PENAKTUPOBAHKUE, KOTOPOE OLIEHUBAETCS OTIENBHO,
TaKOH K€ NEePEeBOJ C SIKYTCKOTO WJIHM SI3bIKOB KOpEHHBIX HaponoB Ce-
Bepa crout 5 py6. 95 xoneek. [Ipunsteie B SIKyTCKOM pernoHAILHOM
otneneann CIIP «Enunble mepeBomyeckne Tapuduh Ha Aee mpuMe-
HAIOTCA JIMILIb K MEPEBOAYMKAM Ha MHOCTPAHHBIE SI3BIKH, B TO BPEMs
KakK MEPEeBOJYHUKH C SI3bIKOB KOPEHHBIX MaJIOUHCICHHBIX HapoaoB Ce-
Bepa M SIKyTCKOTO SI3bIKa MOIY4aroT Kpoxu. OUeBUIAHO, YTO 3TH SA3BIKH
HY>KJAIOTCSl B IPAaBOBOW U (pMHAHCOBOM MOAJIEpKKe rocyaapersa. He-
00X0IMMO TIPOBEJICHUE ESAMHON TOCYAapCTBEHHOW TOJUTHKH B cdepe
MEPEBOTUECKUX TAPU(OB C SA3BIKOB KOPEHHBIX MATOYHCIECHHBIX HApO-
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noB CeBepa M AKYTCKOTO SI3bIKa. SI3BIKM KOPEHHBIX MATOYHCICHHBIX
HapOJIOB U SIKYTCKWH SI3bIK MO CTaTyCy JOJDKHBI ObITh MIPUPAaBHEHBI K
HMHOCTPaHHBIM f3bIKaM, a MEPEBOAYMKHU JOKHBI MOIy4aTh TOHOPAPHI
3a CBOM TPyl HE HUXKE, UEM MEPEBOAYNKHU C HHOCTPAHHBIX S3bIKOB.

4) He oGecrieunBaeTrcsi mpaBo Ipak[JaH, MPeTyCMOTPEHHOE 3aKO-
HOM «O s3pikax B PC(S)» Ha mUCbMEHHBIN, YCTHBIN MOCIE0BaTEh-
HBI ¥ CHHXPOHHBII MEPEBOJ C A3BIKOB KOPEHHBIX MaJOYHCIEHHBIX
HapooB. OdunnanbHbIe MEPOIIPHUATHS HE COTIPOBOXKIAIOTCS TTOCIIE0-
BaTENIbHBIM WM CHHXPOHHBIM ITEPEBOIOM Ha S3bIKH KOPEHHBIX Majo-
YHCIICHHBIX HapoaoB CeBepa M SKYTCKUH SI3BIK M 0OPAaTHO, a TEIICBU-
3MOHHBIE Mepeauu, PHIbMBI HE 00ECIIEYEeHBI TEPEBOIOM C TIOMOIIBIO
CcyOTUTPOB.

[IpumeuaTenbHO, YTO IOJOOHBIE TPOOIIEMBI — €11e OJNH APKUN T0-
Ka3aTeJb pa3BUTHA [IEPEBOAUYECKON eaTenbHOCTH B SIkyTnn. Benp, Ha
9TOM 3Tarle NOSABJISIIOTCA MEPEBOIBI C IKYTCKOTO Ha HHOCTPAHHbIE A3bI-
KU TEKCTOB pa3HOOOPa3HOIo Co/lepKaHMs, YTO OJIarOTBOPHO BIIUSIET HA
pa3BuTHE QYHKLIMOHAIBHBIX CTHJIEH SKYTCKOTO SI3bIKa — 3TO U HAyYHO-
MyOMUITICTHYECKUE, 00IIIECTBEHHO-TIOUTHYECKUE, NHPOPMATHUBHBIC U
XyH0KECTBEHHbIE TEKCTHI. B 3TOT mepuon k mepeBogy HaYMHAIOT OT-
HOCHUTBCSI HE TOJIBKO KaK K CPE/ICTBY TOJIKOBAaHHS MH(POPMAINH, a KaK K
OO0JBIION U BaYKHOM HAYYHOM MPoOIIeMe, OT PEHICHHUS KOTOPOI 3aBUCHT
cynp0a pOTHOTO SI3BIKA.
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RESEARCH OF PROBLEM OF THE SEMANTIC ANALYSIS
AND SYNTHESIS OF PREPOSITIONS (POSTPOSITIONS)
IN THE RUSSIAN-KAZAKH MACHINE TRANSLATION

Diana Rakhimova

Al-Farabi Kazakh National University
Almaty, Kazakhstan

Kazakh and Russian are very complicated languages that have many
differences in lexical and syntactic structure. Development of the Russian-
Kazakh machine translation system enables us to identify some difficulties.
This article considers the problem of the semantic analysis of prepositions
of the Russian language and synthesis them in Kazakh and vice versa.
Comparing prepositions (postpositions) of two languages we defined the
characteristic properties of them and described the rules of transformation
based on lexical, syntactic and semantic analysis of sentences.

BBenenue

[Tpemtor — 3T0 ciykeOHas YacTh peyu, KOTOpble HEOOXOAUMBI JUIs
CBSI3U CJIOB B clloBocoyeTaHuu. [Ipemiorn BeIpakaioT 3aBUCHUMOCTD
OJTHHX CJIOB OT JIPYTHX, K MOT'YT OBITh P CYIIECTBUTEIbHBIX, MECTOU-
MEHHSIX U YUCTUTETbHBIX. OHU UMEIOT pa3INuHbIe BUIbI 00pa30BaHus,
CTPYKTYpHI U cMbIcioBble 3HaYeHus (PyOamkun B.1).

[Ipu mepeBoe PO MPEAIIOTOB PYCCKOTO S3bIKA B KA3aXCKOM SI3BI-
Ke BBINONHAIOT ad(PUKCH M BCoMorareibHble cioBa. W ecnu mpen-
JIOTH PYCCKOTO SI3bIKA CTOSATH MIEPE OMPEeIIeMbIM CIIOBOM, TO B Ka-
3aXCKOM SI3bIKE TOCIIE: Yexan Ha 06a mecaya — eKi aiiza kemin Kaniobl.
Pabomamu 0o geuepa- xeuixe Oetiin xcymovic icmey, Bpone Obl HUKa-
KHUX IpoOJeM ¢ MepeBOAOM IPEJIOKHBIX CBs3€l, T.e. olpeneseTcs
Hpeasior B TEKCTE U3 CJIOBapsl U IpU NEpeBOje AOKEH OyaeT pac-
MIOJIOXKEH Mocye onpeaernsemMoro ciosa. Ho npu pazpaboTke MamuH-
Horo nepesosia (MII) ¢ pycckoro Ha Ka3axCKHid SI3bIK CTOJKHYIUCH C
MHOT'O3HAYHOCTBIO MPEUIOTOB B KOHTEKCTE MPEAToKeHus1. B pazHbix
JIEKCUYECKUX KOHCTPYKIMAX U C PAa3HBIMH MaJeKaMU HPEISIOTH MO-
T'YT UMETh pa3Hble 3Ha4eHus. Harpumep: 3a6u11 Ha cmose (IpocTpaH-
CTBEHHOE 3HAYCHHUE), OMIYUUICA Ha MuHymy (BpeMEHHOE 3HAa4YEHNE),
eepumsv Ha c1060 (3HaUeHHWE oOpa3a NeWcTBUs). BhIie mpeaioKHbII
METOJI TIepeBO/Ia MOXKET OBITh HE IOCTATOYEH IS TIOJTHOTHI TEKCTA, T.K.
HUMEET TOJIBKO CTYKTYPHYIO XapaKTEPHOCTh B CHHTAaKCHUYECKOM aHaJIH3¢e
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Y TeHEpalMK MPEII0KCHUH B MAIIIMHHOM MepeBojie. B nanHoi padoTe
Oy/ieT pacCMOTPEHBI MPEIOKHBIC CBSI3U, KOTOPhIE UMEIOT CEMaHTHYe-
CKHE CBOICTBA.

[Tpu pazpaboTke pyccKo-KazaxcKoro cioBaps NpeJioTH ObLIH pas3-
JICJICHbI Ha JIBE TPYIIIIHI:

1) omHO3HAYHBIE — MPEAJIOTH B CIIOBOOPa30BaHUS y KOTOPBIX €CTh
oTpesieNICHHBINA TOUHBINH MEPEBOJI: 00 3a8mpa -epmenee Oeliit, 8 meye-
Hue 200a — vl OOlbl, Yepe3 00UHb Hac — Oip caeamman Kellin, HaKka-
HYHe HAYpbl3d- HAYPbl3 KapCaAyblHOA,

2) MHOTO3HAYHBIC — MPEJIJIOTH U CJIOBOOPA30BAHUS KOTOPHIC UMEIOT
HECKOJIBKO 3HAYCHHH TIEPEBOIA: 6 OeKabpe — JHcelmoKCcanod, 8 oome-
YUOiy iwinde. no0 geuep — Keuike Kapatl, nod cmoJjl — ycmei acmblHOA.

CHHTaKCHYECKOEC U CEMaHTHYECKOE OMUCAHKE MPEIOrOB MPAKTH-
YEeCKH 3HAYMMO KaK pa3/iell MalMHHOTO ciioBaps. C 3TOM TOUKH 3peHHS
COCTaB CIIOBAPHOTO OIMHKCAHUS MPEIJIOTOB JIOJDKEH OMPEAeNsThCS UC-
KITIOYMTENLHO BOCTPEOOBAHHOM aNTOpUTMaMy aHan3a (PyHKIIMOHATb-
HOCTBIO CIIOBap4.

1. Moaeab cTPYKTYpPBI NPeJIOKEHUH PYCCKOTro U Ka3axcKoro
A3BIKOB

dopManbHble MOJIEIN CUHTAKCUCA MPOCTHIX MPEIIOKEeHU Ka3ax-
CKOTO SI3bIKa OPHMEHTUPOBAHBI HAa BBIIEICHUE TPEX THIOB (Ppa3oBHIX
CTPYKTYp: CyObeKTHOM (pa3oBoii cTpykTypbI(SP), rmaronsHoii ¢ppaso-
Boit cTpykTypsl(VP) u o6bextHOi (pazoBoii crpyktypsi(OP). OcHo-
BOI CyOBEKTHOW (pa3oBON CTPYKTYpPHI SIBIISICTCS TOJJIEKAIIEe, OCHO-
BOH TJIaroyibHOM (h)pa3oBOM CTPYKTYpPHI SIBISETCS TJIATOJ U OCHOBOM
00BEKTHOW (HPa30BOM CTPYKTYPHI SBIACTCS OOBEKT JICHCTBHS. HUXKE
npenacrasieHa (opManbHble MOJEINM CHHTAKCHCA MPOCTHIX Mpeyio-
JKEHUH Ka3aXCKOTo SI3bIKa C MCIOJIL30BaHUEM ammapara (opMaabHBIX
rpaMMatuk ().

C ucnonb3oBaHueM HoTaluu bakyca ¢opmanbHas MOJENb CTPYK-
TYpBI CHHTAKCHCA NPEIOKEHUH Ka3aXCKOro M PyCCKOT0 S3bIKOB Oy1eT
UMETh CIEAYIOMIHNHN BU.

S::= <SP><OP><VP>|<SP><VP><OP>|<OP><SP><VP>|<OP><
SP><VP>|

<VP><SP><OP>|<VP><OP><SP>

(JanHO€ MpaBMIIO MPEACTABISIET BCEBO3MOXKHbBIE BAPHAHTHI CTPYK-
Typ Ha YPOBHE BBEIEHHBIX ()PA30BBIX CTPYKTYP)
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<SP>::=<N>|<Adj><SP>|<Num><SP>|<N><SP>

<SP>::=<SP><Conn><SP>

<VP>1:=<V><Aux><VP>|<Adv><VP>

<OP>::=<N>|<Adj><OP><OP><Conn><OP>

3neck Adj —mpunaratensHoe, Num — uncnutensHoe, Conn — coro-
3bI, AUX — BCIIOMOTaTebHbIE TTaroisl, Adv — Hapedue.

JList pycckoro si3bIka J00aBIsieTCs MPaBUIIO ¢ YIE€TOM IPEIIIOTOB:

<OP>::= <Prep><OP>|

Brlieykazannass MoJieNib IpeoOpa3oBaHUil CTPYKTYp MPEATIONKe-
HHM PYCCKOTO SI3bIKA B CTPYKTYPbI NPEIIOKECHUN Ka3aXCKOr0 S3bIKa U
Ha000pOT UCTIONB3YIOTCS pH cozaanuu cuctemsl MIL. 1o aTum mope-
JISIM pa3paboTaHbl allTOPUTMBI, U pa3paboTaHa mporpaMmma reaeparopa

2. CeMaHTHYeCKHUI AHAJIU3 U CUHTE3 NPEIJIOr0B B CUCTEME
MAIIHHHOTO TepeBoaa

CemaHTHYecKasi HHTEPIPETAIMS TPeIora J0KHA pacCMaTprUBaTh-
sl KaK YacTHBIH ciry4daii Ooee 001ei 3a1aun — 3a/1a41 CEMaHTUYECKOM
UMHTEpIpeTalluyd CUHTAKCHYeCKUX cBsized. Ecnau mexay cnoBamu (B
o0I1eM ciy4yae — TeKCTOBBIMU deMenTamu) W1 u W2 napcepom oOHa-
pYy’K€Ha CUHTaKCUYECKas CBsI3b, CTABUTCS BOIIPOC O €€ CEMAaHTHUECKOM
cBoiicTBe. B ciyyae mpemiokHON CBSI3U BOMPOC MOXKET OBITH cdop-
MYJIMPOBAH TakK €, HO B 3TOM CJIydae peyb UAET O KOHCTPYKLUHU BUIa
Wi---> P---> W2, rne WI — (BO3MOXHbIH) CUHTAKCUYECKHI XO351H,
W2 — cuHTakcu4ecKkuil ciyra, a npeasior P MapKUpPyeT CBSI3b MEXIY
W1 wn W2, xotopas u SBISIETCS 00bEKTOM CEMaHTUIECKOH CBS3H.

3ajaya MaIMHHOTO TIOHUMAaHHsS TEKCTa CBOAMUTCS K IEPEBOAY C
€CTECTBEHHOT'O sI3bIKa Ha SI3BIK IpesacTasienus 3Hanuid (AI13), B ko-
TOPOM TOYHO ONHMCAHBI MPaBUJIa IOCTPOEHUS U TpaBuiia BeiBojaa (Py-
OaIkuH ).

CuHTE30M IpeAsoroB (€ciau OH OAHO3HAUHBIN) SBISETCS €ro mnepe-
BOJl U CTPYKTYpHOE NpeoOpa3zoBaHMEe Ha IiefeBod A3bIK. OTHOIIEHHUE
MIPEUIOTOB pacCMaTPUBAECTCS HEKOW CMBICIOBOM CBS3bIO MEXIY 00b-
€KTaMH, KOTOPYIO IpU CHUHTAKCUYECKOM M CEMAHTHUYECKOM aHallu3e
npeobpa3zyercs B AI13. [Ipu renepannu Ha 1eEBOM A3bIK HH(OPMAITHS
Oyzaer cuuThIBaThes ¢ mpomexyrounoro SAI13. s mpeaioxxHbIx cBs-
3eil aKCHOMaMH MOTYT ObITh HEKH1 HA0Op IPaBUJL, TI0 KOTOPBIM MOKET
OBITH pa3perieHa MHOTO3HAYHOCTh npeioroB B MII. K oTaensHbIM
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IK3EMILISIPaM OTHOCSTCS BCE IPEUIOKHBIC CBSA3H U CJIOBOCOYCTAHUS C
IpeIoraMu, KOTOpbIe HE MOJAAI0TCA aKCHOMaM U IIpaBUjIaM OTHOILIe-
HUHU. DTO MOXET ObITh XYJOKECTBEHHBIE BBIPAXKEHUS, JTUTEPATyPHOE
BBICKa3bIBaHHE WU (hpa3eosioru3Mel. M Takue oTieNbHbIE K3EMILISPhI
HMMEET CBOM IMOJHBIA CMBICIIOBOM TIEPEBOJI HA BHIXOTHOM SI3BIK.

Tak kak Ipensor sABIsAE€TCS KOPHEBBIM DJIEMEHTOM CBOEH MPEIIOK-
HOW TpyNmbl, ObUTM BBIIEIEHBI €T0 MPSMbIE apryMEHTBl U3 COOTBET-
CTBYIOIIETO TOJIEPEBa CEMAaHTHUYECKOTO JepeBa NpeToKeHus. J{is
0000IIEeHUS TIEPEBOTHON (POPMYJIBI MPEAIora ero apryMeHThl ObLIH
3aMEHEHbl CEMAaHTUYECKUMU KJIacCaMU aTpUOYyTOB M TPaMMaTHYECKH-
MU TPU3HAKAMH.

Hayio yuuThIBaTh 4TO OpraHu3aIys CBs3ei U CI0BohopM Ka3axcko-
ro si3bIKa OTJIMYHA OT PYCCKOro si3bika. [Ipu mepeBojie Ha Ka3axCKUi
A3bIK B PA3IMYHBIX CIy4yasiX MOXHO HCHOJIb30BATh ONPEEICHHbIN BUA
cunresa. [Ipemioru u npeioxHele CBSI3M B Ka3aXCKOM SI3bIKe Ipeoo-
pasyeTcsi ¢ TOMONIbIO pUcOoeIMHEHNH aQPUKCOB K OCHOBE clioBa (Ba-
pHuaHT 1) W/HIu BCIIOMOTaTeIbHOTO CJI0BA CTOSIINE TIOCIIE ONpeiese-
MOro (Bapuanr 2).

<pw>ii= <w>|<w Wi >
1 ] ] jtl

I'1e p — mpezuor, W, — OnpeeNnseMoe CI0BO BXOJHOTO SI3bIKA, W, — Ie-
HEepUpyeMoe CII0BO BBIXOJHOTO A3bIKA, w — BCIIOMOTaTelbHOE CI0BO.
Pazpabotan nmosHbIN aHATU3 MPEIJIOrOB pyCCKOFO A3bIKa U UX Tpeod-
pa3oBaHUe Ha Ka3axcKWil s3bIK. B Tabmuie 1 mpowmimocTpupoBaHb
MIPUMEPBI TPeoOpa30BaHus MPEATIOrOB Ha Ka3aXCKUH A3BIK.

Tabnuya 1
CTpyKTypHOE COOTBETCTBHE NPEAJOroB B PyCCKOM
H Ka3aXCKOM sI3bIKe
IIpeo6paszosanue | IIpeoOpasoBanue
IIpencraBnenue peodp peodbp
MIPEIOTOB Ha MPEIOTOB Ha
MIPEUIOTOB B PyCCKOM N " IIpumep
Ka3axXCKUH SI3BIK. | Ka3aXCKUH S3BIK.
SI3BIKE
(1 BapuanT) (2 BapuanT)
Ha cym(em\m.p) +€  |3ar+ xar.c.(na.me..) |3ar+Toyen Ha cron+e
yCTiHIE




(ma.me..)

ycTiHme
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Ha cym(en\uk.p) +e |3ar+ikar.c.(ma.me..) |3ar +Toyen Ha xaur+e
yCTiHaE

Ha cymi(en\c.p) +e 3ar+xar.c. (n1a.ge..) |3ar .+T9yen Ha oku+e
ycTinge

Ha cym(en\k.p) +y [3ar+6ap.c. (Fa.re..) |3ar+rtoyen ycrine |Ha kuur+y

Ha cym(em\m.p) +y |3ar+xar(zma.zne..) Ha Oeper+y

Ha cym(en\m.p) 3ar+0ap.c. (Fa.re..) |3ar+Toyen yCTiHE |HA CTOJ

Ha cym(mu\x.p) + ax 3ar +KOIl + JKar.C. 3ar+ xen +Toyen |Ha KHUT +ax

cym(MH\M.p) + ax

3aT +KeIl + Xar.C.
(ma.me..)

3ar+ ken +Toyen
ycTiHme

Ha cron+ax

Ha cym(mH\c.p) +
ax(s1x)

3aT +KeIl+ Jar.c.
(ma.me..)

3ar+ ke +Toyen
ycTiHzae

Ha oxutax(s1x)

(ta.Te..)

VY cymi(en\c.p)ta(s) |3ar+xar.c. (Ta.te..) - VY okHt
a(mop+1)

VY cymi(em\x.p) + bt 3ar+xkar.c. (Ta.Te..) - V Bar+u

VY cym(MH\K.p) 3ar+ ker+ xar.c. - VY kHUT
(ta.te..)

VY cym(mMH\M.p)+oB  |3ar+ kem+ xar.c. - VY cron+oB
(ta.te..)

VY cym(mu\C.p) 3ar+ ke + xkar.c. - VY okoH
(ta.te..)

VY cym(mu\c.p) +eit 3ar+ Kerm+ xkar.c. - VY mop+eit

K nmpumepy nepeBenem cliieayromue IpocToe npeaioxenue: “Kru-
2a iedcum Ha cmoJie» TaHHBINA IPUMEP C TIPEATIOTOM MOKHO TTIePEBECTH
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B JIByX BapuaHTaX «Kiman ycmenoe dcamuvlp» WIH «Kiman ycmenoin
ycminoe dicameipy. KOHEUHO, TOT WM MHOW BapHaHT HE OMMOOYEH
Y MOKET WCIIOJIb30BaH M0 YCMOTPEHHIO TMosb3oBarens. s MHOTO-
3HAYHBIX TPEAJIOTOB METO/ TpaHCPOPMALUH MPEIIOKHBIX CBS3€eH Ha
Ka3aXCKHH SA3bIK HE BCErZa MOXKHO ONUCATh C MOMOIIBIO CUHTaKCHU-
YeCKOM MapKHpOBKH. B maHHOM cirydae 3Ha4eHHE HA/I0 BBHIOMPATH IO
KOHTEKCTY npeanoxenus. Hanpumep «a npuwen noo éeuepy» npeanaor
«no0» 00BIYHO OIMCHIBAET MECTO U MEPEBOIAUTCS KAK «ACMbIHOA», HO
B JIaHHOM CMBICJIOBOE 3HAU€HHE yKa3bIBA€T BPEMs BBIIIOJIHEHUS JIeH-
CTBUSI M JIOJDKHO MMETH CIEAYIOIIUMU MEPEBOJl — «MeH KeuiKe Kapail
kendim». OCHOBBIBASICh HAa MCCIIEIOBAHUSAX CEMAaHTHYECKUX OTHOILE-
HUSAX ¥ MHOTO3HAUHBIX MPEAJioroB ObLIa cO37aHa COMOCTAaBUTEIbHAS
CEMaHTHKO-CHUHTaKCHYECKasi CTPYKTypa NPEUIOKHBIX CBA3EH pyccKo-
T'O M Ka3aXCKOTO SI3bIKA.

Paccmotpum npumepbl ¢ MHOTO3HaYHBIMU MPEAJIOTaMU U OIpeie-
JIUM UX CEMaHTUYECKHUE OTHOUICHUS:

6 Oexabpe — JHcelmoKcanoa,

6 Oome —yloiH iwinoe;

no0 seuep—KeuiKe Kapaii,

noO cmon — ycmei ACmblHOA;

B nmpumepax ¢ npeaniorm «6» Mbl BUJUM, YTO IO JIGKCHYECKUM U
MOpP(OJIOTHYECKUM NMPU3HAKAM OTJIMYUThH Pa3HUILy TPYJIHO, T.K. Ompe-
JIeJIIeMbIE CJIOBA SIBJISIIOTCS OJJHOW YaCThIO peUH (MMS CYLIECTBUTEIb-
HOE) U UMEIOT OJJMHAKOBOE OKOHYaHHE «e». Ho 1o cMbIciioBOMy 3Haue-
HUIO TIEPBBI IPUMEP ONHCHIBAET BpeMsi, a BTOpOil — MecTo. B peanuza-
UM MOP(OJIOTHYECKOTO aHAIHM3a U CHHTE3a MAIIMHHOTO MEPEBOTINKA
cioBapH OyJIyT OCHAIEHBI JOMOJLHUTENBHBIMU TPAMMATUYECKUMU U
CEeMaHTHYECKUMH cBoiicTBamMu. W OyyT MapkupoBaHbl B 0a3e TaHHBIX
JUIs y100CTBa peanu3aluy.

Ha srane cemanTnueckoro ananuza texcta (TykeeB Y.A., Paxmuo-
Ba J[.P. 2012) OynyT onpezaeneHsl ceMaHTUYECKUE aTprOyThI onpe/e-
JISIEMOTO CJI0Ba C MPEAIOoroM, C TOMOIIBIO KOTOPBIX OyAyT MPUMEHEHBI
ceMaHTHUYeCKUe npaBuia. J{s clioB «dexabpov» u «8eyep» OyIyT omnpe-
JIeTICHBl CEMaHTUYECKUI aTprOyT BpEMEHH | 115 ppa3 ¢ IOMOIIBIO ce-
MaHTHYECKHX poJjiei (MpaBmi1) MPaBUIBHO ONPEIETICHO CMBICIOBOE OT-
HOIIIEHUE U KOPPEKTHO CTeHEPUPOBAHO Ha BHIXOAHOM SI3bIK. B Tabmuie
2 NPOWJUTFOCTPUPOBAHbI HEKOTOPBIE BAPUAHTBHI.
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Tabauya 2

IIpuMepbl MHOTO3HAYHBIX NPEIJIOT0B PYCCKOI0 SI3bIKA
U UX NPeodpa3oBaHUs HA Ka3aXCKUH A3BIK

CtpykTypa
PYKTYP CwmpIciio-
MPETOKCHHBIX Boe CTpyKTypbI IPeoOpa30BaHuUs MPEIJIOTOB Ha
cBsI3eil B Ka3aXCKUU SI3bIK
3HAYCHUE
PYCCKOM SI3bIKE
Ha <w > MECTO W, + XKarbIC CENTIK XKaFaybl(J1a.ze..)
W, + TOyeIliK JKaFay yeminoe (KOMEKTeC co3)
BpeMsI w, + GapsIc CeITIK JXayFaybl (Ka,Ke...)
Mox <w,> MECTO W, + TOYeNIiK )KalFay acmsiHOa (KOMEKTEeC Co3)
BpeMst W, Kapaii (KeMeKTeC Co3)
3a <w> MeCTO W, +ToyeniK Kajray apmuinoa (KOMEKTeC co3)
BpeMs W, TIKaThIC CEITIK JKayFaybl (Ta,Te..)
eJb W, yutin (KOMEKTEC Co3)

[IpuBenem npumep NpakTUYECKOrO MPUMEHEHUS:

i RS ¥ S TR R R————_

Mbl nownu rynaTe & napk. OHa urpaet Ha yauue. A biz canbakKa KpiabipyFa keTTik. On kewepe ofikan
Np1wAa oMol ¢ yHusepcuTeTa. OKono Asepu waTelp. MeH yidre yHusepcuTeTTeH kengim. EcikTiy
mMaHpIHE YN OTbipFan. Yitaix alinanaceivaa anma
afawTap rynaeqj.

Mo# fom HaxoAKTcA nog MUHCKOM. A npuwen 3a

KHUTOW. PyuKa J1EKMT 38 KHUIoM. A iy 38 cTonom. A e Mewin yitim M; HMaHbIHAA Men
Npuay noa Beuep. Pyuka NEXMUT N0A CTONOM. Pyuka Ha KiTan ywwiH kengim. Kanam KiTanTeiH apTeiHaa KaTbip.
cTone. A yeawaio Ha 0aKH rog. ONMCaHO B KHUre. Me ycten Gaceinga OTbipmsiH. Kanam yetenain
MoCMOTPM B KHUTY. ¥ AOMa CTOMT BEPEBO. Y KHITH acTbikaa #aTbip. Kanam yerengiw yetikae. Mes Gip

lynanm cTpammusl. — skbinFa keTemid. Kitanta Baanaansan. Kitanka Kapa.
Yitain waHbivaa afaw Typ. Kitanta Berrep kynaap!.

cuaen manbumk. Bokpyr goma ugenu abnowu.

Puc. 1. Pe3yapTaT ManmmHHOTO TIEPEBOJIA MPEATIOKEHUN C PYCCKOTO
Ha Ka3aXCKHH S3BIK ¢ MHOTO3HAYHBIMU TPEIJIOTaMA

Kak MOXHO BHIIETh Ha PUCYHKE, OBUIO KOPPEKTHO OIpPEJEICHO
CMBICTIOBOE 3HAYCHHUE TPEJJIOTOB M KOPPEKTHO IMOJ00paHO COOTBET-
CTBHE Ha Ka3aXCKHUHU S3BIK.



66 MACHINE TRANSLATION TECHNOLOGIES

3akJjarouenue

B nannoli paboTe Obula HMccieqoBaHa MpobiemMa MPeJIoroB Mpu
MalnHHOM rnepeBojie. Ilpu aHanusze ObLIM yYTEHBI BCe BO3MOXKHBIE
BapHallMy CJIOBO M3MEHEHMH (YacTb pedd, poj, YHCIO, CKIOHEHHE,
OKOHYaHHUE U Jp.) B MPEAJOKHBIX CBS35AX, a TaK )K€ ObUIM HAWAEHBI U
pacro3HaHbl CEeMaHTHYECKUE CBOWCTBA. Pa3paboTanbl Moaens u anro-
PUTMBI aHAIHM3a IPOCTHIX U MHOTO3HAYHBIX IIPEJIOIOB PYCCKOIO A3bI-
Ka C y4eTOM XapaKTepPUCTHUK CUHTE3a Ha Ka3axCKuil s3bIK. PeannzoBana
MporpaMMa CHCTEMbI PYCCKO-Ka3aXCKOTO MAIIMHHOTO MEepeBoAa IS
MIPOCTHIX MPEUIOKEHUN C TPEIOTaMHU.
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EXPERIENCE OF CREATION OF TATAR-RUSSIAN
STATISTICAL MACHINE TRANSLATION IN YANDEX

Andrey Sokolov!, Andrey Egorov, Sergey Gubanov, Dmitriy Khristich,
Mariya Schmatova, Irina Galinskaya, Alexey Baytin

Yandex, Moscow, Russia
'an-sok@yandex-team.ru

This paper describes an experiment on creation of a Tatar-Russian machine
translation system based on Yandex statistical machine translation technology.
The absence of large amounts of lexical data required for building translation
models, as well as rich morphology of the Turkic languages, create serious prob-
lems for statistical machine translation. In particular, in the translation from Ta-
tar to Russian many word forms remain untranslated. Therefore, in addition to
statistical models, in this paper we used a morphological analyzer of the Tatar
language, developed with the help from the Academy of Sciences of the Repub-
lic of Tatarstan. Experiments with morphological rules and disambiguation have
helped to reduce the number of untranslated word forms and allowed achieving
a reasonable translation quality on a rather small Tatar-Russian parallel corpus.
As far as we know, it is the first attempt to build a statistical machine translation

system for the Tatar language.

1. BBegenne

Ha Tatapckom s3b1Ke TOBOPSAT O0iee 5 MUJUTHMOHOB YeiioBeK. 110 ko-
JINYECTBY HOCUTENEH A3bIKA TATAPCKUN ABISETCA BTOPHIM sI3bIKOM Poc-
cuiickoit ®enepanuu mnocie pycckoro. B Pecrybnuke Tartapcran on
SIBJISIETCS TOCYAapCTBEHHBIM, HA HEM BEJIETCS MIPENOIaBaHHe B IKOIaX,
BBIITYCKAIOTCSI TENENPOTPaMMBbI, U3JJAIOTCS Ta3€Thl, MyOJINKYIOTCS Cail-
Thl. PecniyOnvika mojjiep>kuBaeT MeXIyHapOIHbIC CBSI3U CO MHOTHMHU
CTpaHaMHU MHpa, MOJIOJIEXKb B By3aX aKTHBHO H3y4aeT MHOCTPAHHBIE
sI3bIKH. [10TpeOHOCTD B MAIIIMHHOM TIEPEBOJIE JJIS TATAPCKOTO SI3bIKA HE
BBI3BIBACT COMHCHHM, M TIO MEPE POCTA KAUECTBA 00JIACTh MPUMCHCHHS
nepeBoja OyIeT pacTy.

NHannmatrBa mpoeKTa MO CO3IaHHUI0 CHCTEMBI TaTapCKO-PYCCKOTO
MAIIMHHOTO MEepeBoaa NpuHAIICKUT coTpyauukamM HUN «Ilpuxnan-
Has ceMuOoTHKa» AkagemMuu Hayk PecmyOnukm Tartapcran, mpemio-
JKUBILVM HCIOJIB30BATh JJI 3TOTO TEXHOJIOTMH CTaTUCTUYECKOrO Ma-
HNIMHHOTO TiepeBojia kommnanuu SAHaekc. Heo6xonuMo OTMETUTH, UTO
3a/1aua CO3JaHusl CTaTUCTHYECKOTr0 MAIIMHHOTO MEepeBoAa sl TaTtap-
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CKOTO $I3bIKa SIBIISIETCS CIIOKHOM MO MHOTHUM NpUYuMHaM. Bo-nepBbix,
KOJIMYECTBO BJIEKTPOHHBIX JTOKYMEHTOB, HEOOXOJIMMBIX JJIsl TIOCTpOE-
HUSl MOJIeNIel MepeBoia, Ha TaTapCKOM sI3bIKE TOKa ellle O4YeHb MaJlo.
Bo-BTopeiX, TaTapckuii s3Ik 00namaer Ooraroil Mopdomoruen, u
OTPOMHOE pa3zHoo0pasue ciI0BOGOpPM NMPUBOANT K AehUITUTY TEpEeBO-
JIOB JIJI1 MHOTHX UX HUX. B-TpeThUX, U 3TO SBIAETCA CaMON CEPhE3HOM
poOaeMoi U1l MAaIIMHHOTO TEPEBOA, CHHTAKCHC TaTapCKOTO S3bIKa
OTJIMYAETCSl OT CUHTAKCHCA PYCCKOIO S3bIKA.

Co3ziaHue KOpIyCOB TEKCTOB HAa TaTAPCKOM SI3BIKE SIBIISIETCS BayK-
HEHUIIIeH 3a1adeil MpoeKTa, 0JTHAKO JUTSl 3TOT0 OTpeOyeTcs OueHb MHO-
r0 BPEMEHH, U OKUAATH MOSIBICHUS OOJBIIMX MapaJJIeIbHBIX KOPITY-
coB B Omwkaiiiee Bpemsi He npuxoAuTcs. [losTomy Ha mepBoM 3Tarne
JUTSL CHATHS TIPOOJIEM JIEKCHUECKOH pa3pekeHHOCTH HEOITHO3HAYHOCTH
peleHo ObLI0 3aHAThCS pa3pabOTKON MOP(OIOrHYECKOr0 aHAIN3aTO-
pa TaTapcKoro sA3blka. bosplryo noMoms B 3TOi paboTe HaM oKa3aiu
cotpynuuku Axkanemun Hayk Pecriyonuku Tarapcran. Onu npegocra-
BWJIM JIaHHBIE M NIPOrPaMMBbl, ITO3BOJHUBILNE CYIIECTBEHHO COKPATUTh
BpeMs pa3pabOTKH.

B pesynbrare 3amycka MOp(hOJIOTHUECKOro aHaNIW3aTopa yJaaaoch
CBECTH K MUHHUMYMY KOJINYECTBO HENEPEBEICHHBIX CJIOB U, TAKUM 00-
pa3oM, CyIIECTBEHHO MOBBICUTH O0IIEe KaueCTBO TaTapCKO-PyCCKOTO
nepeBona. Jlo6aBneHne BOZMOKHOCTH JIeNIaTh JaJeKHe TepeCTaHOBKH
TaK>Ke TPUBEJIO K 3aMETHOMY POCTY KauecTBa IepeBoa.

2. Pazpa0oTka 3KCIIEpMMEHTAJIbHONH BEPCUH TATAPCKO-
PYCCKOIr0 CTATHCTHYECKOI'0 NlepeBoia

Pa3paboTka cHCTEMBI CTATHCTUYECKOTO MAITHHHOTO MEPEBOAA JUIS
TaTapCKOTO S3bIKA BKIIFOYAET B C€0s CIIeIyFOIINEe KOMIIOHEHTHI:

® cOOp MapayuIeTbHBIX TEKCTOB JIIsl 0230BOM CTATHCTUYECKOW MO-
JIeIIH;

® pa3paboTka MOpP(OJOrHUECKOr0 aHATIN3ATOPA;

® CTaTUCTUYECKHE NEPECTaHOBKHU.

2.1. /lannwie ona 6a30601i eepcuu nepeeooyuKa

Jnis craTrcTHdeckoro MamuHHOro nepesojaa (Brown et al., 1990)
HE00X01uM OOJBIIION KOPITyC MapaienbHbIX TeKCTOB. Kak u s Bcex
OCTQJIBHBIX S3BIKOB (U1 KOTOPHIX B SIHIEKCE ecTh MAIIMHHBINA Tepe-
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BOJI), apaJJICIIbHBIE PYCCKO-TAaTapCKHE JOKYMEHTHI ObLIIH COOpaHbI B
WHTEPHETE 110 TEXHOJIOTHH, TOXO0XKEH Ha MeTO/1, peutoskeHHbIH (Usz-
koreit et al., 2010). OCHOBHBIM HCTOYHHKOM MapalIebHBIX PYCCKO-
TaTapCKUX JOKYMEHTOB CTally CalThl TOCYAApCTBEHHBIX OPraHOB U
CMU Pecny6nuku Tatapctan, a Takxke cait BceMupHoro koHrpecca
TaTap U HECKOJIbKO JINHT BUCTHYECKU-OPUEHTHPOBAHHBIX PECYPCOB (Ha-
npuMep, NHPOPMAITMOHHBIN CaWT O MPOM3HOIICHUH CJIOB Ha pa3jivy-
HBIX s3bIKax forvo.com). K coxkanenuto, 00beMbl TaTapCKUX TEKCTOB
B CETH HECOIOCTAaBUMBI C 00bEMaMH TEKCTOB I KPYIHBIX €BpOIIEH-
CKHX SI3BIKOB, T0O3TOMY HadaJIbHOE Ka4eCTBO 0a30BOT0 CTaTUCTUYECKO-
TO MepeBo/ia MOTYYUIOCh HU3KHM.

2.2. Mopgonozuueckuit ananuzamop 011 mIOPKCKUX A3bIKOG

Tumonorn4ecku TIOPKCKHE S3bIKK OTHOCSTCS K arTJIFOTHHATHBHBIM
S3BIKaM, TO €CTh a(PUKCHI B 3TUX SI3BIKAX «IIPHKJIEUBAIOTCS» K OCHO-
BE€ B ONPECICHHOM IOPSIKE HE TIepeceKasch. TeopeTHdecKn nenovKa
MPUKIIECHHBIX a)(PUKCOB MOXKET OBITH OECKOHEUHOM, a Ka)K/IbIi IToCIIe-
JYIOUIHIA IPUKJICEHHBIN apPUKC KaKUM-TH00 00pa3oM MOTUPHUIAPYET
CMBICIT TIPE/IIIECTBYIONICH eMy ENOYKH MOpdeM (Ha MPaKTHKE YUCIIO
MIPUKIICEHHBIX a(PUKCOB OOBIYHO HE MPEBBIIIAET 2—3).

Taxast 0cCOOEHHOCTh TIOPKCKUX S3bIKOB J€JaeT MPUBJIEKATEIbHBIM
OINKCaHKUE UX MOP(OJIOTHUHU C IOMOIIBIO PETYJISIPHBIX BhIpakeHUM. Pe-
T'YJISIpHBIE BBIPAXKEHHS, B CBOIO OYepe/lb, MOTYT OBITh peaM30BaHBI
MIPU IOMOIIY KOHEYHBIX aBTOMATOB.

VY c10BO(OPMEI CYIIIECTBYET /IBa IPEACTABICHUS — TOBEPXHOCTHOE
u nekcudeckoe. Jlekcuueckum mnpencraBieHneM adhukca Ha3bIBaeTCS
UACHTUPHUKATOP €ro rPpaMMaTHYECKON POJIH, TIOBEPXHOCTHBIM — KOH-
KpETHas TIOCJIeI0BAaTEILHOCTh OyKB B KOHKPETHOM CIoBO(opMe.

Jlekcuyeckoe mpezcTaBieHne appurca 0OBIYHO KOIUPYETCS He-
KOTOPBIM MYJIETUCUMBOJIOM, HanipuMmep, MyisTucuMBoi CaseGen ciry-
KHUT I 0003HAUCHHS MPUTSHKATEIBHOTO Tanexa. [loBepXHOCTHOE
npenacraBieHne agpurca MOKeT UMETh HECKOJIBKO (GopM, BEIOOP KOTO-
PBIX OCYILIECTBIISETCA 110 IPAaBUJIaM CUHIaPMOHHM3Ma B 3aBUCUMOCTH OT
coceiHux Mopdem. Hanpumep, 1i1st npuTskaTeabHOro najexka gopma
addurKkca B TypeIKOM sI3bIKE MOXKET OBITb: nun, un, niin, tin, nin, in, nin
M . B Tarapckom s3bike TOT ke adUKC mpeactaBieH GopMamu:
HbIH WA HEH.
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Takum 00pa3oM, peryIsipHbIMU BBIPAKCHUSIMU MOXKET OBITh OIH-
CaHO KaK JICKCHUYECKOE, TaK M MOBEPXHOCTHOE IMpe/CcTaBieHue. B ka-
YEeCTBE CHMBOJIOB PEryJIIPHOTO BBIPAKEHUS BBICTYNAIOT a(PUKCHl U
OCHOBBI cJIOB. JlomycTHMble KOMOMHAIIMM OCHOBBI M a(PUKCOB 3a1a-
IOTCS TpaBUJIaMH MOP(OTAKTUKY.

PerynsipHble BbIpaeHHS MOXXHO B3aWMHO-OJIHO3HAYHO OIMCATh
KOHEYHBIMU aBTOMaTaMu. KOHEUYHBIN aBTOMAT MPUHUMAET MOCIEI0-
BaTEIbHOCTH BXOJHBIX CHMBOJIOB (HampuMep, OCHOBA U JEKCHUECKOEe
npencrtasieHue ap@uKCoB) M BBHIAAECT MOCIEIOBATEIBLHOCTh BBIXO-
HBIX CHMBOJIOB (OCHOBAa IUTIOC MTOBEPXHOCTHBIC TNPEACTaBICHUS ad-
(UKCOB).

Ecim OB mepen HaMU CTOsJIa TOJBKO 3ajada CHUHTE3a MOBEpX-
HOCTHBIX ()OPM U3 JICKCHYECKOTO IMPEICTaBICHHS, HaM ObUIO OBI J10-
CTaTOYHO MPOTPAMMBI, peaju3yollell KOHeYHbIH aBTOMAaT, 1 Habopa
JAHHBIX O MOP(OTAKTUKE U CHHIAPMOHM3ME KOHKPETHOI'O TIOPKCKO-
IO fA3BIKA.

Ho nepen Hamu ctout 1 oOpaTHas 3aja4a: 1Mo MoBEPXHOCTHOU (op-
Me HOJIY4HTh JIEKCUYeCKyI0. J[JIsl 3TOro Hcmoib3yercs AByHarpaBieH-
HBIN KOHEUHBIN aBTOMAT, Ha3bIBAEMBIN TaK)Ke TPAHCIbIOCEPOM. 31eCh
HaMm He TpeOyeTcs mucaTh MpaBHia OOPAaTHOTO MPeoOpa3oBaHHS W3
MOBEPXHOCTHON (HOPMBI B JIEKCHUECKYT0. |11 3TOr0 TpaHcIplocep uc-
MOJIB3YET TpaBmiIa MPSIMOTO PeoOpa30BaHMs U UHBEPTUPYET UX, Me-
HsIsl HAITPaBIICHUE PaOOTHI.

CyIecTByIOT pa3iuyHble (HOpMaNM3Mbl MPEICTABICHUS TaHHBIX
1S TpaHcaprocepoB. Hambomee moaxonsmum okaszaics (GopMannim
TpaHcaplocepa Xerox (xfst interface) n ero cBOOOJHO pacHpocTpaHse-
MBbIN BapuaHT Foma.

s pa3paboTKM TaTapCcKOro aHajlu3aTopa ObUIM HCIHOJIb30BAHBI
CJIOBapHbIE YHUTPaMMbI, cOOpaHHBIE MO BEO-IOKYMEHTaM, CTAaThbH C
ormucanusiMu Mopdonormii (Oflazer, 1994; CynetimanoB u ap., 1998,
2003) u Ttpancaptocep B ¢opmanuzme PC-KIMMO (I'mnbmysiu,
2009).

OTtnmane pazpabaThIBaeMOT0 TpaHCABIOCEPA OT KIACCUIECKOTO CO-
CTOUT B TOM, YTO, BO-TIEPBHIX, OH pa30HpaeT cI0BOPOPMEI, OIIHOOTHO
HaNMCaHHBIE C HApYyIICHHEM CHHTapMOHU3Ma, C HEMPAaBHJIBHBIM HC-
MOJIb30BAHNEM KaNMTAIH3alUHU WU JUAKPUTHKH, @ BO-BTOPBIX, yMEET
pa3duparh HEM3BECTHBIC cI0Ba. Takke ObUT yBETMUEH 00bEM UCIIOINb-
3yeMOr0 B TPAHC/BIOCEPE CIIOBAPSL.
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2.3. CHamue mopghoniocuueckoii He0OHO3HAUHOCIU

3amaya cHATUS MOPQOJIOTHUYECKOH HEOJAHO3HAYHOCTU (OuzamoOu-
2yayust) COCTOUT B BIOOpE MPABUIILHOTO MOP(OIOTHIECKOTO pazdopa
Ka)X/I0T0 CJIOBA B MPEUIOKEHUH C YUETOM ero KoHTekcra. Pa36opsl re-
HepupyeT Mopdonoruueckuil aHanuzarop (cM. pasnen 2.2). B Tarap-
CKOM SI3bIKE IPUMEPHO TPETh CIIOB HEOHO3HAYHBI K HIMEIOT HECKOIIBKO
pa3bopoB. Hanpumep, u1st ciioBa mypsl, B 3aBUCUMOCTH OT KOHTEKCTA,
BO3MOJKHEBI CJIETYIOITHE Pa300PHI:

® Typ+Noun+3POSS Sing (mecmo, epems, momenm <oeti-
cmeus™);

e Typel+Ad] (npamoil, npsmo).

W3 mpuBe1EHHOTO IpUMEpa BUIHO, YTO bl MOKET OBITh KaK YacThIO
JIEMMBI, TaK ¥ a)(PUKCOM MOCECCUBHOCTH.

Mopdonoruueckuit pazdoop ¢ Au3amMOuUryanyen — moJae3HbIH mar B
aHanm3e Jr00ro sA3bika. B yacTHOCTH, /Ul CTaTUCTUYECKOTO MAIllMH-
HOTO TepeBojia AU3aMOUryalus Mo3BoJseT OAHO3HAUYHO BBIOpATh, Ka-
KO€ M3 3HAUEHUI CIIOBA HAJ0 NEPEBOIUTH (B MIPUMEPE BBILIE — MeCHO
WIH NPAMOLL).

PaccmoTpum moppoGHee MOCTpOCHHE MOJENIH JW3aMOHTyaIuH.
[Tycts mMeeTcst oOy4Jaronuii KopIryc, B KOTOPOM IMPEICTAaBICHBI 3Ta-
JIOHHBIE MOP(OJIOTHYECKHE Pa300Pbl KaKI0TO CIOBA B MPEIIOKEHHH.
J1J1s1 TaKOTO KOPITyCa MOYKHO IIOCTPOUTH JIBE HE3aBUCUMBIE N-TpaMMHEIE
SI3BIKOBBIE MOJEIH: TI0 JIEMMaM [; ¥ 110 MOP(OIOTUUECKIM IPU3HAKaM
(meeam) t;. Torna BEpOATHOCTH pa300pa HEKOTOPOTO MPEITI0KCSHHUS 110
MIOCTPOCHHOM Mojienu OyZeM OolleHHBaTh 1o Gopmyde (1).

PI:::E:.HH.I:I;FI‘} =P!|:::.l"l.l:|;| 'Pg ':E:,...._. [;"::I (l)

rae [, ...[; — MoCIea0BaTCIbHOCTh JEMM B MPECIIOKCHHM,
£y -ty — IOCIIEIOBATENHHOCTH IIETIOYEK TETOB B TPEIJIOKCHHM.

B kauecTBe F; U F; OyJIeM HCITONB30BaTh N-rpaMMHBIE SA3BIKOBBIC MO-
nemu co Stupid Backoff crnaxxuannem (Brants et al., 2007), B KOTOpbIX
BEPOSITHOCTD TIOCIIEI0BATEILHOCTH (w, ... wy ) 3a1aeTcst o opmylie.

k clW s e, .
Plw,..w) = l_[Pl:u';hr;_.\._: Wiy J = f'iu‘;_.; ;-...14:;_*:;':" 2eh Wiy 0] > 0 2)
i 0.5 - Plw w3 e Wie ), HEZTE

rae clw, ... w,) —9acToTa n-rpaMMsbl (JIEMMBI HIIH [IETIOYKH TETOB COOT-
BETCTBEHHO) B 00YJaIOIIEeM KOpITyCe.
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Bri6op Hawmmyumiero pazdopa HpeayioKeHHsS COCTOUT U3 CICIYFO-
[IMX JTAIoB:

® [OJyYeHHE BCEX BO3MOXKHBIX pa300pOB Uil KaXKJOro CIIOBa B
IPEUI0KEHNY;

e qocTtpoeHue rpada-pemeTky Uil MONyYeHHBIX pa30opoB OT-
JIeTbHBIX CJIOB,;

® BEIOODP HAMJIYUIIIEro MyTH B Tpade-pemeTke.

PaccMoTpuM naHHBINA TIPOIECC HA IpUMepe pazdopa CIeAYIOMETro
MIPEUIOKEHHS HA TATAPCKOM SI3BIKE:

Xazep Mackay0a sixuubl KOHCYTbMAHMAAP.

(B Mockse cetiuac xopouiue KOHCYTbIMaHMbL.)

OnycTHB MPOLIECC MOyYSHHSI BO3MOKHBIX pa300poB ISl KaXKI0TO
CJIOBa, NpUBEAEM rpad-peléTKy A npeiokenus (cM. puc. 1).

Mackaypa AXLWbI KOHCynbTaHTNap

saxwbl+Adj

|
|
|
|
|
| KkoHcynbTaHT+Noun+PLU
|

O xa3ep+Adverb, H\ +Prop+CASE_LOC W\ .+Punc O
| R > - » 7( ——>

N~ . . -

KOHCyI'IbTaHT+NOUn

I I
I I
: +ToVerb+Verb+FUT_UNDEF :
I I

|
|
|
|
|
|
Mackay+Noun |
|
| R
| axibl+Adv
|
|
|

Pucynok 1. I'pad-pemérka st pa300poB HCXOXHOTO MPETIOKCHUS;
CIUIONTHOW JIMHKEH BBIJIeNIeH HanboJiee BEPOSITHBIN pa30op.

[IpencraBneHHbIi rpad sBISETCS B3BEIICHHBIM, ITPU TOM BEC KakK-
noro pedpa ornpenenseTcst Ho MOAETH Au3aMOuryanuu (cM. Gpopmyiry
(2)). Kaxxaprit myTh B Tpade COOTBETCTBYET OJTHOMY U3 pa300poB MmpeI-
noxenus. [lonck Hanbosee BEpOATHOTO pa3dopa OCYIIECTBISIETCS IPH
oMoy anroputma Burepou (Viterbi, 1967).

OnucanHas B JaHHOM pasJielie MOAETh au3amMOuryarnuu Tpedyer
HAJIMYHS Pa3MEUCHHOTO OOydYalomero Kopiryca, KOrja KaxIOu Cio-
BO(OpME B MPEUIOKEHUH COOTBETCTBYET MHCTBEHHBIN pa3oop. Jlis
TaTApPCKOTO S3bIKa TAKOTO KOPITyca HE OKa3ajoCh, M3-332 YEro ObLIO
NPEAI0KEHO TIOCTPOUTh MOJIENb 0€3 YUHUTes.

B ciyuae, xorma mpemiokeHue UMeeT ¥ BO3MOXKHBIX pa300poB,
Pa3yMHBIM SIBIISICTCS TPETOJIOKESHUE O PAaBHOM BEPOSATHOCTU KaXK10TO
n3 HuX. {715 KaXKI0T0 U3 3TUX pa300pOB MBI IOPOXKAAEM /A-TPaMMBI (TI0
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JeMMaM U Teram), yMHoOasi 4acToTel Ha 1/p. [lomy4yuBmmecs npo0-
HbIE YaCTOTHI MO’KHO HAMPSIMYIO HCIIONB30BaTh B hopmye (2).

2.4. Mopgponozuueckuii punvmp

[To pesynbraram paboOTHI TpaHCABIOCEPA U CHITHS MOpPQOIorHye-
CKOM HEOJHO3HAYHOCTU OBbUIO IOJYYEHO MPEACTaBIECHUE CJIOB BUAA
«ocHoBatmopdonornyeckas nHpopmanus». OaHako, 4ToOb Mopdo-
norust 3¢ dekTruBHO paboTana Ha dTare BhIPAaBHUBAHUS, HEOOXOIUMO
0Tpe3aTh LENOYKH TITOB OT OCHOBBL. B manHOi paboTe ObLIN HCIIONb-
30BaHbl «0a30BbIE) MpaBUIIa OTPE3aHMs IIETIOUEK TATOB: CJIOBO pasJe-
JSieTCs Ha JIBE YaCTH — OCHOBY U IETOYKY TATOB (0e3 pasaencHus 1e-
MOYKHU TATOB HA 4acTh). TakuM 0Opa3oM, [ETIOYKH TATOB CTall CaMo-
CTOSITENTHBIMU TOKEHAMH Ha HTaIle TIOCIIOBHOTO BBIpaBHUBaHU. TorH,
MIPUTTMCAHHBIC 3HAKaM MPETIHHAHUS, OBUTN YIaJICHBI.

Tak, mpeanoxenue, MpeACTaBICHHOE HA PUC. 1, IO pe3yibTaram
paboThl GUIBTPa TPUHUMAET BUJL:

Xozep$ $Adverb Mackay$ $Noun+Prop+CASE LOC sxwer$ $Adj
koncynomanm$ $Noun+PLU.

2.5. Cmamucmuueckue nepecmanogku

[ToCKOJIBKY TOPSIOK CIOB B UCXOJHOM U IEPEBEJCHHOM MpPEIsIo-
KEHUAX 3a4acTyl0 CHIBHO OTIM4aeTcsi (OCOOCHHO JUIS JalleKuX s3bl-
KOB), MOHOTOHHOTO aJTOpUTMa IEPeBO/a, PacCMAaTPHUBAIOLIETO CIIO-
Ba 110 OYEpeH CJIeBa HANpPaBO, OKA3BIBAETCS HEIOCTAaTOUHO. B TO ke
BpeMs, MEPEeBOJUTH CIIOBA B IPOM3BOJIBHOM TIOPSIKE TOXKE HEIb34,
MOCKOJIBKY 3TO, BO-TIEPBBIX, MCKAKAET CMBICT U B IIEJIOM HETaTUBHO
CKa3bIBAETCs HA KAYECTBE MEPEBOIA, U BO-BTOPHIX, CHIIBHO YBEITMUNBA-
€T BBIYMCIIUTEILHYIO CIIOKHOCTD 33/1a49M. B TakuX cirydasx IpUXOInT-
Csl MICTIOJNIb30BaTh T.H. MOJICINIb TIEPECTAaHOBOK, KOTOpasi OrpaHHYUBACT
MHO>KECTBO JJOITYCTHMBIX IEPECTAHOBOK CJIOB M BBOJUT IITpPa(BbI 32 UX
UCIIOJIb30BaHHE.

PaccmoTtpum ofHy 13 HauboJee MPOCTHIX M ITMPOKO MCIIOIB3YEMBIX
MojieTiel mepecTaHoBOK — MuHEeHHY0 (Al-Onaizan et al. 2006). Illtpad
3a MIepecTaHOBKY CJIOB B 3TOM MOJIENIH MPOIOPIHOHANICH BETMYHHE T.H.
distortion’a — KOIM4ECTBA UCXOHBIX CJIOB, TPOITYIEHHBIX MPH Hepe-
BOJIe ouepenHoro (pparmenta npemnoxenus. Oomwmii mrpad 3a nepe-
CTaHOBKH JUTS JAHHOTO BapHaHTa MEPEeBO/Ia B TAKOH MOJICH PABEH:
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Die.f) = —%;d; (3)

IA€ € — ACXOMHOE NPEIIOKEHUE, f — €ro IMEPEBON, a d; ONPEAEIACTCS
Kak abs(MHIEKC IMocIeaHero cioBa (i-1)-ro nepeBeeHHOTO (pparmMeHTa
+ 1 — MHAEKC NepBOTro cJI0Ba i-ro ()parMeHTa).

BaxHbIM napameTpoM Mopesel, UCIONb3YyoMuX distortion, SBIs-
eTcs T.H. distortion limit, TO eCTh MAKCUMAaILHOE JIOMYCTUMOE 3HAYCHHE
distortion nist nepeBoaa. Huskue 3HaueHUs 3TOTO MapaMmerpa ycKopsi-
10T paboTy MEepeBOAYMKA, HO HE JIOMYCKAIOT JAJIEKHUX IEePEeCTaHOBOK,
CJIMIIKOM BBICOKHE K€ — HA00OPOT, CHIBHO 3aMEIISIOT U MOTYT TIpH-
BOJUTH K YXYIUIEHUIO KA4eCTBA.

3. DKkcnepuMeHTbI
3.1. /lannule 014 IKCnepumMeHmos

Jis mpoBeneHusI SKCIIEPUMEHTOB OBLT HCIIONIB30BaH KOPITYC Ta-
paJUIeTHHBIX BEO-TO0KYMEHTOB, COICPIKAIINN HECKOJIBKO COTEH THICSY
napajieNbHBIX MPEI0KECHUN.

Jlist olileHKH KadecTBa MEPeBOa UCTIOIB30BANICS TECTOBBIM HAbOD,
cocTaBieHHbIN 13 400 mpeanokeHnii HOBOCTHOM TEMATHKHU Ha PyCCKOM
A3bIKE, IEPEBEICHHBIX Ha TaTapcKuil s3Ik crienuanuctamu AH PT.

3.2. Mempuku

J1J1s1 oLIeHKH KauecTBa MAIIMHHOTO TIepeBOIa TPAIUIIMOHHO HCIIOITb-
syercsa merpuka BLEU (Bilingual Evaluation Understudy), onenusaro-
mas OJIM30CTh MPEIOKEHUS, TIEPEBEICHHOTO CHCTEMON MAaIIMHHOTO
nepeBoJia K mepeBoay dKcnepra-nepeBoaunka (Papineni et al., 2001).
Mertpuka omnpenenser MporeHT N-rpaMM, COBIIABIIMX B MAITHHHOM H
3TAJIOHHOM NEPEBOJAX MPEI0OKECHHSI.

ITomumo ocHoBHOM MeTpuku BLEU mipu olieHKe KauecTBa IepeBo-
na oneanBaics mocioBHeli OOV (Out Of Vocabulary) — nporient He
HepeBeIEHHBIX CUCTEMON MAIIMHHOIO NepeBoja cioB. B obiem ciy-
yae yeM MeHblie OOV, TeM Bblllle KaueCTBO MAIIMHHOTO NEPEBO/IA.

3.3. Pe3yivmamol IKCnepuUMeHmos

YroOBl MOCMOTPETH, KAaK BIMSIOT OMMCAHHBIC BBHIINIE METOJABI Ha
Ka4ecTBO TAaTapCKO-PYCCKOTO MEepeBoa, OBUIO MPOBEACHO HECKOIBKO
sKcnepuMeHTOB. CITMCOK SKCIIEPUMEHTOB ITPUBEICH HIKE:
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o BASE — 6a30Bas cTaTUCTHYECKAsT MOJIENE;
e MORPH - x 6a30Boii cTaTucTHUECKON MO J00ABIEH MOP-
(dhonornyeckuit GUIBTP, ONMMCAHHBIN B pazfene 2.4;
e MORPH-D — k 0a30BOil CTaTUCTHYECKOM MOIEIM H00OaBIE€H
MOP(OJIOTHYECKUI (PUIBTP, TOJIEPAHTHBIN K AMAKPUTHUKE, OTIMCAHHBIH
B paznene 2.4;
e REORD — k mopdonornueckoit mogern (MORPH-D) noGasie-
HbI CTAaTUCTUYECKHE MIEPECTAaHOBKH, ONMCaHHbIE B pazaene 2.5. B skc-
nepuMeHTe 3HaueHue distortion limit 6pu10 paBHO16.
Pesynbrarhl skciepumMeHTOB nipecTaBieHsl B Tabmuie 1.

Tabauya 1
Pe3ynbTaThl 3KCIepPHMEHTOB
BASE MORPH MORPH-D REORD
BLEU 9.35 8.5 8.86 10.41
oorv 15.3 7.7 7.7 6.5
Tabnuya 2
IIpuMepsl NepeBOI0B Pa3HbIX BepCHil CHCTEMBI
Source | Reference BASE MORPH | MORPH-D REORD
Hodtop Terpanp | Terpans Kuura Knura Kuura
Tan UBa Tan bes bes bes
Cabbin Msuio MebutbHbIM | CaObIH Msbina Mbuta
Anvarag | S6mons | AGmonn S6nonu | SA6moHM sSI6monmn
Kab6pmmnbik | 3akycka | KaOweivuibik | XoTs Ka6bivubik | KaGbiMiTbIk
Byren Ipuxonu | Ceroans Cerognst | Ceronus Ceronus
My3eiira CETrOJIHA B | IPUXO/I1 B My3ed |B My3ei [pUILLENT B
KT My3eit OPUIUTA | TPUILTH My3ei
bananap cy | letn Hetu Bonwr | [lern Hetsim Jetu moryT
KOeHa KyIHaroTcs | KoeHa KynaTbCs | MOKHO KynaTbCst
MOKHO KyTIaThCsI

C nobGasnennemM Mopdomorudeckoro ¢uibprpa 3Hadenne BLEU
ynaino Ha 0.5, oIHAako B JiBa pa3a yMEHBLIWICS MPOLCHT HelepeBe-
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neHHbix cnoB (OOV), a 3HaYuT mepeBoj cTaj 0osee OCMBICICHHBIM.
Hanpumep, 6a3oBbiii craructuyeckuii nepesox (BASE) nHe cnpaBui-
csi ¢ mepeBonoM mpemioxeHus “bananap cy xoena” (cMm. Tabmuiry
2), a mpu nobaenenun Mmopdornorudeckoro ¢unsrpa (MORPH), xoTts
MEPEBOJI MOJTyYaeTCs HE OYEHb INIaJIKUM, Mbl Y)K€ MOXKEM JI0Ta/laThCs
0 CMBICJIE UCXOHOTO MpeiokeHus. [Ipu ucnonbp30BaHNM TPaHCIbIO-
cepa, ToiepantHoro Kk nuakputuke (MORPH-D), cioBo caGbiH cTano
MEPEBOIUTHCS MPABIIILHBIM 3HaYEHNEM (B OTIIMYHE OT KCIIEPHUMEHTA
¢ 00b1uHBIM TpaHcasiocepom (MORPH)).

3ametHbiit mpupoct o BLEU MbI momyunnm, mo0aBUB MOJIENb
nepectanoBok (REORD). IlepeBox Takke ctanm Oojiee TIagKuM U 9d-
TaeMBIM.

4. 3akiaouyenue

B nmannO#1 paboTe MBI MOJESIMINACH ONBITOM CO3JaHHS TEPBOH U3
M3BECTHBIX HaM CHUCTEM CTATUCTHUYECKOIO MAIIMHHOTO MEepPeBOAa IS
TaTapCcKoOro si3bIka. M3-3a kpaiiHe Masioro o0beMa JOCTYNHBIX I 00Y-
YeHUsI MOJIeJIeH JaHHBIX U, IaKe B OOJIbIIEH CTETIeH!, N3-3a JJMHTBUCTH-
YECKOM CII0KHOCTHU TaTapCKOTO A3bIKA IPOEKT IOIYYHJIICS CIOKHBIM H,
IO CPAaBHEHUIO CO MHOTHUMU JIPYTMMHU SI3bIKAMH, BECbMA TPYJOEMKHM.
CoOpaHHBIN IO OOBIYHOW CXEME CTATUCTHUYECKHH TaTapcKO-PyCCKHMA
[IEPEBOJ OKAa3aJICs 0KMIAEMO HENPUTOAHBIM JUISI MCIOJb30BAHUS B
cuiry OOJIBIIOTO KOJMYECTBA HEMepeBOAMMBIX cioB. IlepeBon, momy-
YUBIIUICA TOCJIE MOJKIIOUEHHS MOP(OIOTHYECKOTO aHaIM3aTopa,
OCTaJICsl MO-MIPEKHEMY OUYEHb JAJIEKUM OT XKEJIaeMOTro, HO YK€ YuTae-
MBIM, T.€. paHE€e HETIEPEBOIMMBIE CJIOBA CTAJIM [IEPEBOJUTHCS, UTO AAJIO
BO3MOYKHOCTh IIOHUMATh CMBICIT MTPEITI0KEHHH.

PaboThl o ymy4lIeHHIO TaTaPCKO-PYCCKOTO CTATUCTHYECKOTO Ma-
LIIMHHOTO TepeBO/ia TUTAHUPYETCS MPOJIOIDKUTE. MBI TakkKe HaJeeMcs
Ha POCT KauecTBa IepeBo/ia 3a C4eT 0OpaTHON CBSA3H, BO3HUKAIOIIEH 10
Mepe YBEIMUYEHU KOJIMYECTBA IT0JIB30BATENEHN TaTapCKOro MEpeBoa.

BaaropapHoctn

ABTOpHI BRIpaKaloT TiryOokyro OmaromapHocTs 1. CyneiimaHOBY,
P.A.Tunemymmuay u npyrum cotpyaaukam HUW «lIpuknagHas ceMHOTHKAY
Axanemun Hayk Pecny6nuku TaTapcTaH 3a MHMLIIMATUBY U TEXHUYECKYIO MOJ-

JICPKKY.
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This paper presents the current state of development a shallow-
transfer rule-based machine translation (MT) system from English to
Kazakh. The main syntactic and morphological differences between the
two languages are presented: Kazakh language shows clear ordering of
morphemes and they have complex phonological changes, which depend
on neighboring morphemes and such interactions are called sonorization,
vowel harmony, etc., whereas English is morphologically not too complex
as Kazakh language; syntactically, between English and Kazakh, there
are many differences, for instance, in order of members of sentence:
subject—object—verb order (compare with subject—verb—object in English),
using prepositions in English, whereas in Kazakh it is transformed into
postpositions, lack of definite articles (extensively used in English).

In this paper is showed how the machine translation system was
designed to tackle these challenges. Machine translation system is build
on Apertium free/open-source machine translation platform and there is
shown the structure of this system and how it works. For English-Kazakh
language pair there were developed linguistic data such like monolingual
(Kazakh, English), bilingual dictionaries (English-Kazakh), lexical-
selection, constraint grammar and structural transfer rules. We described
structures and building features of each dictionary and rule. For instance,
to create Kazakh morphology (monolingual dictionary) is used the
Helsinki Finite State Toolkit, which implements finite-state morphological
transducer, which could perform agglutination of Turkic languages, and,
for English, monolingual dictionary is built with paradigms and lemmas
from each form of word. We show example of translations, an evaluation
of system coverage and translation quality and outline and future work.

1. Introduction

English language is a West Germanic language and Kazakh belong
to group of Turkic languages. Therefore, the Kazakh, as most Turkic
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languages, has a very rich morphology and shows agglutination, where-
as English has a very simple morphology.

Furthermore, there are more differences between the syntax of
Turkic languages and English: head-final syntax with modifiers and
specifiers always preceding the modified/specified (normally follow-
ing in English), overt case marking allowing for a rather free ordering
of arguments (versus a more fixed order in English), verbal-noun-
centered structures where English uses modal verbs (must, have to,
want to) or verbal-noun or verbal-adjective-centered constructions
where English has subordinate clauses using finite verbs with rela-
tives or subordinating conjunctions (the book which I read, the place
where I saw him, before he came), lack of a parallel of the English
verb have, as used for possession, etc. For an account (in Russian)
of syntax differences between English and Kazakh (Pecherskikh and
Amangeldina, 2012).

This paper describes work in progress of development of machine
translation system for English-to-Kazakh, which developed by using
Apertium free/open-source machine translation platform (Forcada et
al., 2011, http://www.apertium.org).

2. The Apertium platform

Apertium is a free/open-source rule-based machine translation (MT)
platform that was built in 2005 by the Universitat d’ Alacant. At first, it
was initially aimed to translate texts between closely related languages,
then it was extended to deal with unrelated languages. This platform
has next components: machine translation engine, developer’s tools,
and linguistic data for an increasing number of language pairs and they
are licensed under the free/open-source GNU General Public License
(GPL, versions 2 and 3).

SL
text

deformatter

morph.
analyser

lexical structural morph. post-
selection transfer generator generator

Fig. 1. The pipeline architecture of the Apertium system
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e De-formatter. Separates the text to be translated from the for-
matting tags. Formatting tags are encapsulated in brackets so they are
treated as “superblanks” that are placed between words in such a way
that the remaining modules see them as regular blanks.

e Morphological analyser. For each surface form (SF) the mor-
phological analyser generates one or more lexical forms (LF), which
consist of: lemma (dictionary or citation form), lexical category (or
part-of-speech), and inflection information.

e Part-of-speech (POS) tagger. This module chooses one of the
LFs of an ambiguous SF.

e Lexical transfer. It reads each source-language LF and delivers
the corresponding target-language LFs. This module uses a bilingual
dictionary. Multiword lexical units can be translated as a single LF.

e Lexical selection. It uses rules to select one of the target-lan-
guage LFs, as described in (Tyers et. al., 2012).

e Structural transfer. This module uses pattern matching to
identify sequences of LFs (phrases or segments), which need syn-
tactical processing. It uses files with rules, which specify syntactic
transformations such as word reorderings, lexical changes such as
changes in prepositions, and agreement between target language lexi-
cal forms.

e Morphological generator. It transforms the sequence of target-
language LFs, produced by the structural transfer, to a corresponding
sequence of target-language SFs.

e Post-generator. Performs some minor orthographical operations
in the target language.

e Reformatter. It places format tags back into the text so that its
format is preserved.

3. Linguistic data

Apertium uses text-based (mainly XML-based) formats for linguis-
tic data, which include bilingual and monolingual dictionaries, struc-
tural transfer and lexical selection rules.
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1.1. Dictionaries

Dictionaries are used in lexical processing: monolingual dictionar-
ies for morphological analysis of English and generation of Kazakh and
bilingual dictionaries for English—Kazakh lexical transfer.

Morphological dictionaries are used to define the correspondences
between LFs and SFs; they contain a definition of the source-language
alphabet and grammatical categories and attributes (such as noun, verb,
plural, locative, etc.), a list of all lexical units, and inflection paradigms
for all lexical categories; paradigms describe regularities in the corre-
spondences between parts of SFs and LFs.

The English dictionary comes from existing data in Apertium, such
as the English—Spanish language pair.

The Kazakh dictionary (Salimzyanov et al., 2013) is turned into a
finite-state morphological transducer, using the Helsinki Finite State
Toolkit (Linden et. al., 2011). The dictionary is based on two-level
rules, and uses the lexc formalism for defining lexicons through word
classes and subclasses, and the twol formalism for morphophonological
rules such as vowel harmony, desonorization, nasalization, etc. An ex-
ample of morphophonological rule: depending on the preceding vowels
and consonants, the plural suffix -LAr' for noun could become -tap,
-Tep, -Jap, -Jep, -aap, -Jiep: Kitan+rap, MeKTemn+rtep, etc.

The Englis—Kazakh bilingual dictionary provides correspondences
between English LFs and Kazakh LFs. Ambiguity is allowed: one of
the LFs will be chosen by lexical-selection rules depending on context
(see below). This dictionary currently contains 13,135 stems (Sundeto-
va and Karibaeva, 2013).

1.2. Rules

1.1.1. Disambiguation rules

The problem of part-of-speech (PoS) ambiguity is solved using
the Constraint Grammar (CG) (Karlsson, 1995) formalism: CG rules
choose one of the LFs obtained for each SF.

"'Uppercase Latin letters are used for archiphonemes (actually archigraphemes)
that are realised as phonemes (actually graphemes) after morphophonological rules
have been applied.
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1.1.2. Lexical selection rules

Lexical-selection rules choose one of the alternative target-language
LFs corresponding to one source-language LF, as described by (Tyers
et. al., 2012). Alternative translations are defined in bilingual diction-
ary by multiple entries for each source-language LF. For example, the
adjective beautiful could be translated as cymy, if the following noun is
a person: beautiful girl > cyy KbI3; or as omemi or kepkewm, if the fol-
lowing noun means place: beautiful mountains—=>oaemi taysap. Table 1
shows examples of lexical-selection rules:

Table 1
Example lexical-selection rules
SLwordw | TL word Context Example

residence Mexken default (I'live in) residence

(MeH) MeKeH/Ie eMip CYpeMiH
Pesunennus |(w_of (I see the) residence of president
president (MeH) NPE3HACHTTIH Pe3H ICHLMSCHIH

KOpeMiH

boot Barenke default I bought boots

MeH GoTeHKeIep/Ii CaThII aJIbIM

Kyxcanremm |(w_of car |(He opened a) boot of the car

(Ox) MaIMHAHBIH KYKCAJFBIIIBIH
aIlTHI

anything Bip nopce  |default I see anything

Memn 6ip HOpCE KOpeMiH

Em mopce  |not [verb] |(I do) not do anything

(Men) enr Hopce icTeMeiiMiH

1.1.3. Transfer rules

For English—Kazakh transfer is performed in three stages (Sundeto-
va et. al., 2013):

e A first round of transformations (“chunker”) detects source lan-
guage (SL) LF patterns and generates the corresponding sequences of
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target language (TL) LFs grouped in chunks representing simple con-
stituents such as noun phrases, prepositional phrases, etc.

e The second round (“interchunk™) reads patterns of chunks and
produces a new sequence of chunks. This is the module where one can
attempt to perform some longer-range reordering operations, agree-
ment between chunks, case selection, etc.

e The third round (“postchunk”) transfers chunk-level tags to the
lexical forms they contain and whose lexical-form-level tags are linked
(through a referencing systems) to chunk-level tags (for instance, case
determined for a noun phrase is transferred to the main noun), and re-
moves all grouping information to generate the desired sequence of TL
LFs.

The structural transfer module in Apertium processes the stream of
source-language lexical form — target-language lexical form pairs (SL
LF-TL LF pairs) and transforms it into a sequence of TL LFs after a
series of structural transfer operations specified in a set of rules: reor-
dering, elimination or insertion of TL LFs, agreement, etc.

This section describes the current structural transfer in apertium-
eng-kaz, except work from (Sundetova et. al., 2013). English—Kazakh
chunker rules, interchunk rules and an additional clean-up stage will be
described in the following 3 sections.

1.1.3.1. Chunker

In the first round of structural transfer, rules segment sentences into
chunks, such as short noun phrases, adjective phrases, verb phrases and
adpositional phrases (that is, prepositional phrases in English and post-
positional phrases in Kazakh). Chunking rules, of which there are cur-
rently 168, identify 8 kinds of chunks and translate them into equiva-
lent Kazakh chunks, leaving some adaptations to be performed in later
stages of structural transfer (for instance, the morphological case of
noun phrases).

e Noun phrases (NP): general noun phrases consist of noun plus ad-
jective, numeral or prepositions. Unusual types of noun phrases consist
of gerunds (-ing ending): I like playing — Men oiinay+ouvi(accusative
case) aorcakcwt kopemin(l playing-ACC like). As can be seen from exam-
ple, gerunds could get case as simple noun phrase, also its possessive
could be determined in next stages.
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e Prepositional phrases (PP): English prepositional phrases are
translated into Kazakh as postpositional phrases, there are three pos-
sible outcomes with different cases: genitive -N/x', in which will case
the phrase will be marked GenP; locative -{D}{A},* ablative -{D}{A}n,
etc.; using postpositional constructs based on positional nouns such as
acm (‘under’), ycm (‘on’), etc.

e Verb phrases (VP): Translation of English verb phrases into
Kazakh is not always straightforward. For instance, tenses expressing
continued activity, such as the English present continuous or past con-
tinuous (I am playing, I was playing), have to be detected and mapped
onto sets of two lexical units (Mew oiinan scamvipmoin, Men otinan
omuipowvim). Special types of verb phrases like pseudo verbs: like, hate,
enjoy, etc. are used to detect pseudo verb + gerund construction: / enjoy
dancing —Men buneyai ynamamuoin, where pseudo verb get number and
person, not the second verb as in present continuous sentences; auxil-
iary question verb: do/did?, be/was/were?, etc. are detected to generate
in interchunk stage question words ma/me/6a/6e and determine which
tense it is(see Table 2):

Table 2
Examples of translating questions
English tense Example Chunker analyse of verb phrase
Present Simple Do you play? VP_q<VPQ><aorist>{ }
Perfect Have you been? | VP_ghave<VPQ><past>

e Adjectival phrases (AdjP): In Kazakh noun phrases, adjectives
come before nouns and do not show any agreement with nouns. Ad-
jectives can also appear in separate adjective phrases. Two kinds of
adjective phrases are distinguished: AdjP (for isolated adjectives and
comparative adjectives) and SupP (superlative adjectives).

!'In the genitive ending -{N}{I}#, the archiphoneme {N} may be realised as T, x,
or H and the archiphoneme {I} may be realised as i or b1 depending on the previous
phonological context.

2{D} canbe {0} or {m}, and {A} can be {e} or {a}, depending on the phonological
context.
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1.1.3.2. Interchunk processing

The second round of structural transfer is currently performed by
a proof-of-concept set of 140 rules, representative of following opera-
tions:

e [nter-chunk agreement between subject noun phrase and verb
phrase in their person and number.

e Assigning case to noun phrases (which are generated without
case by the chunker): for instance, accusative case for objects (/ bought
the table — Men ycmenodi camvin andwim), genitive case for obligatory
constructs (I must see — meniy kopyim Kepek), dative case for the verb
to need (I need a doctor —Mazan dapizcep kepex), locative case for pos-
session (I have a book — Menoe ximan 6ap), etc.

e Reordering: placing of object before verb ( I[1] bought[2] the
table[3] — Mewn[1] ycmendi[3] camwvin anapm[2]), placing of prepo-
sitional pharses before the verb (They[1] played[2] on top of the tree
[3] — Onap[1] acawmuiy ycminoe[3] otinadet [2]), etc.

e Adding question particle ma/me/6a/6e at the end of a question,
if the question mark chunk “?” is detected (Did<VP_ques> you<NP>
watch<VP> last film<NP> 7<Q_m>— Ci3<NP> conzvl ¢huromoi<NP>
kepoiyiz<VP> be<ques> 7<Q_m>).

e For sentences like “I am a student” and “He is from Kazakhstan”
replacing auxiliary verbs (am/was/werelis) at the end and assigning
number and person to the complement NP (student — student<p 1><sg>)
and complement PP (Kazakhstan<p3><sg>).

e Place possessive for long noun + noun + noun structures
(The university of city of Kazakhstan — Kazaxcman xanacvinviy
YHUBepcumemi).

e Changing verb tense to conditional (<cond>), if it comes after
“it”: If I come<aor>-><cond>, I will go — Eeep men rencem, men
bapamulH.

The set of rules has to be extended, as many combinations of the
above phenomena are still not covered.

1.1.3.3. Postchunk

English—Kazakh postchunk rules straightforwardly transfer chunk-
level tags to the head word (for instance, if the noun phrase is in loca-
tive, the locative case is transferred to the head noun).
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1.1.3.4. Postchunk and cleanup

An additional phase was added to English—Kazakh transfer to be able
to remove or give default values to tags which cannot be determined
during the chunker and interchunk steps. For instance, if a noun phrase
was not determined to be acting as an object and therefore the head noun
did not get accusative case, such a noun would be received with a <CD>
(“case to be determined”) tag, which after the cleanup would be set to
the default value (nominative). Other operations carried out at this stage
ensure the agreement between noun or adjective and the copula verb
“e” (Men mopirep+e<pl person singular> = MeHn nopirepmin), or de-
ciding the actual form of the question particle according to the preceding
word (Ci3 kenaini3 + me? = Ci3 kenaini3 + 6¢?).

4. Evaluation and results

The current system can translate simple sentences and questions.
The English-Kazakh bilingual dictionary contains 13,135 entries.
There are 168 “chunker” rules and 140 interchunk rules. Evaluation
was performed on revision 60571 in the Apertium Subversion
repository. Lexical coverage is calculated over EuroParl!, SETimes?,
NewsCommentary?®, Wikipedia®.

Table 3 presents the size of each corpus and the vocabulary cover-

age of the system for that corpus.
Table 3

Vocabulary coverage of the English--Kazakh system over four
available corpora

Corpus Tokens Coverage (%)
SETimes 5.1 mil. 97.90%
NewsCommentary 6.5 mil. 96.27%
EuroParl 54.5 mil. 97.95%
Wikipedia 1.8 bil. 84.67%

U http://www.statmt.org/europarl/v7/es-en.tgz

2 http://nlp.ffzg. hr/data/corpora/setimes/setimes. en-tr.xt.tgz

3 http.://www.statmt.org/wmtl 3/training-parallel-nc-v8.tgz

4 http://dumps.wikimedia.org/enwiki/20140402/enwiki-20140402-pages-
articles.xml.bz2
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As can be seen from Table 3, the coverage of dictionaries is good,
with an average score of 94%. Our system outperforms the other avail-
able RBMT system, but falls short of the state-of-the-art performance
represented by Google Translate. However, unlike the state of the art,
which uses corpora which are unavailable to the general public, our
system and the linguistic resources used in it are free and open/source
and are open to improvement.

The output of the system was evaluated with BLEU (Papineni et.
al., 2002) and the word error rate metric (Levenshtein, 1966). We chose
a short text in English, and by postediting output of English-Kazakh
system, a parallel text was built. The output of each of the machine
translation systems was postedited independently to avoid biasing in
favour of one particular system (see Table 4).

Table 4
Metric results for the three systems compared
System BLEU WER
apertium-eng-kaz 44.23% 42.88%
Google 62% 25.92%
Sanasoft! 21% 74.52%

MT systems have some mistakes in translations, which have been
shown with * (see Table 5). The Google MT system gets a higher BLEU
score, but in translation of selected phrases, it makes common mistakes
such as not assigning the right possessive and case. The Sanasoft sys-
tem has more errors as regards the translation of words, and many out-
of-vocabulary words.

Table 5
Qualitative evaluation
Structure English System Translation
Noun My difficult | Apertium |MeHiH KUBIH XaTTBIFYTapbiM
phrases exercises Sanasoft |MeHiH KUBIH )KaTTBIKTBIPBIIT *KaTbIP
Google MeHiH KUBIH *KaTTBIFyIap

! http.//www.sanasoft.kz/c/ru/node/47 (in Russian) http://'www.sanasoft.kz/c/kk/

node/53 (in Kazakh,).
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Structure English System Translation

Conan | Apertium |*Joitnae Konan
Doyle

Sanasoft |*Conan *Doyle

Google Konan Jloiin

Prepositional | Under three | Apertium |y yiken aramTsig acThiHAA
phrases big trees

Sanasoft |*Three ynken *aramrap acTeiHIa

Google YII YJIKEH *aFamrap/sl acThIHIA

Ad_] ective The most Apertium eH QZ[eMi
phrases beautiful

Sanasoft |*Kemmimik ogemi

Google eH d7eMi

Modal verbs | I must pay |Apertium |Menin Teneyim kepex

Sanasoft |Men *must *pay

Google *MeH *Teineyi THic

It mustbe |Apertium |Bys JIxeitme *6omasst
James

*Oran J[xeitmc *must *00bIn

Sanasoft *KaTHID

Google Jxeiimc Gomybl THIC

Question | Isitright? |Apertium |*Eken *mypbicTbiH on?

Sanasoft |byi *Ty3yi?

Google By aypeic ma?

5. Conclusions

We have presented the design of a free/open-source rule-based MT
system from English to Kazakh. The current English—Kazakh machine
translation system already successfully translates noun-phrases, verb-
phrases, prepositional-phrases, and adjectival-phrases, and contains a
good vocabulary for testing purposes.

We plan to continue developing the English—Kazakh pair, aiming at
extending the coverage to 98% of the reference corpora. Additionally,
we will improve the quality of translation by adding more rules, such
like constraint grammar rules, structural transfer and lexical-selection
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rules. The future plan is to use the created data with other free/open-
source MT systems involving Turkic languages or in systems having
Kazakh as target language to make transfer systems between the Turkic
or other language pairs. Related work is currently ongoing with Rus-
sian—Kazakh and Kazakh—English (Sundetova et. al., 2014).

Our system is available as free/open-source software and the whole
system may be downloaded from SourceForge.!
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OF THE KAZAKH LANGUAGE
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In this paper we investigate the question of the completeness of the
endings in a source language in automaton models of morphological
analysis of an agglutinative languages, in particular, the Kazakh language.
A complete system of the endings of the Kazakh language is created. A
comparative analysis with previously built the endings system of Kazakh
by Bektayev is made. Completeness of endings of analyzed languages
ensures that all the words of the input text will be correctly analyzed at the
morphological level.

1. BBenenue

Bonpoc Mopdonormueckoro aHanm3a SBISIOTCS BaKHBIMU B TIPO-
recce 00paboOTKM €CTECTBEHHBIX S3BIKOB. OTPEIeIsIFOIUM MOIX0I0M
MOP(OJIOTHYECKOTO aHAIM3a SIBIISIETCS ABYXYpOBHEBass Mopdoorus,
npennoxeHHas (Koskenniemi, 1983), peanusyemas uepe3 MCIOIB30-
BaHUE KOHEYHBIX NpeoOpazoBaresneit. CrucreMbl MOP(OIOTHIECKOTO
aHaJM3a sA3bIKOB, OCHOBAHHBIE Ha JIByXypPOBHEBOM Mopdoioruu, uc-
MOJIB3YIOT ammapar TEOpUU aBTOMATOB, @ UMEHHO, anmapaT TEOpUU U
METOJIOJIOTUM KOHEYHBIX TpeobOpazoBateneil (finite state transducers-
FST). NUmetorcs nyOnukanuu B 00JacTH UCTIOIB30BAHUS TEXHOIOTHH
nByxypoBHeBoi Mopdonoruu u FST i arrimoTHHATUBHBIX S3bIKOB
(Oflazer, 1994; Washington et al., 2014; Kairakbay and Zaurbekov,
2013; Kessikbayeva and Cicekli, 2014). B pa6ote (TykeeB u jp., 2013)
aBTOPHI Hcnionb3oBayM kKinace FST, a uMeHHO, TaOIMYHbIE MHOTO3HAY-
HBIE 0TOOPAKEHHS IS aHaJI3a MOP(HOIOTUH HH(IIEKTUBHBIX SI3BIKOB,
OTHOCSIIHECS K HeaeTepMuHnpoBaHHbIM FST.

B npumenennu texnonoruu FST m1st WHQIEKTUBHBIX S3BIKOB CY-
IIECTBEHHBIM SIBJISICTCS ONPEICIICHUE MHOKECTBA BO3MOYKHBIX OKOHYA-
HUW CITOB aHAIM3UPYEMBIX SA3bIKOB. B ciyuyae noctpoenus FST B Bune
rpadoBOro MpeACTaBIEHUs, MHOKECTBO BO3MOXKHbBIX OKOHYAHUH CJIOB
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OyIleT MpeCTaBIATHECS MHOKECTBOM BO3MOXKHBIX ITyTeH Ha rpad)oBOi
Mozenu. B cinydae npeacraBneHus B Bujie TAOIUYHBIX MHOTO3HAYHBIX
0TOOpaXKeHH, MHOXKECTBO BO3MOXKHBIX OKOHUAHUH CJIOB OyJeT mpe/-
CTaBISITbCS MHOXKECTBOM CTPOK TaONHWI[BI MHOTO3HAYHBIX OTOOpaxe-
HUll. B 11000M M3 3THX TIpE/CTaBICHNN aHanu3a Mop(hOJIOTHH BechbMa
CYIIECTBEHHBIM SIBJISIETCSI BOIIPOC: SIBIISIETCA MHOKECTBO BO3MOKHBIX
OKOHYAHHI CJIOB aHAIM3UPYEMOTO sI3bIKa MOMHBIM? Ecnu, 1Mo TemM uinu
WHBIM MIPUINHAM, MHOKECTBO BO3MOKHBIX OKOHYaHUH CJIOB aHAIH3HU-
PYEMOTO sI3bIKa OYZIET HEIOHBIM, TO BO3MOXHA CUTYAIUs, YTO TaKOe
CJIOBO OyJeT MpOoaHAIM3WPOBAHO HEMPABUILHO WK HEycremHo. B
CBSI3M C BBIIIECU3JIOKEHHBIM TTPOOJIeMa ONPEICTCHHS TOJTHOTHI MHOMKE-
CTBa BO3MOJKHBIX OKOHUAHUU CJIOB aHATM3UPYEMOTO SI3BIKA SBISICTCS
BECbMa Ba)KHOM.

PaccMoTpuM moMHOTY MHOKECTBA OKOHUYAHUI Ha MOJIENIH aHaIn3a
MOp(]OIOTHH Ka3aXCKOTO sI3bIKa B BUJE CIEIYIONIMX MHOTO3HAYHBIX
O0TOOpaKCHHIA:

Fs: XS — YS (11 UCXOTHOTO S3BIKA),
F:Y, — Z (n14 uenesoro s3pixa),

rae X — OKOHYaHHUs MCXOIHOTO A3bIKa,

Y, — rpaMMaTUYeCKHE XapaKTEPUCTUKHU CIIOBA UCXOIHOTO A3bIKA,

Y, — rpaMMaTHYECKHE XapaKTEPUCTUKHM CIIOBA IIENIEBOTO S3bIKA,

7, — OKOHYaHHUS 1ENEBOTO A3bIKA.

B nanHol cucteme oToOpaXkeHUH JJ1s1 0OecTieueHIs] KOPPEKTHOCTH
npeoOpazoBaHuil JII0OOTO CIIOBA MAaphI S3HIKOB MAIIMHHOTO TEpEBO/Ia
HE00X0IUMO, YTOOBI MHOXKECTBO OKOHYAHUH  II€TIEBOTO W (MJIH) UC-
XOJTHOTO sI3bIKa ObLTO MONHBIM. [loHOTa MHOXECTBa OKOHYAHUN HC-
XOJTHOTO $I3bIKa BEChbMa BAKHBIM SIBIISIETCS JUISI MOP(OIIOTUIECKOTO
aHaJIM3a TPEUIOKSHUH UCXOTHOTO SA3bIKa, TaK KaK SBIISETCS rapaHTH-
el Toro, 4To TH000€ CIOBO OYAET MPOAHATM3UPOBAHO HA TMPEAMET €T
rpaMMaTH4eCcKor (JIEKCHYECKOW) XapaKTEPUCTUKH.

B nanHo# paboTe paccMOTPUM IMOJHOTY CUCTEMBl OKOHYaHHN Ka-
3aXCKOTO SI3bIKA.

Tak Kak MOJHOTa CUCTEMBbl OKOHYAHWI OJHOTO SI3bIKA B Mape Ma-
IIMHHOTO MEPEeBO/Ia OMpPEAeIsieT KOCBEHHO U B IIEJIOM TOJHOTY CHCTe-
MBI TIpeoOpa3zoBaHuil HA MOP(HOIOTUYECKOM YPOBHE C OJHOTO SI3bIKA
Ha JPYTroO# SI3bIK Mapbl, TO ATO SIBJISETCS BAXKHBIM BOIIPOCOM ISl BCEH
CHUCTEMBbI MAIIMHHOTO NIEPEBOJIA.
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2. ITo1HOTA cCHCTEMBI OKOHYAHMIA
Ka3aXCKOI'o A3bIKA

PaccmoTpuM cuctemMy OKOHYaHUN CIIOB Ka3aXCKOTO SI3bIKa JBYX
KJIaCCOB: OKOHYAHUS K MMEHHBIM OCHOBaM (CYyIIECTBUTENIbHBIC, TIPHU-
JlaratejbHble, YUCIUTENbHbIE) U OKOHYaHMsI K IJ1arojibHbIM OCHOBaM
(rmarouibl, IpUYacTHs, 1€ENPUYACTHS, HAKJIOHEHHUS, 3aJI0TH).

2.1. Cucmema OKOHUAHUIL KA3AXCKO20 A3bIKA K UMEHHbBIM O0CHOGAM

CucremMa OKOHYaHUI K MIMEHHBIM OCHOBaM CJIOB Ka3aXCKOT'O SI3bIKa
MMEEeT YeThIPE TUTIA:

— OKOHYaHMsI MHOXKECTBEHHOT0 yncia (0603HaunM uepes K),

— IpUTsDKaTeNbHbIe OKOHYaHus (0003HaunM uepes T),

— najiexxHbie okoHYaHus (0603HaunM uepes C),

— TMYHBIC OKOHYaHUS (0003HaYUM uepe3 J),

— OCHOBY(stem) 0003HauuM yepes S.

PaccMoTpuM BCEBO3MOXKHBIE BAPHAHTHI pa3MEIIEHH TUIIOB OKOH-
YaHWH: U3 OJHOTO TUIIA, U3 ABYX THUIIOB, U3 TPEX TUIOB U U3 YETHIPEX
TUTIOB. YHCIo pasMerieHnii onpeaenseTcs GopMyIoun:

A k=nl/(nk)!.

Torga, xonmu4ecTBO pa3MerieHHid OyIeT OMpeneNsiThCs CIeayro-
UM 00pazoM:

) =41/(4-1)1=4,

2=41(4-2)=12,
A= 41/(4-3)1=24,

4= 41/(4-4)1=24.

Bcero Bo3MoxHBIX pazMenieHuit 64.

PaccmoTpum kakue U3 HUX CEMaHTUYECKHU JOITYCTHUMBI.

Pasmewenus no ognomy tumy okonuanus (K, T, C, J) sBistorcs
BCE CEMAHTHUYECKU JOIMTYCTUMBIMH TI0 OTIPEICTICHUIO.

Pa3merenus 1o JBa THITAa OKOHYaHH MOTYT OBITh CJICYIOIIHE:

KT, TC, CJ, JK

KC, TJ,CT,JT

KJ, TK, CK, JC.

AHanM3 CEeMaHTHUKH Pa3MEIICHUH IBYX TUIIOB OKOHYAHHUH MOKAa3bl-
BAaET, YTO BBIJIEJIEHHBIC )KUPHBIM IIPUPTOM pa3MeIeHHS SIBISIOTCS J10-
nyctumbivu (KT, TC, CJ, KC, TJ, KJ), a octanbHble pazMenieHus
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OTHOCHUM K HegomycTuMbIiM. Hanmpumep, TK — nocie nputsbkaTenbHBIX
OKOHYAHWM OKOHYaHUS MHOKECTBEHHOTO YHCJIa HE HMCHOJb3YIOTCH,
CK — nocne majeXHbIX OKOHYaHWI HE MPHUHSATO CTaBUTh OKOHYAHUE
MHOXECTBEHHOT0 uncia, JC — mociie TMYHBIX OKOHYaHUM HE MPUHATO
CTaBUTH MajiexHble okoHyaHus, CT — mocye nafie’kHbIX OKOHYaHUHN He
CTaBATCS MPUTKATENbHbIE OKOHYaHuA, JT — mocne JTUYHBIX OKOHYa-
HUW HE CTaBSTCS MPUTKATEIbHbIE OKOHYaHMS. OTHECeM K HEIOIy-
ctuMbIM U JK- mmocie TMYHBIX OKOHYaHU OKOHYaHUS MHOKECTBEHHO-
ro YHCIIa, TaK KaK 3TOT THIT Pa3MENIEHUS TTOKPHIBACTCS OKOHYAHHUSIMU
MHOECTBEHHOT'O YUCJIA TNYHBIX OKOHYAHHH.

Boob6muie, tumbr okoHdannii T w1 J SBISIOTCS OKOHYAHUSIMH OTIpE-
JIEJICHUSI 3aBUCUMOCTH CyOBEKTOB, 0OBEKTOB, AelcTBUA. B cioBax c
UMEHHbBIMU ocHoBaMmM Juisi TJ nBoifHOE ompeaeneHue 3aBUCUMOCTH
BO3MOXHO JUIsl CIIy4aeB pasziIuueHus cyOcTaHIMil (CyOBbeKTOB, 00BEK-
TOB, ACUCTBUN): ana-y-mviH (Ana-y OMHOCUMCS K OpPY2oMY CYOBeKmy,
a TUYHOe OKOHYAHUE —MbIH ONpedeisiem 3a8UCUMOCTb K 2080PAULEMY).
B cnyuae TJ aBoiiHoe omnpeneieHre 3aBUCUMOCTH K OJTHOM | TOH Cy0-
CTaHIIMU 3aMpeniaeTcs, HapUMep: ana-m-mblH HE TOBOPSIT.

Heo6xonumo otMeTuTh, yto T okoHdanuii CJ nmeer orpanuye-
HUS 10 TaekaM UTiK (pOJUTENbHBIA — genitive) 1 Tabbic (BUHUTEIb-
HBIN — accusative).

Nrtak, KOTUYECTBO MOMYCTUMBIX (MIPaBUIBHBIX) pa3MEIICHUN W3
JIBYX THUIIOB OKOHYaHUH OyAeT paBHO 6.

Pa3menienuss OKOHYaHHUN U3 TPEX THUIIOB OYIYT CIACAYIOIIHE:

KTC, KTJ, TCJ, TCK, CJK, CJT, JKT, JKC

KCJ, KCT, TIK, TJC, CTK, CTJ, JTK, JTC

KIT, KJC, TKC, TKJ, CKT, CKJ, JCK, JCT.

Ornpenenenrie TOMyCTUMBIX Pa3MEUIEHUN OKOHYAHHUM U3 TpeX TH-
OB CZEJIaeM I10 TPaBUITY:

eciu 8 pasmewjeHuy U3 mpex munog eCmv HeOOnyCmumble pasme-
wieHust uz 08yX Munog, mo Mo pasmelujerHue — HeOONYCmuMOo.

Toraa, NOMyCTUMBIX pa3MEIICHU OKOHYAHWUH U3 TPEX THIIOB OY-
net 4 (KTC, KTJ, TCJ, KCJ BblaeneHo KupHbIM).

Pa3mernenus OKOHYAHWN W3 YETHIPEX THUIIOB OYIyT CIICTyIONTHE:

KTJC, TKIJC, CKT]J, JKTC

KTCJ, TKCJ, CKIJT, JKCT

KIJITC, TIKC, CTKJ, JTKC

KICT, TICK, CTIJK, JTCK
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KCT]J, TCIK, CIKT, JCKT

KCIJT, TCKJ, CJTK, JCTK

OmpeneneHne JOMYyCTUMBIX pa3MELICHUM OKOHYaHUN U3 YEeThIPEeX
THUTIOB CJIEIaeM IO MPaBUITY:

ecnu 8 pazmeujeHuy U3 yemolpex munos ecmes HedonyCmumble pas-
MewjeHus u3 08yX munos, mo 3mo pasmeujerue — HeOonyCmuMo.

Torma, AOMYCTUMBIX Pa3MEIICHUNA OKOHYAHUN W3 YETHIPEX TUIIOB
oyzaer 1 (KTCJ BbineneHo KUPHBIM).

Htoro, momycTuMbIX pa3MemieHU W3 OJHOro Tuma — 4, U3 ABYX
THIIOB — 6, U3 TPEX TUIMOB — 4, U3 YETHIPEX TUIOB — 1.

Utak, cymmMapHOE YUCIIO THUTIOB JOMYCTHUMBIX Pa3MEIIeHUH B CIO-
BaX C UMEHHBIMU OCHOBaMH — 15.

Hwxe B Tabnuie 1. mpeacraBieHsl 15 TUMOB OKOHYAHUH CIIOB Ka-
3aXCKOro 53blKa C MMEHHBIMH OCHOBaMH C IpUMEpaMHU M COOTBETCT-
BYIOIIEH TpaMMaTHYECKON CTPYKTYpPOIl 3TUX THUIIOB B PYCCKOM SI3BIKE C
npumepamu. [Ipu onrcaHny COOTBETCTBYIOIIEH paMMaTUYECKON CTPYK-
TYpbl Ha PYCCKOM si3bIke Mcnonb3yrorcsi tern Penn Treebank (http:/
www.clips.ua.ac.be) u urroc PPRN — nputsbkaTenbHble MECTOUMEHUS,
PPRNPL — npurskaTenbHble MECTOMMEHNS MHOKECTBEHHOTO YHCIIA.

Tabnuya 1

THNBI OKOHYAHHIA CJIOB Ka32aXCKOI0 A3bIKA ¢ HMEHHBIMHM OCHOBAMH
¢ IpMMepaMH U COOTBETCTBYIOLIEil rPaAMMaTH4YeCKOH CTPYKTYpoii
3THUX THIIOB B PYCCKOM fI3bIKe

Tunel okoHYaHUI
AnexBaTHas
Ka3aXCKOIro ITpumeps! Ha ITpumepst
rpaMMaTHdecKas
sI3bIKa B CJIOBAX Ka3aXCKOM Ha PyCCKOM
CTPYKTypa Ha
C IMEHHBIMU SI3BIKE SI3BIKE
PYCCKOM SI3BIKE
OCHOBaMH
S-K TITE-JIIEP N+PL Ter-u
S-T TOTE —M PPRN N MOS TETA
S-J TOTE —MiH PRN-N S-tera
S-C TaTE —Te INN K tere
S-K-T ToTe-NIep-iM PPRN N+PL MOM TE€TU
S-K-J TOTE-Jep-Mi3 PRN - N+PL Mpi-Tetn
S-K-C Tore-nep-re IN N+PL K rersam
S-T-J Tote-m-ci3 PRN - PPRN N Bri-mos TeTst
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S-T-C Torte-M-Te IN PPRN N K moeii TeTe
S-J-K Tote-ciH-mep PRN-N Brer-tetn
S-C-J Tore-neH-cig PRNIN N BeI — oT TeTn
S-K-T-J Tore-nep-im- PRN — PPRNPL Be1 — Mon
ciamep N+PL TETH
S-K-T-C rT:Te'“ep'lM' IN PPRNPLN+PL | K mMomM TeTsim
S-K-C-J LoteIepre | pRNIN N+PL ST & TeTAM
S-T-C-] TgTe-H-HeH- PRN — IN PPRN N MEI- OT TBOEH
613 TETH
S-K-T-C-] TQTG.-JIep-lH— PRN — IN PPRNPL | MgI-x TBOUM
re-mi3 N+PL TETAM

2.2. Cucmema OKOHYAHUI KA3AXCKO20 A3bIKA
K 2/1a201bHbIM OCHOBAM

CucreMa OKOHYaHMM Ka3aXCKOI'O f3bIKa K IJIarOJbHBIM OCHOBaM
BKJIFOYAET CJAEAYIOLUE BUIBL:

— CHCTE€Ma OKOHYaHMH IJIaroJioB;

— CHCTeéMa OKOHYaHWM NPUYaCTUH;

— CHCTEeMa OKOHYAaHUH eeTpuYacTuil;

— CUCT€Ma OKOHYaHUI HaKJIOHEHHWH;

— CUCTEMAa OKOHYAHUIA 3aJI0TOB.

CucreMa OKOHYaHHUM K TJ1arojbHBIM OCHOBaM (TJIAroJibl) BKIIIOYA-
0T CJIEIYIOIINE TUIIBI:

— BpeMmeHa (8 BpemMeH),

— o (3 Buga),

— OTpHULIAHHE.

Torna, KOJIM4eCTBO BO3MOXKHBIX TUIIOB OKOHYaHUH IJ1arosioB OyeT

-25.

CucremMa OKOHYaHHUH K TJIarojbHBIM OCHOBAM MPHYACTHS BKIIIOYA-
IOT CIIEAYIOIINE TUIIBL:

— OKOHuYaHus puyactus (0603HauuM R),

— OKOHYaHHsI MHOYKECTBEHHOTO uncia (06o3naunM K),

— okoHuaHus nputspkarensHbie (1),

— najiexxHbpie okoHyaHus (0603HaunM C)

— JTUYHBIC OKOHYaHMS (0003HAYMM J).
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Toraa, BO3MOKHBIE BapUaHThI TUIIOB OKOHYAHUN (THUTT OKOHYAHUHN
MIPUYACTHS JIJIs1 BCEX BAPUAHTOB OJIMHAKOB) OyayT:

— C OJIHUM TUIIOM OKOHYaHH:

RK, RT, RC, RJ;

— C IBYMs THUIIaMU OKOHYAHHIA:

RKT, RTC, RCJ, RIK

RKC, RTJ, RCT, RJT

RKJ, RT7K, RCK, RJC;

— C TpeMsl TUIIaMHU OKOHYAHUIL:

RKTC, RTCJ, RCJK, RIKT

RKTJ, RTCK, RCIJT, RIKC

RKCJ, RTJK, RCTK, RJITK

RKCT, RTIC, RCTJ, RITC

RKIJT, RTKC, RCKT, RICK

RKIJC, RTKJ, RCKJ, RICT;

— C YeTbIpeMs TUIIaMH OKOHYaHUH:

RKTJC, RTKIJC, RCKTJ, RIKTC

RKTCJ, RTKCJ, RCKIJT, RIKCT

RKIJTC, RTJKC, RCTKJ, RJITKC

RKIJCT, RTJCK, RCTIJK, RJITCK

RKCTJ, RTCIK, RCJKT, RICKT

RKCIJT, RTCKJ, RCJTK, RJCTK.

PaccmoTpum cemaHTHUYECKYIO AOMYyCTUMOCTb BapUaHTOB OKOH-
YaHHM.

Bce BapuaHThl OKOHUaHUN TPUYACTUN IO OTHOMY TUITY OKOHYaHU N
SBIISIIOTCS CEMAHTHUECKU JIOMTYCTHMBIMHU.

AHanu3 CeMaHTHKHU pa3MeEIleHUH IBYX TUIIOB OKOHYaHWH MpHUYa-
CTHUH MOKa3bIBAET, YTO BbIJICJIEHHBIE KUPHBIM HIPU(PTOM pa3MeIeHHs
SBJISIIOTCS IOMYCTUMBIMH, @ OCTaJbHbIE pa3MEIEeHUs] OTHOCUM K He-
JOMYCTUMBIM. JlomycTHMbIE BapUaHThl OKOHYAHUM MPUYACTUN TaKue
ke, KaKk B CHCTeME OKOHYaHUH C UMEHHBIMH OCHOBaMH, HO U3 HUX JUIS
NPUYIACTUM SABISIIOTCA HEAOMyCcTUMBIM BapuaHT RTJ, Tak kak nmocneno-
BaTEJIbHOCTh «OKOHYAHHUE MPUYACTHUS-IPUTSKATEIbHBIE OKOHUYAHUS
JUIL IPUYAcTUH BO BCEX CIIydasX O3HAYaeT MEepCOHO(HUIMPOBAHHOE
JICMCTBUE C TJIArOJILHOM OCHOBOM. A TIepCOHO(PHIIMPOBAHHOE ACHCTBHUE
HE MOXET BTOPOH pa3 MepcOHOMUIIMPOBATHCS JIMYHBIM OKOHYAHHEM.
Hampumep, 6ap-ean-vim(moti npuxod, my coming), 0OIHAKO HEIb35 CKa-
3aTh Oap-2an-vlM-CulH(Mbl — MO NpUxo0), TaK Kak AelcTBue (bap-ean-
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blM) HEe TIepcoHO(UIIUpYeTCS, T.€. JEHCTBIE HE MOXKET MPEACTABUTHCS
CyOBEKTOM.

Amnanornuno, okoHyaHuss RTCJ u RKTCJ He umerot orpaHndeHuit
10 JBYM TUIIaM OKOHYaHUH, T.€. BO3MOKHBIE [Tapbl OKOHYaHUN BHYTPU
9TUX TUIIOB OKOHYAHUH SBJISAIOCS NOMYCTUMBIMH, HO OHU HapyLIaroT
IpeablayIIee MPaBUiIo «JISHCTBUE HE MOXKET IPEICTaBUTHCS CyOb-
extom». Hampumep, ans RTCJ: 6ap-ean-vim-2a-mein, rne «oap-2am-
bIM-2a» (K MOeMy npuxoody — to my coming) — CKIIOHEHHE IEHCTBHS, YTO
He MokeT mpezactaButhest cyobekrom. st RKTCI: 6ap-ean-oap-viy-
Hau-613, TIE «bap-ean-0ap-viy-Hau»(om meoux npuxooos — from yours
coming) — CKIIOHEHUE JACUCTBH, YTO HE MOXKET TPEACTAaBUTHCS CyOb-
eKTaMHU.

Takum 00pazoMm, KOJIMYECTBO TUIIOB OKOHUYAHUH MPHUUYACTHHA CO-
crasisier — 11.

Paccmotpum Tunbl okoHYaHMH AeenpudacTuid. OHU MpencTaBis-
IOTCSl OKOHYAHHUSIMU MEPEXOAHOro OyIyIIero BpeMEHH, 32 KOTOPBIMU
cienyet nuaHble okoH4anus: PJ, roe P — 6a3oBoe okoHUaHuWE Aeenpu-
yacTusl, J — IuuHble okoHYaHus. {1 JTaHHOTO Kilacca BBIAEIUM TOJIbKO
cnenyronme 0a30Bble OKOHYAHUS: -8ambl, -2eii, -Kaibl, -Keai. Takum
o0pa3oM, cyMTaeM, YTO KOJIMYECTBO THUIIOB OKOHYAHHWH JeenpHhya-
ctus -1.

PaccMoTpuM OKOHYAHMSI HAKJIOHEHUH, 2 UMEHHO, YCIOBHOIO, MO-
BEIIUTENLHOTO, XKeNaTeabHOro. OKOHUAHUS U3BSIBUTEIBHOTO HAKJIOHE-
HUS COBMAJAIOT C OKOHYAHHUSIMH TJIaroJ0B B HACTOSIIEM, MPOLLIOM H
Oymyiem.

Tun okoH4YaHWH CKIOHEHUH aHaJIOTHYeH MpebIayIemMy, T.e. 6a30-
Bbl€ OKOHYAHUs HAKJIOHEHUH, 3a KOTOPBIMH CIEAYIOT JIMUYHbIE OKOHYA-
Hus. Takum oOpa3om, OyZeM cuuTaTh, YTO UIMEIOTCS TPU THIIa OKOHYA-
HUIN HaKJIOHEHUI: YCIOBHOTI'O, IOBEIUTEIBHOTO, KEJIATEIBHOTO.

Tumel OKOHYaHWM 3aJ70rOB, & MMEHHO, BO3BPATHOIO, CTPaAATENb-
HOI'0,COBMECTHOI'O U IPUHYAUTEIBHOTO, TAKXKE ONPEIEIISIOTCA 110 Ipe/bl-
JyIel cxeme: 0a30Bble OKOHYAHHS 3aJI0TOB 32 KOTOPBIMH CIEAYIOT JINY-
Hble OKOHYaHHs1. COOTBETCBEHHO, TUIIOB OKOHYAHHH 3aJI0T0B OyieT — 4.

Htak, o01iee KOJIUIECTBO TUTIOB OKOHYAHHIA CJIOB C TIarOJbHBIMA
ocHoBamu OyneT 48.

Utoro, obmiee KOIMYECTBO OKOHYAHHHA C MMEHHBIMH OCHOBaMHU
IUTI0C 00lIiee KOJIMYeCTBO TUIIOB OKOHYAHHWH CJIOB C INIaroJbHBIMU OC-
HOBaMu OyzieT paBHO 63.
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Crnenytoieit 3aiaueil sBISeTCS MO MOJYyYEHHBIM THIIAM OKOHYa-
HUH ompeaenuTh GOpMbl OKOHUYAHUH M MX KOJIMYECTBO. DTO CHETATh
HECJIO’KHO TaK Kak JUIsl KaXKJI0Tro THUIIA YacTU PeYd UMEIOTCS COOTBET-
CTBYIOLIME MpaBuja. B TaHHOM HampaBlIeHMM aBTOPOM IOCTPOEHBI
KOHEYHbIE MHOXECTBa OKOHYaHMH Ul BCEX OCHOBHBIX 4HacTed pedu
Ka3axcKoro s3bika. Tak, [y yactei peuyr ¢ MIMEHHBIMH OCHOBAaMHU KO-
JIMYECTBO OKOHYAHUN paBHO 862, a KOIMYECTBO OKOHYAHMM yacTen
peYH C IJIarojbHbIMU OCHOBAMHU COCTAaBIISIET: riaroiibl — 432, npuya-
ctus - 1588, neenpuuactus - 48, Haknmonenus — 230, 3amoru - 80. Uto-
ro, 3240 Bcero OKOHYaHHIA.

3. CpaBHMTeJIBHBIH aHAJM3 Pa3paboTAHHOI CHCTEMbI
OKOHYAHMI Ka3aXCKOro si3blka ¢ Mofiesiblo bexkraeBa

Hannas pabora siBnsieTcst pazsurueM Mozaenu bekraeBa (bekraes,
1999) nns npumeHeHus B 00JiacTH MalIMHHOTO TnepeBona. B moge-
nu bekTaeBa ompeneneHO MHOXECTBO OKOHYAHHUN Ka3aXCKOTO SI3bIKa
B KoJInuecTBe 753 okoHYaHMM. bekTaeB B CBOCH MOJEITH MPEIIOKUI
TaKk)Ke ajlrOpUTM HCTOJIb30BaHMs pa3pabOTaHHOW UM CHUCTEMBI OKOH-
YaHWM Ka3aXCKOTO SI3bIKa B CBA3M MX C TPaMMaTHYECKUMH XapaKTepu-
CTMKAaMH JUIs MPaBUJIBHOIO U TOYHOTO IepeBoja (HEMAIMHHOI0) Ha
npyroit si3pik. B Moznenu bekraeBa onpenenensl 15 THIIOB OKOHYaHUH
CJIOB C UMEHHBIMU OcHOBaMu. llpemaraemas MOZeNb Takke HUMEET
15 TMIIOB OKOHYAHUH, OJHAKO OTJIMYAETCA ABYMs THUIIAMU: B MOJEIH
bekraeBa ucnons3yrorcs Thnsl JK u TJK, koTOpele HAMU OTHECEHBI
K OKOHYaHHSMU MHOKECTBEHHOTO YHCJIa JIMYHBIX OKOHYaHWH. B Mo-
nenu bexrtaeBa st CIIOB C TJIAroJIbHBIMH OCHOBaMH HCIIOJB3YHOTCS
TPH TUIIA OKOHYAHUH C MPUYACTHUSIMH, B TO BpeMsI KaK B IIpeAiaraeMoi
Mozenu — 11 Tuna oKOHYaHWH C MPUYACTUSIMU, OAWH TUI JleernpHuya-
CTHSI, TPY TUTIA OKOHYAHUH HAKJIOHEHUH: YCIOBHOTO, TIOBEITUTENHHOTO,
JKEJIaTeTbHOT0, YeThIPE THIa OKOHYAHUH 3aJI0TOB, 8 MYMEHHO, BO3BpAaT-
HOTO, CTPaJaTeIbHOr0, COBMECTHOTO M MpUHYyAUTENbHOro. B obmem
UTOTe, KOJTMYECTBO OKOHYAHU B mpeiaraemon moaenu 3240 npotus
753 oxonuanuii Mmonenu bekraesa.

4. 3ak/I04eHHe M JabHeHIIne padoTbl

B pabote cienana mompITKa MOCTPOCSHHMSI TOTHOW CUCTEMBI OKOHYA-
HUI Ka3aXCKOT'0 S13bIKa, 4TO OyIeT ABIATHCS OCHOBAHHEM IS TIOJIHOTHI
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cHCTeMbl MOP(OJIOrHUECKOIO aHAJIN3a TEKCTOB HA Ka3aXCKOM SI3bIKE.
Tak Kak Ka3axCKHUW A3bIK OTHOCUTCA K arrIFOTUHATUBHOM TpyIIE SA3bI-
KOB, TO BOIIPOC IIOJTHOTBI CUCTEMBI OKOHYAHHUH APYTUX S3BIKOB TaHHOU
IpYyMNIbl MOXKET ObITh MCCIIEOBAaH aHAJIOTHMYHO. JlaHHBIA MOIXOA, IO
MHEHHIO aBTOpPA, MO3BOJIUT MOBBICUTH KayeCTBO MOP(OIOrHUECKOro
aHaJIM3a, COOTBETCTBEHHO, U KaueCTBO MAIIMHHOrO nepesoja. B ka-
YecTBE JalbHEHIINX PaldoT MIAHUPYETCS WCHOJIb30BATh PE3YJbTATHI
JAHHOT'O MCCIIEIOBAaHMS B pa3pabOTKe CHCTEM MAIIMHHOTO MEPEeBOJa,
MIPOBOJUMBIX aBTOPOM M €T0 UCCIEN0BATENBCKON IPYIIITON.

JlaHHBIE ¥McClleOBaHUS MPOBOIATCS B paMKax I'PaHTOBOro (hMHAHCHPOBa-
Hust 0749/T'®4 MunncrepcrBa obpazoBanus U Hayku Pecry6onmku Kazaxcran.
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Kazakh language is an agglutinative language with word structures
formed by productive affixation of derivational and inflectional suffixes
to stems. With automatic extraction of Kazakh common-use words, we
used a special formula to calculate the frequency of Kazakh common-use
words. Experimental results show that the improved calculation formula
has greater ability to rank word position than the traditional method used
to extract Kazakh common-use words.

1. Introduction

Frequency statistic and extraction of word are important tasks in
Kazakh natural language processing research. Morphological analyzers
have been developed for different languages, which includes the
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Porter Stemmer for English (Porter,1980), the PC Kimmo for Finnish
(Karttunen ,1983), Hankamer’s Keci for Turkish(1986), Beesley for
Arabic(1996).In a national language system, vocabulary is the basic
carrier of language information and the most active, vital elements in
the language system (Zhao Xiao-Bing, 2007). Common-use words are
those used most frequently in everyday language and are a relative and
stable open set.

Kazakh Language belongs to the Turkish Language group in the
Altaic language family, and it is an agglutinative language with word
structures formed by adding derivational or inflectional affixes to root
words. The Kazakh nationality are spoken same Kazakh language as
a native language all around the world, but there are three different
writings of Kazakh characters: Cyrillic letter is used as national
language for Kazakh alphabet in Kazakhstan; native speakers in P. R.
China use Arabic letter for Kazakh alphabet, and in Turkey, Latin letter
is widely used. Previous work done on Kazakh language processing
research for Kazakh Arabic letter (Altenbek et al.2009-2010, 2014.).
Other have design and compilation process of Corpus (Makhambetov
et al.2013, Doszhan et al. 2013) and Finite-state morphological
transducers (Washington Washington et al.2014) for Kazakh Cyrillic
letter. According to our knowledge, there is no research on Suffix-
based Part of Speech Tagger for Arabic letter Kazakh. This paper is a
first time to do research work for Arabic Kazakh POS tagger based on
Morphological feature.

In this paper, the research mainly focuses on Kazakh common-use
words based on Morphological feature, which are the most difficult
aspect of Kazakh natural language processing using the statistical
method by Arabic script in P. R. China. we have using three features
of common-use words, that is, filed generality, time generality and
regional generality, which is based on the corpus from mainstream
newspaper media and Kazakh school Textbooks. The Kazakh have arich
vocabulary, and the research of Kazakh common-use word conforms to
the social development. To make statistical analysis of a lot of different
styles of written and spoken materials, and to use computer technology
to study the Kazakh vocabulary in scientific research, it is important to
identify the Kazakh common-use words.
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2. Kazakh common-use word and its characteristics
2.1. Kazakh common-use word

Common-use words are Kazakh people’s daily use, not easy to
change, and relatively stable, it is the core of language. They have a
close relationship to the daily life of the people and carry over between
generations. They include terms for natural phenomenon, livestock,
family name, parts of the human body, seasonal, activities number,
work tools and so on. The Kazakh people have been engaged in live-
stock husbandry, and have had a nomadic life, so the Kazakh common-
use words also contained a large vocabulary about animal husbandry.

The definition of Kazakh common-use words is the following in
our paper: the using word of Kazakh in daily communication, mainly
involving the words which have high frequency usage and high degree
in each field, each local interval and each period.

2.2. Kazakh common-use word’s characteristics

According to the definition of common-use word, we can get the
common-use word’s characteristic of generality, as the following :

1) Field generality: Common-use word has the character of wide-
spread use in all fields and trades;

2) Regional generality: Common-use word has the character of
communicating wide spread with the people of different regions;

3) Time generality: Common-use word has the character of time
stability.

Based on the three characteristics, we use the ‘lexical general us-
age’ indicators to quantize the description of these characteristics. Us-
ing the statistical method to investigate the general level of Kazakh
universal vocabulary, which used by the mass media, in order to realize
the goal of common-use word’s automatic extraction for the Kazakh
mainstream newspaper media based on the corpus.

3. Kazakh Morphology
3.1. Kazakh Morphology

Kazakh Words morphological changes consist by large number
of suffix and a small amount of prefix. Every word has a root, or a
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stem (Milat , 2003). Kazakh word can be divided into stems and suf-
fixes.

E.g. word= prefix+ stem +affixes.

The root is the core of the entire word structure and it conveys its
basic meaning as a single monolithic morpheme.

A stem is anew word generated by adding one or more than one various
affixes to the root, and it expresses the complete meaning of the word.

Affixes are divided into inflectional affixes and derivational affixes
leading to a very large vocabulary size. Inflectional affixes, when add-
ed to a word do just cause grammatical changes, but does not lead to
changes in meaning. Derivational affixes changes the meaning of the
word when added to a root word.

Prefix is affix added before to the root or stem, it has only two and
from loanwords that meaning negative by Kazakh language.

3.2. Kazakh orthography

The Kazakh language is written from right-to-left in the Arabic
script in P.R. China. There are 35 sounds and 33 letters in this alphabet,
including 9 vowels and 24 consonants. There are strict rules governing
the order in which morphemes are combined.One syllable in Kazakh
language is composed of a vowel surrounded by several consonants.
However, one vowel can be a syllable. This means that the number of
vowel equal to the number of syllable.

The basic forms of Kazakh syllables are the following: (1)A (1), (2)
AB( 2!), (3)BA (sb), (4)BAB (L), (5) ABB (=), (6) BABB
(=5). In the case of loanwords of Kazakh language, there are other
forms of Kazakh syllables, which are BBA (<l,bds,.), BBAB (L#=<5),
BBABB (L)), BBBAB (5Us)-s) and so on. In this case, ‘A’
represents a vowel while ‘B’ represents a consonant.

4. Automatic extraction of Kazakh common-use words

Kazakh common-use words have three characteristics: filed gener-
ality, time generality and regional generality, and use these character-
istics corresponding to the field general usage, time general usage and
regional general usage of quantitative indicators to measure the degree
of general vocabulary.



Gulila Altenbek 105

4.1. Quantitative analysis method of field general usage

Field general usage of words is used to measure the general level
in each field of circulation of language, which is the quantitative in-
dex of commonly used words degree. The computation formula not
only should examine the frequency of a word, but also should consider
whether words in different areas, different texts and the distribution
of the fields are uniform. Mainly include two kinds of qualitative and
quantitative investigation ways:

1) Qualitative investigation: obtain all the fields of common words
relying on fields’ intersecting words.

2) Quantitative investigation: calculate the word’s field general us-
age according to frequency and distributed or other situation in each
domain.

Qualitative investigation ways are relatively simple, for the field
distribution of vocabulary is also clear at a glance, and its shortcoming
is ignoring the words frequency—an important indicator to measure the
common degree of words, so this kind of investigation ways only as
the assistant to provide reference. We will use quantitative calculation
ways to analyze the field general usage of words.

4.1.1. The traditional calculation method of Kazakh words’ field us-
age

In order to measure the degree of commonly used words, the tra-
ditional method is used in addition to calculate the use frequency of
words, even integrated considerate the calculation words with different
areas of the text and area. The calculation procedure is as follows:(1)
Calculate word frequency 7, : F, stands for total appearing frequency
in the corpus of word k.

(2) Calculate the usage U, of word k: Use the improved calculating
format of Chang Baoru’s word usage:

n
S = ,Z(N,’; N
i=1 1

Dy =1-Sp (Ngx(n-12) (0<Dg<1)

_Pk+Lk><C1+C2

DI,
P+nxCi+Cy

(Word comparative frequency<0.0001)

DEy, :%le +%Dk (Word comparative frequency>0.0001)
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Calculating formula of words fields usage: Words usage U,=DE,
(or DIy,)* Fy, (take integer). Note: D, stands for the spread coefficient
of word k. DE| stands for the high frequency band of spread coefficient
of word k. DI, stands for the low frequency band of spread coefficient

of word k. N ;{ stands for the relative frequency of word k in the field
of I. Nk stands for the total relative frequency of word k in all fields.
P, stands for distribution number of articles of word k. Cj and C; are
pending constant. P stands for the total articles of corpus. N stands for
classification number field of corpus. Obviously, 1< P <P, 1< Ly <n.
Make nx C; =P, Cj can be sure; Make 0.5< DI <1, C; can be sure, C|
and C, take a positive number.

Because the goal of this paper is to calculate the usage of each
month, so P value is to process the total text of every month. By the
validation of Xinjiang daily of Kazakh edition in 2008, this paper set s
values as C; =P/n, C, =2xP, make C,=1200.

The above formula is considering the word frequency, word text
spread and word field distribution and other integrated circumstance to
obtain quantized index of commonly used features of words---word us-
age, this is consistent with the goal of the words commonly used degree,
so it can be used as the calculation formula of lexical general usage.

The traditional method has the following aspects of defects:

1) Fixed word text distribution and field distribution together, it is
needed to calculate two constants of value C; and ¢, , and their values
have a relationship to the total number of corpus and the domain clas-
sification number, so the formula is more suitable for application in a
closed static corpus. Regarding the corpus which is used in this experi-
ment, the total number of the corpus and domain classification numbers
are always in dynamic status updates, so should not use the formula.

2) Even in the total number of the corpus and the domain classifica-
tion number under certain conditions, the value of c1 can be uniquely
identified, but the value of ¢2 is required for a range of values, so the
value of c2 is not only, it also gives the calculation results bring uncer-
tainty.

3) Even though the field distribution characteristics in this formula
have responses, their performance on the word general extent is rela-
tively weak. But the lexical general usage requires that the field distri-
bution parameters have more influence on measuring general degree of
words.
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4.1.2. The improved calculation method of Kazakh words’ field general
usage

In order to solve the weakness of traditional calculation formula
of filed general usage, improve the calculation method of filed general
usage. The calculation steps of improved filed general usage are as fol-
lows:

1) Compute word frequency of field: £ stands for the total fre-
quency of field classification corpus of word k,

2) Calculate the usage of word K in text: Use A. Juilland’s formula
to calculate the usage of words in text categorization:

n
S = IZ(N,i N
i=1

1
Dy =1-S; /(N x(n—=1)2) (0<Dy <1)

The usage of words UL, = Dy x Iy, (take integer values).

Note: N, stands for the relative frequency of word k in the field
I. Nk stands for the total relative frequency of word k in all fields. N
stands for the total text number of corpus. Dy stands for the coefficient
of dispersion of word k. F stands for the frequency of word k.

3) Calculate the field general usage of word Uj : Use the Distri-
butional Consistency (DC) to calculate the even degree of word in
all areas. Calculation formula is that the Distributional Consistency
DC,=SMR/Mean (0< DC,<1)

The definitions of SMR and Mean are as follows:

n n
SMR = (Z,/FKi /m?  Mean= (ZFk,- /n)
i=1 i=1

The field general usage of words kY% = DC, x UL,.

Note: n stands for the number of field classification, and requires
that the number of field of corpus is equal, FK;stands for the frequency
of word k in the field I. UL, stands for the text usage of words k. DC,,
stands for the even degree of word k in the field classification.
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4.2. Calculation method of time general usage

The time general usage is the quantitative of words in the investiga-
tion time. It needs to observe whether the words in the inspection period
are stable or not, namely the even degree of words in every month.

The procedure of time general usage is as follows:

1) Calculate the monthly frequency of words: F; stands for total
appearing frequency in every month for word k.

2) Calculate the time general usage of word k: Use Distributional
Consistency (DC) to calculate equal degree of words in every month of
the distribution in the investigation, the calculation formula is:

SMR = (Zn:,/FKi /n)2 Mean:(Zn:Fk,./n)
i=1 i=1

The time general usage of word k 7, = SMR/Mean (0<7; <1)

Note: n stands for the number of months in investigation, the re-
quirement of each month’s corpus is equal; FK;stands for the frequency
in the month 1.

4.3. Feature description of region general usage

Region general usage of word is the vocabulary’s use situation in
different regions of the media from the point of view of common time,
that is, during the investigating time, the stability degree of vocabulary
in different regions medial.

Region general usage is similar to the time general usage. They are
also investigating the equality degree in different distribution of the
classification system, which is the stable degree of using except that the
difference is that time general usage is classified by months, but region
general usage is classified by the different parts of the media.

4.4. Calculation method of lexical general usage

As stated above, the description of the ‘lexical general usage Oy’
is considering the field general usage and time stability of words, and
but does not take into account the influence of region general usage to
lexical general usage.

Calculation formula of lexical general usage is:

Lexical general usage Oy = Ty x Uy .

Note: T} stands for the time general usage of the word k. U, stands
for filed general usage of the word k. O; stands for general level of
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word, the higher of the 0, value, the characteristic of common use and
the stability feature of inspected time using performance are better.

5. Extract process of Kazakh common-use words and
Implement of automatic extraction system

5.1. Data of Corpus

In the experiment, we used the data of 2008 year of Xinjiang daily
(Kazakh version) and Kazakh Textbooks from the Xinjiang University
Kazakh corpus. The corpus consists of raw texts and the TXT or XML
format texts. In order to study the vocabulary field general, the original
media corpus classification is needed. This paper will divide the raw
corpus into 5 classes as political, economy, education, life and sports.
The extraction of Kazakh common-use words mainly divides into two
modules: preprocessing module and extraction module.

5.2. System implementation

According to the lexical general usage calculation method of Kazakh
vocabulary, use C# language for system development, and recognize
the Kazakh lexical general usage statistical system. Calculation process
of Kazakh common-use words and system interfaces is as follows:

5 Kazakh words Fled general usage staistic [oleokEs

Statistic Save
U

Kankh Words Frency  Amountoftest UK
[ 13 2 1TL06T6584... 3
sy 13

57 Kazakh words frequency stafisic

e
- + | Kazakh words  Length

Fig.1. Kazakh word frequency Fig.2. Kazakh word field general
statistic system usage statistic system

1) Calculation of fields, each Kazakh text ‘word’ of the word
frequency, figure 1 shows the system interface of Kazakh word
frequency statistic.
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2) Calculate text usage and field general usage in all areas’ words
monthly. Figure 2 shows the system interface of Kazakh word field
general usage statistic.

3) Calculation of annual Kazakh word time general usage and lexi-
cal general usage. Figure 3 shows the system interface of Kazakh word
lexical general usage statistic.

55 Kazakh Lexical general usage statistic ==

[ s [ swean |0 g i |

Kazakhwords Frequency Amountoftet  UIK UK X 0K OKID
) o SA2STMSORA.. 1132377900, 0.97931034482.. 420.520622.. 276
L] 37 3372.19074867...  1310.304535...  0.24324324324... 318.7227248... 173 I
3 I3 1666.95862266... 3939017245, 025 BT 12
2% ] SO0061452247... 26BT00BIT.. 0.A19354B3070... 1127.557020... 566
6 12 1607.06162223... 3904120244 05 1607061622... 68
0 u 3396.50050088... 19346003627, 025 393.6500560... 192
2 130 GBOBA4525575... 5201260254 0.34666660666... 1603.103554... 650
3 12 1666.05862266.. 333.3917245... 025 B 12 . .
s w 100958 399307245 05 waitis.. 12 Fig.3. Kazakh word time
3 2 1666.05802266.. 339.3917245... 025 BTN 12 .
6 b 1607.06162223... 3904120244 024 BLASBOSTB6... 10 general usage and 1echal
3 2 166.95862266... 3939017245, 025 BTN 12 N
7 " G77257466204. 4800841625, 0D486466486... 1776.460314.. 647 general usage statist
1 2 SITSOMSSITTSS 2086305561 0.66120032250... 197414968... 662
34 2 3467.9796885232  1385.990842..  0.54838700677... 760.0594943... 437 System

] 2 7 SUZO2W01. 2050902600, 0.4 1103.997123... 579

el 3 2 1666.05862266.. 3333917245... 025 B 12

@ 356 kA B041.64525086... B530T06020.. 0.05187165775... BI20.704126... 79T

6. Experiment results and analysis

According to the lexical general usage calculation method of Ka-
zakh vocabulary, use C# language for system development, realize the
Kazakh lexical general usage statistical system. In accordance with the
Kazakh common-use words extraction rules, successfully extract Ka-
zakh common-use words.

6.1. The analysis of improved field general
usage calculation method

As mentioned previously, calculation formula of field general us-
age can use the traditional calculation formula of word usage, but we
discussed this formula’s defects, especially the impact of the words’
field distribution on field level of general quantitative calculation is not
obvious, so this study proposed an improved formula.

In order to validate improved calculation formula, we select the
Xinjiang daily of Kazakh edition in January 2008 as the corpus of
test data, separately calculate the field general usage of traditional
formula and improved formula, and make comparing analysis of this
test.
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Compared experimental analysis of frequency:

This paper’s frequency is the unified tag of FKID and UKID, name-
ly the corresponding in the words table according to sort of position
after order of ‘the frequency of words’ and ‘field general usage’.

UKID: FKID > 1, it is shown that the position of the words compare
to the original FKID position is on the backward adjustment, the higher
the value, the greater the adjustment of the word backward, then the
text spread and the stability of the field distribution usage for the word
is not good.

UKID: FKID < 1, it is shown that the position of the words compare
to the original FKID position is on the forward adjustment, the higher
the value, the greater the adjustment of the word forward, then the text
spread and the stability of the field distribution usage for the word is
good.

UKID: FKID = 1, it is shown that the position of this words is same
as the original position of FKID, there is no effect for the range position
of this word. The calculation formula of traditional field usage.

Table 1

The part results of backward words of the traditional calculation
formula of field usage

Kazakh FK| Text
words number

s 494 136 527.895608 | 276 630 2.282609
bl 246 50 129.506097 | 138 268 1.942029
ples 391 100 288.097844 | 231 477 2.064935
) 1986 361 827.966280 | 390 668 1.712821
N 625 174 800.304715 | 311 659 2.118971
454555 240 50 119.456207 | 134 214 1.597015
S 525 149 518.871667 | 285 616 2.161404

UK FKID | UKID | UKID:FKID

Table 1 is the processing experimental results of the traditional
calculation formula of field usage, cutting part of backward words.
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Table 2
The part results of forward words of the traditional calculation formula
of field usage
Kazakh | g | rext number| UK | FKID | UKID |UKID:FKID
words
S5l 368 62 109.049662| 221 173 0.782805
lel 232 25 34.756044 | 129 62 0.480620
Low 199 25 34778509 | 104 64 0.615385
s lslins 335 62 110.70047 | 202 176 0.871287
sl s 99 37 34.293415| 28 24 0.857143
L b 340 87 113.13839 | 205 184 0.897561
aidas 99 25 34.176450 | 28 16 0.571429

Table 2 is the processing experimental results of the traditional cal-
culation formula of field usage, cutting part of the adjustment forward
Kazakh words.

The maximum value of UKID: FKID is 2.282609, the minimum
value is 0.480626, so adjustment range of words’ position for tradition-
al computational formula is not big. Thus the text spread and field dis-
tribution does not bring about too much impact to sort result of words.

Table 3

The part results of backward words of the calculation formula of
improved field general usage

Iij‘gi‘cll‘ nuTrifer FK | FKID UK UKID |UKID:FKID
WS 424 | 4957 1 | 8593169442 | 5 5
I35,L 374 | 3587 | 2 | 855.0248183 | 6 3
14 175 1905 | 9 | 137.4895981 | 322 | 35.77778
e 265 1850 | 11 | 2883072141 | 302 | 27.45455
e 162 1973 | 12 | 457.1887243 | 106 | 8.833333
25 112 1368 | 22 | 142.8154444 | 309 | 14.04545
I35l 87 1036 | 37 | 105.8061292 | 889 | 24.02703
sy 50 887 | 50 |35.98305303 | 807 16.14
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Table 3 is the processing experimental results of the calculation for-
mula of improved field general usage, cutting part of backward words.

Table 4

The part results of forward words of the calculation formula of improved
field general usage

Iij‘gfcll‘sh ng;’{)ter FK| FKID UK UKID |UKID:FKID
Js 386 2032 4 |871.8128425| 1 0.25
Ly 49 113 | 985 |300.4290849 | 142 | 0.144162
o 100 336 | 215 |533.8430249 | 39 | 0.181395
e 124 353 | 299 |762.0626994 | 25 | 0.083612

Siosds 74 237 | 333 |504.7022196 | 79 | 0.237237

5585 99 264 | 349 | 477.628399 | 94 | 0.269341
oo 87 256 | 361 | 520.531814 | 57 | 0.157895
.y 98 234 | 396 |517.3909156 | 67 | 0.169192
N 74 232 | 405 |493.3513744 | 86 | 0.212346
3ljb 74 288 | 425 |517.3553599 | 68 0.16

Table 4 is the processing experimental results of the calculation
formula of improved field general usage, cutting part of the adjustment
forward Kazakh words.

The maximum value of UKID:FKID is 35.77778, the minimum
value is 0.083612, the adjustment range expands, so adjustment
range of words’ position for improved calculation formula is larger.
Thus the impact strength of the text spread and field distribution of
words is equal or not for the adjustment position of word and will
increase.

The experimental results show that the traditional calculation for-
mula does not change the adjustment position of word, therefore, the
text spread and field distribution of words do not bring about too much
impact on sort result of words. However, improved calculation formula
changes the adjustment range of position of word a lot, thus the impact
strength of the text spread and field distribution of words is equal or not
for the adjustment position of word will increase, this is more accord
with our recognition of the common-use words.
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From the experimental results, the extraction method is basically
satisfactory, but the accuracy of lexical general usage still remains at
rising further. In this experiment, the original corpus is divided into 5
categories: political, economy, education, life, sports.

6.2. The analysis of word statistics Based on corpus

Kazakh language has a complex morphological structure, similar to
typical agglutinative languages. Words can be formed by long concat-
enations of morphemes with some order or semantic features.

This study has been completed statistical content: kazakh words
starting with statistics, the kazak of word frequency statistics, the ka-
zakh word length statistics, all the relationship between the length and
frequency of the word. The experimental results illustrate the kazak
inner link between word frequency, and at the same time to verify the
kazakh word frequency comply with Zipf’s law of power law.

Z
=K
i

23 | —
é’ f”»ﬁ-E:ﬂn Hni-l::l_ml M= m jml ”:

[ s T T T N TS O C O VR C . P

A SIS SEA B

Fig.4. Initials letter statistics of Kazakh words

Figure 4 show the letter ! Jaccounts for9.71% of the total vocabulary
ofthe courps, then accounted the 1etterﬂ and j for 9.09% and 8.66%,

the letter 2 is minimum number of words Accounts for only 0.019% of
the total vocabulary only in interjection.
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Fig.5. All letter statistics of Kazakh words
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Figure 5 show the letter | is 28.2149 ten thousand letter, & is

27.8275 ten thousand letter and then < is 14.7267 ten thousand letter.
& is only78,is 104.
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Fig.6. The relationship between the length and word frequency

Table 5

The relationship between the words of length and frequency

length

frequency (%) 1-4 5-8 9-12 13-30

1-2.0054 5-13.4878 | 9-8.9305 | 13-1.6849

Thecorpus'wqrds 2-2.8539 6-13.8508 | 10-5.7958 | 23-0.0355
total statistics is

4.62MB 3-7.5870 7-13.1275 | 11-5.0928 | 26-0.0257
4-8.8262 8-10.9275 | 12-2.8579 | 30-0.0146
total 21.0025 51.3936 22.6770 4.9289
Table 6
Part of most high frequency words from textbooks
Middle school High school
order word frequency order word frequency
1 (=TS 2324 1 =TS 3524
2 A 1949 2 Al 2788
3 R 1724 3 o 2446
4 ) 1628 4 Qb 2329
5 » 1494 5 2 2183
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6 s 1225 6 <3d 1520
7 035 920 7 J 1491
8 <3d 917 8 csdlas 1197
9 addogy 853 9 Loy 1193
10 SO 832 10 < 1183
Table 7
Part of most high frequency stems from textbooks
Middle school High school
order word frequency order word frequency
1 e 3774 1 % 5181
2 <sd 2878 2 <sd 4381
3 Ty 2674 3 Ty 4325
4 3 1953 4 A 2830
5 o0 1918 5 o) 2674
6 < 1669 6 < 2386
7 S 1376 7 55 2054
8 s 1371 8 S50 1752
9 sdo 1217 9 sJ 1702
10 D) 1166 10 D) 1605
12000 T
= —
o e —

Z1

Fig.7. The relationship between the word of length and frequency for
Textbooks
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Fig.8. The relationship between the stem of length and frequency

for Textbooks
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Fig.9. The relationship between the affix of length and frequency
for Textbooks

The relationship between the length and frequency data from
textbooks corpus in Figure 7-9, other figure and table date from Xinjiang
Daily. As about that the relationship between length and frequency of
all word has a remarkable characteristic is to the left, which means most
of the word length is short, E.g. On the one hand, The length from 5 to 8
accounting is 51.3936% of all words, from 13 to 30 accounting is only
4.9289% of all words, on the other hand, Dragging a long “tail” is the
another big characteristic of power law.

7. Conclusion

This article used the definition of the Kazakh common-use words,
and identified the Kazakh common-use words’ three characteristics:
filed generality ,time generality and regional generality , and used these
characteristics corresponding to the field general usage, time general
usage and regional general usage of quantitative indicators to measure
the degree of general vocabulary. Based on the improved words filed
general usage to achieve a Kazakh common-use words extraction, suc-
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cessfully extract Kazakh general vocabulary, and has good extraction
effect, make up for the traditional words filed usage is insufficient,
make words’ field distribution characteristics have more influence of
the words’ commonly used characteristics.

In the experiment, we used the data of 2008 year of Xinjiang daily
(Kazakh version) and Kazakh Textbooks from the Xinjiang University
Kazakh corpus. On the basis of frequency statistics of Kazakh words
from Kazakh corpus, we derived a formula for Kazakh lexical general
usage. Experimental results show that the improved calculation formu-
la has greater ability to rank word position than the traditional method
used to extract Kazakh Common-use words, also the result expresses
the relation of frequency of the Kazak word, and the resulting Kazakh
word frequency distribution accords with power-law of Zapf.
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MODIFICATIONS OF MORPHOLOGICAL ANALYSIS
PROGRAMS FOR THE PROBLEMS OF MULTILINGUAL
SEARCH!

Ayrat Gatiatullin, Madekhur Ayupov

Research Institute of Applied Semiotics of the Tatarstan Academy of Sciences,
Kazan, Russia
Kazan Federal University, Kazan, Russia

This article is devoted to the description of development of integrated
linguistic data models and software modules for the morphological analysis
of the Turkic word forms used in the tasks of multilingual search.

Tatar, Kazakh and Turkish languages database are filled on the base
of the developed models. In the process of database filling in was made a
comparative analysis of the structural and functional features of different
Turkic languages affixed morphemes. Due to the fact that in different
Turkic languages the same morphological categories can be expressed as
a synthetic and analytical method, the authors decided to develop morpho-
syntactical analyzer. For the implementation of the various sub-tasks we
need different modifications of the morpho-syntactical analyzer which
features are described in this article.

The created model and the databases can be implemented not only in
semantic search technology to enhance the functionality of search engines,
but also in other Turkic languages processing systems.

BBenenue

TropKckue S3bIKH 00J1a1a10T 3HAYUTEIIbHBIMU CTPYKTYPHBIMU OTIIH-
YUSIMU OT MHIOEBPONEHCKUX SI3BIKOB, KaK Ha MOP(OIOTHYECKOM, TaK
U Ha CHHTAaKCHYECKOM YPOBHE, YTO OOyCIIaBIMBaeT HEOOXOAMMOCTb
CYIIECTBEHHON JHOPa0OTKM KOMIBIOTEPHBIX MOJENECH M MPOrpaMMHO-
ro obecneyeHus, pa3pabOTaHHBIX JJIsl HHAOCBPOIEUCKUX S3BIKOB MPH
UX SI3BIKOBOM JToKanmu3armu. K guciny Takux 0coOEHHOCTEH OTHOCSTCS
aBTOMaTHas JIEBOCTOPOHHSS MOP(OJIOTHS, arTIIFOTUHAIIHS, OTCYTCTBHUE
YKECTKOW TPaHUIBl MEXAY NMapagurMaTHUECKUMH KJ1acCaMu, MOTEHIHU-
QJIbHO HEOTPaHWYEHHBIN 00BEM MapaaurMbl, HEKECTKOE pacipe/ere-
HHE JIEKCUKH TI0 TpaMMaTHYeCKUM KilaccaMm W 4dacTsaM pedd. [Ipu Ha-

! Pabota BbIMIONHEHA TpU PuHAHCOBOH momaepkke PODU (mpoekt Nel3-07-
00494) Pa3paboTka KOMIDIEKCHBIX MOJIECTICH JAaHHBIX HA OCHOBE CUTYaI[HOHHOTO
aHaJIM3a TEKCTOB B 3a/Ja4aX MHOTOSI3EIYHOIO ITIONCKA
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JIMYUU OCHOBHBIX CTPYKTYPHBIX MPU3HAKOB OOIINX JIJISl BCEX TIOPKCKHIX
SI3BIKOB, €CTh NMPH3HAKK CBONCTBEHHBIC TOJBKO ONPEACICHHOW IOMI-
IpyIIe TIOPKCKUX S3bIKOB MIIH AK€ OTACIBHOMY TIOPKCKOMY SI3BIKY.

B Hnctutyre [lpuxiaaHas ceMHOTHKa MPOJOIKAeTCs peaausa-
uys MojeNeld M MpOrpaMMHBIX MOIYJIEH B paMKax MPOeKTa Mo pas-
paboTKe KOMIUIEKCHBIX MOZEJeH JaHHBIX Ha OCHOBE CHTYallMOHHOTO
aHalM3a TEKCTOB B 3aJ[adax MHOTos3bIYHOro nowcka ([armarymnu,
2014). OqauM 13 6a30BBIX AJIEMEHTOB B 3a/1auaX MHOTOSI3BIYHOTO I10-
WCKa JJIsl TIOPKCKUX SI3BIKOB SBIISIETCS MpOrpamMma MOp(OIOrHYeCcKo-
ro anamm3a. HecMoTps Ha TO, YTO WM3BECTHO HECKOJIBKO BAPHUAHTOB
MOP(OJIOTHYECKUX aHAM3ATOPOB ISl TFOPKCKUX CIOBO(OPM, OIHUM
13 HamboJee MOMYIAPHBIX CPeAr KOTOPBIX SBIISETCS aHAIN3aToOp Ha
ocHoBe PC-KIMMO (Koskenniemi, 1983), TpeOyioTcs pazinudHbIe
MoaudHKauu MOpP(HOAHATHU3ATOPOB, YAOBICTBOPSIONIUX ONPEIeIICH-
HBIM TpeOOBAaHUAM Ul MCIIOIB30BAHUS B Pa3IMUHBIX IporpaMmax. K
YHUCIy TaKuX TpeOOBaHMN OTHOCHUTCS MOpQOJIOrHMyYecKuil aHamus 6e3
HCTOJIb30BaHMS CI0Bapsi OCHOB WJIM MOP(OIOTHYECKUI aHAIN3 ¢ yue-
TOM AaHAJIUTHYECKUX €IMHUIL. YUeT aHATUTUYECKUX €IUHUI Ha JTare
MOpP(OJIOTHYECKOTO aHAIM3a HEOOXOAUM MO TOW MPUYHHE, YTO OJTHA U
Ta ke MOp(OJIOTHYECKasi KATETOPHS B OTHUX TIOPKCKUX SI3BIKAX MOXKET
BBIPAXXaThCs C TOMOMIBIO ah(hUKCOB, a B PYTUX C MOMOIIBIO aHAIHU-
TUYECKHUX eIUHMI. Tak HampuMep, Takas rpaMMaTHIecKas KaTeropusi,
KaK HMHCTPYMEHTATHUB B TaTapPCKOM SI3BIKE BBIPAXKACTS C TIOMOIIBIO T10-
cienora Oenaw, B Ka3axckoM ¢ momomisio addukca —beH, B Typerkom
¢ momotibio adpukca —1A, B KPBIMCKOTAaTapCKOM € MoMolibio adduk-
ca —HeH. KoMIieKcHOCTb, pa3pabaTbiBaeéMbIX MOJIENICH Mpennosaraet
TaKXKe, YTO MCTOYHMKOM HH(pOpManMy Uil NMPOrpaMMHBIX MOIYJeH
MOP(OIOTHYECKOT0 U CHHTAaKCHMYECKOTO aHaju3a SBISETCS eIuHast
MHOTOs13bIYHas 0a3a JaHHBIX. DTa 0a3a JaHHBIX IOCTPOEHA HA OCHOBE
CTPYKTYPHO-(YHKITMOHATHHON KOMITBIOTEPHON MOJIEH TIOPKCKOH ad-
¢ukcanpsHOW MOpdeMbl. 3arnolHeHHE CTPYKTYypHO-(YHKIHMOHATBHOM
MOJIETTH BEIETCS JJISl TATAPCKOTO, Ka3aXCKOTO U TYyPEIIKOTO SI3BIKOB. BbI-
00p A3BIKOB 00YCIIOBJIEH MPOBEPKON METOIOB HA MPUMEpE IBYX Oolee
ONMM3KUX S3BIKOB, BXOSIIUX B ONHY KHIYAKCKYIO MOATPYTITY TIOPK-
CKHUX SI3BIKOB M TPEThETO 00JIee OTNAICHHOTO, BXOSIIETO B OTY3CKYIO
MOATPYIITY TIOPKCKUX SI3BIKOB.

PaznuuHble MporpaMMHBIC MOTYJTH, HCTIOJIB3YIONIHE HH(OPMALIUIO
n3 0a3bl aHHBIX MHOTOS3BIYHON CTPYKTYPHO-(DYyHKIIMOHAIBHONH MO-
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JIeJIN TIOPKCKOM adduKcaIbHOW MOMETH TaKXKe CIYKaT I IPOBEPKH
aZICKBaTHOCTH M JIOCTOBEPHOCTH BBEACHHON HH(OPMAIIUH.

Eme onHol 0cOOEHHOCTBIO, pa3pabaThIBAEMbIX BAPHAHTOB aHAJIH-
3aropa SIBISIETCS TO, YTO IIPOrpaMMHasi 4acThb SIBJISETCS YHUBEPCAlb-
HOM JUTsI BCEX TIOPKCKUX SI3bIKOB, @ BCs MH(opManys HeoOXxoaumast JUtst
aHanmu3a cI0BO(GOPM KOHKPETHOTO S3bIKa HAXOAUTCS B 0a3e JaHHBIX.

IlepBas Bepcus MOpP(OJIOrHYECKOr0 aHAIU3ATOPA

Crnenuduka mepBoli Bepcur MOP(}OIOTHUYECKOTO aHAIM3aTopa B
TOM, YTOOBI MaKCUMyM HMH(pOpPMALIUU 3aJI0KUTh B baze maHHBIX ¢ OT-
HOCHTEIBHO IPOCTOM MpPOrpaMMHOHM 4acTero. [IporpaMmHass 4acTh
peanm3oBaHa B BUE BeO-uHTEpdeiica, KOTOPHIA MO3BOISIET MPOU3BO-
IuTh 3anpockl Kk ba3ze manaprx. Takum o0pa3om, BeCh MpOIECC MOpP-
(hoornyecKkoro aHanmu3a NpeCTaBiIseT co00i Monck B 0a3e JaHHBIX
AIIEMEHTOB, YJOBJIECTBOPSIONIMX 33aHHBIM MapaMeTpaM. ba3a maHHBIX
MOP(OJIOTHYECKOTO aHAIHM3aTOpa ISl K&KIOTO M3 TIOPKCKUX SI3BIKOB
COCTOUT M3 JIBYX CJIOBapeii:

* CioBapb OCHOB

* CioBapb OKOHUYAHH.

B cnoBape ocHOB Bce OCHOBBI KJacCH(HUIIMPOBAHBI IO MOPQOII0-
TMYECKUM U MOP(OHOJOTHYECKUM THIIaM, a B CJIOBape OKOHYAHUI
XpaHsaTcsa HaOOpBI MapagurM Ui KaKI0ro U3 MOP(OHOIOTHYECKOTO
TumnoB. OKOHYAHUS MPEICTABISAIOT COOOW MEmouku amuioMopoB, 00-
pa3oBaHHBIE TI0O MOP(OHOJOTHYECKUM TIPABHIIAM TaTapCKOTO S3BIKA.
TeopeTnyecku ITH LETOUKH, 00pa3yeMble CIIOBOM3MEHUTEIHHBIME ad-
¢uKcamu, B armIIOTHHATHBHBIX TIOPKCKUX SI3BIKaX MOTYT MMETh Oec-
KOHeuHYIo JuiiHY. OTHAKO IPH CO3MaHuHN 0a3bl TAHHBIX OBLTO MPUHSATO
OrpaHUYCHHE IO 3aTIOTHEHHIO [IETIOYEeK OKOHYaHH, COCTOSIIIUX He 00-
JIee 4eM M3 MSTH aJTIOMOPQOB, YTO SIBISETCS 000CHOBAHHBIM CO CTaTH-
CTMYECKOH TOUKH 3peHHsL.

bonee nogpoOHO cTpyKTypa cioBaps onucana B padore (I'arnarys-
nuH, 2014)

Moaugpuxanus MOp(}oI0rH4ecKoro aHaJIu3aTopa

OanuM W3 CHOcoOOB ONMTUMHU3ANMU PaboThl MopdoaHammuzaropa
OBLJIO WCKITIOUCHWE W3 CJIOBapsi OKOHYaHWH HeperymsipHbiX adduk-
CaJIbHBIX LIEMIOYEK, TAKUX KOTOPHIE MOTYT MPUCOEIHHATHCS HE KO BCEM



Ayrat Gatiatullin, Madekhur Ayupov 123

OCHOBaM olpezeneHHoro tuna. Hampumep, kK uuciay Takux adpuKcos
B TIOPKCKHX S3bIKaxX OTHOCsATCA adukcsl BozBparHoro (—blx) u crpa-
narensHoro (-blin) 3amoros. B otinuune ot ahduxcoB kayzaTHBHOTO U
B3aMMHO-COBMECTHOTO 3aJI0TOB OHM NMPHCOEIUHSIOTCS TOJIBKO K Ompe-
JIeICHHBIM KOPHEBBIM MopdemMam, Mo3ToMy MHPOPMAIUIO O BO3MOXK-
HOCTHU MX MPUCOEAUHEHHS JTyUIlle XPaHUTh B CIIOBape OCHOB.

OT0 N3MEHEHHUE MO3BOJIMIIO COKPATUTh 00BEM CIIOBapst OKOHUAHHIA,
OJIHAKO OH BCE PaBHO MOIYUYHJIICSA JOBOJIBHO OONBIIMM. DTOT (haKTOp Cy-
IIECTBEHHO BIIMAET HAa BPEMs ITOUCKA B 0a3e JTaHHBIX U COOTBETCTBEHHO
Ha BpeMsl aHaJIM3a CI0BO(OPMEL, B TO BPeMsl, KOTJJa OHUM M3 OCHOB-
HBIX TPeOOBaHMIA pa3padOTINKOB MMOMCKOBOM crcTeMbl Exactus siBiser-
sl CKOpOCTh paboTs! aHanmu3aTtopa. OCHOBHBIM 3aMEUTUTEIEM PAOOTHI
aHaJIM3aTopa SBJISETCS KOJIMYECTBO 0OpaleHu K 6a3e JTaHHBIX U Iepe-
Jla4a 10 CETH MOIy4eHHOI nHpopmanuu. [l ycTpaHeHHus 3TUX Hello-
CTaTKOB OBLJIO PEIIEHO OCTaBUTh 3alPOCHI K 0a3e TaHHBIX TOJIBKO JUIS
IIOMCKa OCHOB, @ OKOHYaHMs T€HEpUPOBATh MPOTPAMMHBIM CIIOCOOOM,
3arpy3uB MOpPQOTaKTHYECKUE MpPaBUiIa B ONEPAaTHUBHYIO mamsTh. [lo-
Jy4uiIcs MOp(oaHaIu3aTop, alrOPUTM pabOThl KOTOPOTO HATOMUHAET
QJITOPUTM PaOOTHI BBIIEYTIOMSHYTOTO JIByXypOBHEBOTO MOp(oaHaIu-
3aropa PC-KIMMO. Ognaxo, B X aJIFOPUTMAax €CTh psl OTauuuid. B
PC-KIMMO Tpu THma npaBwil: mpaBuia ciaeaoBaHus appuKcoB, mpa-
BuJIa BeIOOpa aimtomopda u npaBuiia GOHOJIOTHUECKUX U3MEHEHUH. B
HallleM BapHaHTe aHaJIM3aTopa BCE TPH THIIA IPABUII 3aMEHEHbI OJJTHUM
THIIOM: TIPAaBUJIAMH CJIEI0BaHUS alIoMOP(OB B c1oBOOpME.

Mopdonornyeckuii anaauzarop 0e3 c10Bapsi OCHOB

B TIOpKCKHX TEKCTax BCTpEYaeTCss MHOTO CJIOB, KOTOPBIX HET B Oa-
30BBIX JICKCHUECKUX CIIOBapsiX. DTO Pa3UYHbIe UMEHA COOCTBEHHBIC
WJIA 3aMMCTBOBaHUS U3 JPYTUX S3bIKOB. CTPOUTH JUIsl HUX OT/ACIbHBIC
CJIOBapH HEpeasIbHO, MOCKOJBKY JIaHHOE CJIIOBO MOYET BCTPETHUTHCS
JIUTIb OJJHAXK/IBI B OJTHOM KOHKpEeTHOM TekcTe. C menbio odecneueHus
BO3MO)KHOCTH CEMaHTHYECKOTO TMOUCKA, JIJISl TIPEUIOKEHUIH ¢ TaKUMHU
cIoBOOpMaMH TakkKe ObIBAET HEOOXOJUMO MOCTPOUTH OMTUCAHUE CH-
Tyanuu. [ToCKONBKY NIl BBIPAXKCHHSI OTHOIICHUN MEXITy 00bEKTaMU
CUTYyallu! HMCIIONB3YIOTCS apPuKcambHble MOP(EMBI, TO IJIsi BBIJEIE-
HUS 3TUX OTHOIICHWH TpeOyeTcs ONMpelneNsITh KaTeropHabHYIO MpH-
HaJIJISKHOCTHh OCHOBHI CIIOBO(OPMEI, a Takke Habop ero ad(hUKCcoB.
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B pesynsrare paboTsl Mopdoiornyeckoro anaiamuszaropa 0e3 Hc-
MIOJTB30BAHUS CIIOBApsl OCHOB, KOJIMYECTBO BApUAHTOB aHaM3a Oyder
HaMHOro OoJblle, yeM MpH padote co cioBapeM. [Ipu Belaade pesyib-
TaTOB aHaJIM3a MporpaMma aBTOMAaTHMYECKU MPOU3BOJUT PaHKUPOBa-
HUE BBIJaBa€MbIX BapHaHTOB aHaiu3a. Pesynsratamu ¢ HauOOIBLIINM
paHroM OyzieM CHUHMTATh, IIETOYKH apPUKCaATbHBIX MOPpEM ¢ HAaOOIb-
ITUM YUCIIOM aPUKCOB.

Hampumep:

[Tomywas Ha Bxox cinoBoopmy HeanHvikbliapea — IporpaMma BbI-
JIacT, CJEIYIOIINE BapUAHTHI aHAIN3A:

N (Asan) — ublkbl — Jlap - TA panr 3

N (Msarnnvixer) — Jlap - TA paHr 2
N (Asannvixviiap) — I'A panr 1
V(Hsanuvixvinia) — bIPTA panr 1

MexaHu3M paboTHl MPOrpaMMbl MOP(OIOTHYECKOTO aHAIM3a 3a-
KJII04aeTcs B ciedyromeM. [IporpamMa MOpQOIOrHUECKOro aHaiu-
3a MpOBEpsieT BO3MOXKHOCTh TMOJIyYeHUs! ap(PUKCATBHBIX IIEMIOYEK Ha
OCHOBE IIPABUJI CJICIOBAHUS aJUIOMOP(OB, a TAKIKE COOTBETCTBUE THIIA,
MOJTy4aeMOi OCHOBBI HEOOXOAUMBIM JIJIsl HCIIOJIB3yEeMBIX alIoMOP(OB
MOp(OHONIOTHYECKUM TpHu3HakaM. Bes Tpebyemas s paboThl mpo-
rpamMmbl HHGOpPMALUS HAXOAWTCS B ONEPATHBHON MaMsTH, KOTOpas
3arpyaeTcs MpH 3aycKe MporpamMmbl. TakuM 00pa3oM, OTCYTCTBYET
oOpaiieHue K ceTeBoi 0a3e JaHHBIX, YTO CIIOCOOCTBYET YBEITUYCHUIO
CKOpOCTH 00paOOTKH aHAJIH3UPYEMBIX JTAHHBIX.

TexHuueckasi peajau3anus

OtnenbHbIE MOAENM JAHHBIX HAa OCHOBE CHTYAIlMOHHOTO aHAJH-
3a TEKCTOB B 3aJa4aX MHOTOSI3BIYHOTO IOMCKA PEaTn30BaHBI B BHUJIE
KJIMEHT-cepBepHOro Web-npuioxeHus: U pa3MelleHsl Ha caiite http://
exact.antat.ru/. J[ns peanusanuu 3TOH CHCTEMbI UCIOJIB30BAJIaCh CHU-
crema ynpaeneHus 6azamu gannbix (bJ]) Postgresql 9.1.

B BJI kaxxnpiii n3 611M3KOPOJCTBEHHBIX SI3BIKOB UMEET HICHTHUHYIO
cTpyKTypy (pHc. 1).

Tabnuma sem conepXUT HauMOONBIIYI0 HEM3MEHseMyIo (opmy
OCHOB JIJIsl KOHKPETHOTO SI3bIKa. J[71s TeX OCHOB, Y KOTOPBIX HANOOIbIIIAs
Hen3MeHseMas popMa OTINYAETCS OT CIOBApHOM (OPMEBI, B TaOIUIIE
sem_dictform xpanstcs cinoBapHbie GOpMBI OCHOB. Tabnuia mt_cross
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Tabauua mt_mor_fon_type Tabnuua mt_cross
id | morf_type I fon_type l affix mt_mor_fon_id | mt_main_id | affix

)

Tabauua mt_main_type |
id | symbols I cut_cnt |

| Tabauia sem
| id | textform | mt_id |wg‘ sem_id | g

!

Ta6auna sem dictform
sem_id | dictform

Puc. 1. Apxutextypa 6a3bl TaHHBIX IS OTACTHHOTO SI3BIKA

COZIEP’)KUT BCEBO3MOYKHBIE OKOHUYAHMs, TabIuLa mé_mor_fon_type co-
JepKUT Mopdosiorndyeckue Gopmbl, TAOIULA mt_main_type OTpakaeT
MOP(OHOTOTHYECKUE THITHI.

Tabnmuip! U1 OTACNBHBIX S3BIKOB COSTUHSIOTCS MEXIy COO00H ye-
pe3 TalnuIly sem, B KOTOPOI 0TOOPaXKaroTCs CIIOBA PYCCKOTO S3bIKA.

Jnis BHeApEHHS TPHUKIATHBIX MOP(OIOTHYECKUX MOAENEH, Cio-
Bapell m 0a3 JaHHBIX TAaTapCKOTO S3bIKA B METAIIOMCKOBYIO CHCTEMY
Exactus u amanranun K Heil, MOpdororndeckre 6a3pl TaTapCKOTO S3bI-
Ka OBLTM MHTETPUPOBAHBI B JIMHTBUCTHUYECKUH mporeccop Exactus,
paspabotannsiii B UICA PAH. Taxxe paspaboTan Moaynb aHamu3a Ta-

Puc. 2. Pe3ynbTar aHanu3a TeKCTa Ha TaTAPCKOM SI3bIKE JIMHTBUCTUYECKUM
nporeccopom Exactus (mpocMoTp aHamm3a mpeagoKeHus)
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TapCKOTO SI3bIKA, KOTOPBIH BHITIOIHACT pa30MEHHE TEKCTa Ha TaTapCKOM
S3bIKE HA CJIOBA U MPEAJIOKEHHUS, U JJIsl KaJKIOTO CJIOBa YCTaHABIUBA-
€T HOpMaJbHYI0 (hopMy B MOPQOIOTHUECKHE MPU3HAKH. Pe3ynbrarhl
aHaJM3a TeKCTOB HA TaTapCKOM SI3bIKE OTOOPa)XatoTcs B Tpaduueckom
nntepdeiice (puc. 2).

3akao4eHue

OnbIT paboThl aBTOPOB TI0 CO3JJAHUI0 KOMIUICKCHBIX MOJICICH Uist
3a71a4 MHOTOSI3BIYHOTO TIOMCKA Ha TPUMEPE TIOPKCKHUX SI3BIKOB, €IIIe Pa3
MIOJITBEPIKIACT, YTO TpeOyeTcs 60NbIIoNH 00beM paboT MO CPABHUTEIh-
HOMY aHAJIN3Yy M YHH(PHUKALIUN CUCTEMbI 0003HAUEHHI IpaMMaTHIeCKUX
KaTeTOpHU M S3BIKOBBIX €IWHUII, UCIIOIb3yEMBIX B TIOPKCKUX SI3bIKAX.
Pesynbrarel pabotel cemunapa UniTurk sSBISIFOTCSI 0COOCHHO IIEHHBIM
MaTepHasoM JJIsl MHOTOSI3BIYHBIX pa3pabOTOK C MCHOJIh30BaHHEM He-
CKOJIBKHX TIOPKCKHX SI3BIKOB.
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In this paper, we present a short overview of Tatar Orthography from
an NLP point of view which is part of a larger ongoing Tatar-Turkish
Machine Translation project we are currently working on. In this project,
we model both Tatar and Turkish using the two-level morphology
of Koskemnieni. The two-level morphology consists of two-level
orthographic rules and finite state automatons (FSA) for morphotactics.
Translation basically carried out in three main steps: (i) morphological
analysis in Tatar, (ii) Tatar-Turkish translation using a dictionary, (iii)
morphological generation in Turkish. We implemented the two-level rules
in the Nuve Framework to create a morphological parser for Tatar. Nuve is
generic two-level parser/generator framework for agglutinative languages
written primarily for parsing Turkic Languages.

1. Introduction

Tatar is an agglutinative languages in Altay language group. The
similarity shared by Tatar and other Turkic languages makes it easier to
design and implement a translation system between Tatar and Turkish.
Agglutination is very strong in Tatar which can generate variety of
words and long word forms. Here is such an example:

TarapnamreipbliIMaraHHap1aH(ChI3 )MbI

The affix —cpb13 is put in parentheses because it is not a common
place suffix nowadays. Affixes in this example are shown below:

Tarap-nani-TeIp-bUI-Mar-aH-Hap-AaH-(CbI3 )-Mbl

The dashes signify morpheme boundaries. This word could be
translated into



128 LINGUISTIC SOFTWARE

English roughly as ‘Are you one of those whom we could not have
converted to Tatar’. Vowels in a suffix must be in agreement the vowels in
preceding affixes in accordance with the vowel harmony rule. Other rules
requires that vowels in the roots or morphemes be removed in certain
situations, as consonants are sometimes subject various phonetic rules.
Tatar has many words borrowed from foreign languages such as Russian,
Arabic, Persian, etc. These words usually do not obey phonetic rules.

2. Related Work

The RUSLAN project is developed to translate documents from
Czech to Russian (Hadic 1987) which are both Slavonic languages.
Later another translation project Cesilko was undertaken to translate
from Czeck to Slovac (Hajic et al. 2000). Ceilko was extended to other
Slavonic languages, Polish and Lower Serbian (Dworak et al. 2006),
and the Baltic language Lithuanian (Hajic et al. 2003)

InterNOSTRUM project was another project for closely related
languages. It was developed to translate between Catalan and Spanish
(Canals-Marote et al. 2000). More work for Romance Language pairs
was also implemented. Portuguese-Spanish machine translation system
was implemented in a similar manner. (Garrido-Alenda et al. 2003)

The two-level Turkish morphology was described by Oflazer
(Oflazer, 1994) using PC KIMMO (Antwort 1990) which is milestone
project. In a way it paved the way for similar studies on Turkic languages,
since Turkish and other Turkic languages have lexical, morphological
and syntactic similarities.

The machine translation between Turkic languages is limited to only
a few projects. Lexicon-based translation system was implemented
between Azerbaijani and Turkish (Hamzaoglu 1993). Another early
system was implemented between Crimean Tatar and Turkish (Altintas,
Cicekli 2001).

A Turkmen Turkish machine translation system was implemented
at Fatih University (Shylov 2008) which turned into morphological
machine translation system for Turkic languages, called DILMAC.
Another Turkmen Turkish system was implemented at ITU (Tantug
2006,2007). We use DILMAC to implement Kyrgyz Turkish translation
system. Two-level morphology of Kazakh Language was described and
implemented in DILMAC (Zafer, 2011). In a similar study two-level
morphology of Kazan Tatar language was developed using DILMAC
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(Gokgoz, 2011) But this study used a Latin script not the original
Cyrlic script for Tatar. There were some limitations and performance
concerns, so we decided to restudy and reimplement Tatar orthography
and morphology in a new framework.

3. Tatar Orthography

Though in the past other scripts were used in written language, the
currently Cyrillic script is used. In the table below, we give the Cyrillic
script along with corresponding Latin letters.

Table 1
Cyrillic Tatar alphabet
Cyrillic Latin Cyrillic Latin Cyrillic Latin

Aa Aa Kk K/Q k/q OX ()} Ff
99 Ai Jdqn L1 X x Xx
b6 Bb MM M m hh Hh
Bs W/V wiv Hu Nn It Tsts
I'r G/G g/g H, u N i Yyg Cg
A Dd Oo Oo I m Ss
Ee Eé Oo 06 111 1 S¢ s¢
Eé Yo yo IIn Pp b, b ¢
Kox Jj Pp Rr bl & I
K x Cc Cc Ss b, s ¢
33 Zz Tt Tt Ck) E,e
HUu Ii Vy U/W u/w IO 10 Yu yu
it Yy Yy U/W ii/w s Ya ya

The Tatar language has an alphabet consisting of 37 letters and 2
accent symbols with13 vowels: asobre no ey y s to € and 24 consonants:
HOKGBIThrMaHHYm O T 3k K 3 p ¢ TX 1. The usual phonetic
classification of vowels and consonants in Tatar is given below:

Table 2
Vowels in Tatar
Flat Round
Extensive Narrow Extensive Narrow
Thick a 1 ) B v |
Thin ) 9 u | e (S] Y
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Table 3
Consonants in Tatar
Stop Bilabial I]Sae?llt(;i A]?::(t)?;r Alfla\l/l:(t)(l)a-r Palatal | Velar|Glottal
voiceless | 1 T q K
voiced 0 I XK r
[Fricative
voiceless i) c i
voiced B
Nasal M H H
Liquid
lateral b
nonlat p
Glide i h

We define Tatar using two-level morphological model of
Koskemnieni. In this model orthographic rules define morphophonemic
process taking place 2 different levels or representations of a word:
lexical level and surface level. Lexical level represent the morphemes
of a word in a certain notation using meta phonems or letter classes.
Phonetically similar sounds or letters which participate in certain
phonetic evens are grouped together to form meta morphemes. Surface
representation of a word is the word as it appears in written form
normally. The key to the model is formulate the orthographic rules of
a languages as changes occurs between lexical level and surface level.
The meta phonems of Tatar are given below:

1. Back vowels : ;= { a, b1, 0,V, 5, 10 }

2. Front vowels : ¥y = {3,9,1,¢,Y,0, & }

3. Low vowels : ;= {a,o}

4. High vowels: v, = { I, € }

5.Vowels:V=1{a,5,9,5,¢,1,0,0,V,Y, 4, 10, & }

6. Consonants : C= { i1, 0, x, ¢, B, 11, h, T, M, 11, H, H, 4, III, I, T, X,
x,3,p,C T, X, I }

7. Voiceless Consonants : £, = { ¢, ¢, T, K, o, 111, h, 1 }

8. Voiced Consonants : ¢, = { i1, 0, B, 11, I, M, I, H, H, 11, X, X, 3, P,
X, 10 }

9. Nasal Consonants : ¢, = { M, H, H }
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3.1. Two-Level Orthographic Rules

The rules in two-level notation are given below. The previous
indicates the structural form of a word and the next indicates the
phonological realization of the word. There are the examples which
contain ‘0’ symbol. It means that the symbol is removed from the
surface realizations.

Two-level morphology is a general form to illustrate morphological
description of word structures. Two-level orthographic rules represent
phonetic events occurring during affixing of suffixes to a root or stem.
The rules express the correspondence between lexical and surface
forms of a word when a certain phonetic event occurs. Lexical form of
a morpheme is a structural representation using meta phonems whereas
the surface form is written form produced by applying the rule to the
lexical form.

The colon (:) sign represents the correspondence between the lexical
form on the left and the surface form on the right. The plus (+) sign
represents morpheme boundary. The zero (0) symbol represents letters
removed on the surface form. The rules consists of antecedent and
consequent expressions. Antecedent describes a phonetic event such as
A:a which means that a meta morpheme A4 in the lexical form changes
in to letter a on the surface. The consequent describes the context,
conditions or when the event in the antecedent should take place. The
context is given in the form LC_RC. LC and RC defines the left and
the right context for the event. Below we give only a few orthographic
rules of Tatar because of space limitations.

1.Via=>%C* +:0*%v @’

2. V o=> ViC* +:0 *Yr@’ __

The two rules above defines vowel harmony rules for back and front
vowels in Tatar.

3.V, b1 => uC* +:0 *v@’__

4. V e=> iC* +:0 *Yr@’__

The rules above defines vowel harmony with respect to meta
morpheme V,.

5Vi08:0_ C+0[Vi@|V,:@]
In some cases, stems have vowels which are removed when certain
suffixes are affixed to them.
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4. Morphophonemic processes

We go through the morphophonemic processes in Tatar in this section.
We use the following meta-phonemes in defining the morphophonemic
processes in Tatar which is implement as orthographic rules in the Nuve
framework:

1. D : voiced () or lateral(i)

A : back (a) or front (2)

: high vowel (51, ¢)

: Nasal(n) or lateral (1)

: voiced (1) or voiceless (0)

: voiced () or voiceless (T) or nasal(m)
: voiced (6) or voiced (T)

: voiced (1) or voiceless (T)

PNAIN R DD
HWZ 9o T

4.1. Vowel Harmony

Tatar has vowel harmony like other Turkic languages. Vowels in a
word should be in the same vowel subset according to this rule. When
a suffix affixed to a morpheme, the vowel in the suffix should be in
harmony with the last vowel in the morpheme.

4.1.1. Resolving low-unrounded vowels

If the last vowel of a word is a member of back vowels. The A
lexical changes into a or else 2. (If the last consonant of a word is one
of (M,H,H), the L turn into H or 1)

Lexical skpaH-LAp N(screen)-PLU
Surface skpan(Omap SKpaHyap
Lexical agpec-LAp  N(address)-PLU
Surface aapecOmop azpeciop
Lexical mommMan —Lap N(enemy)-PLU
Surface npommManOHap TOIMIMaHHAP
Lexical keH-LAp N(days)-PLU
Surface koHOHOD KOHHIp

4.1.2. Resolving high vowels

The lexical H is converted to ®1 in case preceding vowel is a back
vowel, or else it is converted to e in order to comply with the vowel
harmony.
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Lexical T03-cH3
Surface T1030CBI3
Lexical Ky3-cH3
Surface Ky30sez

4.2. Vowel Drops

N(salt)
TO3CHI3
N(eye)
Ky3sez

An unstressed vowel in the middle of a word drops in case the suffix

being affixed begins with e or b1 vowel.

Lexical cenek-H
Surface cen$exOe
Lexical aBb13-H
Surface aBbI30bI

N(shake)
celke
N(mouth)
aB3bI

4.3. Vowel Changes

If the stem or root ends with one of the low vowels and the suffix
starts with i1 letter, then the letter a at the end of the word turns into i,
and the letter 2 at the end of the word turns into e.

Lexical ChIpJIa—ii
Surface ceIpnbIOi
Lexical Yorao-i
Surface yraeOit

N(paint)-PLU
CBIPJIBIN
N(measure)-PLU
yiuei

4.4. Consonant Changes

If the last letter of a morpheme is C,, and the suffix starting T is
affixed to it, then T turns into T, otherwise it turns into jx by default.

Lexical sk-TAm
Surface stkOTan
Lexical s1rb- TAT
Surface b0 TorI
Lexical bIpyr-TAs
Surface pIpyrOmant
Lexical oil-TAm
Surface o0 momm

N(Fellow)-PLU
SIKTAIIl
N(coeval)-PLU
SIITBTOIIT
N(tribe)-PLU
BIpyTIAII
N(Greening)-PLU
eiiom

If the first letter of the affix is either ¢ or u and the stem ends in 3,
then 3 changes based on the first letter of affix.
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Lexical KbI3-CA N(girl)
Surface KbIcOCA KBICCA
Lexical KbI3-4HK N(girl)
Surface KbI404bIK KBIYYBIK

5. Implementation in Niive

There are several morphologic analyzers (parsers) exists for
Turkish. These can be grouped by 3 types as the top-down analyzers [G.
Eryigit] [H. R. Zafer], the bottom-up analyzers [A Akin] [Hankamer]
and the FST (finite-state transducer) based ones [K Oflazer] [Z Sak] [C.
Coltekin].

Niive (core) is a generic top-down morphologic analyzer for
Turkic Languages. It is open source and being developed with C#
programming language on .Net platform. Niive is designed to be
language independent. All language specific data is defined in external
files and no programming is required to adapt a new language. Niive
is especially designed for Turkic languages which are extensively
agglutinative by suffixes. Niive mainly uses 4 files as a resource for
language specific data. These are

1- Root lexicon

2-  Suffix lexicon

3- Orthography rules

4-  Morphotactic rules

When a word is given as input to Niive, an analysis process is
performed as follows. Root and suffix lexicons include both lexical
form and all possible surface forms of each root and suffix. First from
left to right all the candidate roots are found. Then for each candidate,
on the rest of the word surface, next suffix candidates are found. If a
transition from a root candidate to suffix candidate exists, on the rest
of the word surface, same process continues recursively until all the
surface of the word is consumed.

The process explained above returns a list of possible solutions for
the word where each solution is a sequence of morphemes. As a second
process orthographic rules are processed for each solution candidate
and the final surface is produces. If the final surface matches with the
original word’s surface, the sequence is accepted as a valid analysis of
the word.
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We have implemented the orthographic rules in Nuve and tested
the examples given above. We have a limited root lexicon at present.
However we plan to complete the lexicon as soon as possible. We have a
large suffix lexicon. We plan to have extensive testing after completing
the lexicons with a large sample text. We already have a Turkish
analyzer and parser implement in Nuve by Harun R Zafer. In the end
of this phase we will have both a parser and an analyzer for Tatar. In
the next phase we will implement a Tatar morphological disambiguator
and Tatar POS tagger. After that we plan to implement Tatar-Turkish
machine translation system.

6. Conclusion and Future Work

An in-depth analyses of orthography and morphophonemic processes
of Tatar is the starting point of successful morphological analysis of Tatar.
Therefore we studied current Tatar orthography in Cyril alphabet and
formulated phonetic processes using two-level orthographic rules which
describes how phonetic changes are carried out when suffixes are affixed
to roots or stems between lexical and surface representation of a word.

We have gone through all suffix morphemes of Tatar to formulate
the two-level formalism and categorize them, according to the usage
in morphology. Then we went on to study each morpheme to which
morphophonemic processes they go through, to reach a more complete
description of Tatar orthography and morphology.

Finally, we implemented the two-level rules in the Nuve Framework
to create a morphological parser and generator for Tatar. Nuve is generic
two-level parser/generator framework for agglutinative languages
written primarily for parsing Turkic Languages.
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Computer Assisted Language Learning (CALL) is a widely researched
and discussed field in language learning. The amount of literature is
impressive: there are thousands of published articles. This paper provides
a general introduction on CALL — its history, researches and achievements
in the field of ICALL so far. Introduction part includes the reasons for
computers and CALL’s entrance to the world of instruction and the
definitions for the CALL phenomenon various researchers provided. Next
paragraph talks about the history of CALL. That s the stages the CALL went
through with regard to the speedy and unexpected developments. Those
stages are referred to as models in the paper and are discussed in properly
and in details. History part is followed by further researches part where the
latest researches and their results are introduced. Those researches aim to
find answers to critical questions such as “Is CALL better than traditional
instructions?” or “Is CALL that much useful as an electronic instructor?”
The research work about ICALL (Intelligent Computer Assisted Language
Learning) is also included in this paper. ICALL section is divided into two
parts. First part talks about definitions for ICALL by several researchers
and the reasons for ICALL being introduced separately from CALL, while
the second part introduces the best language teaching software so far and
discusses them in details. This is basically a critical review and analysis
and review of various works done in this field so far. As the phenomenon
of CALL is quite recent and new in Azerbaijan, there is not much work
and research done in this regard. Therefore, references used in the paper
include foreign authors.

Introduction and the review of interpretations of CALL

In former times the speed of life was noticeably law, as the tech-
nology had not taken over the world’s trends and demands, yet. The
speed of every field, as well as education corresponded to that trend.
In other words, there was no need to operate faster, as no competent
rival existed to cope with. Nevertheless, technological boom brought
a demand of an insane speed to operate in social, economic, political
and individual lives. Variety of disciplines launched researches to find
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ways to operate quickly, productively and effectively, while keeping
quality as a top priority. Taking this strive under consideration, pro-
duction of microcomputers with the rapid development of information
technologies brought convenience to every field of social life, economy
as well as education. The occurrence of the internet and the ease of
the access to the World Wide Web even globalized computers. Park
and Son (2009) state, “The internet, particularly, has become a use-
ful tool for communication, a venue for experiencing different cultures
and a mediator in diverse political, social and economical situations”
(2009:1). Thus, the instructors and linguists, trying to be perfect in lan-
guage teaching, decided to proof check and implement the aforemen-
tioned wonderful tools and be creative in their methods of language
teaching, as well. The technological means breaking cultural and lin-
guistic boundaries and getting people around the world closer ideally
fitted the instruction purposes, as interaction and communication are
the primary features of language learning. Although some other means
of technology (e.g., TV, gramophone, radio, tape-recorders etc.) were
used in language teaching/learning, computers appeared to be the most
successful and convenient facilities in everyday school life. Computer
Assisted Language Learning (CALL) refers to as implementing soft-
ware, internet opportunities, audio and video files, global integration
via the internet to language learning. Levy (as cited in Gruba, 2004)
defines CALL as “the search for and the study of applications of the
computer in language teaching and learning”. According to Rahimi and
Yadollahi (as cited in Talebi&Teimuri, 2013) CALL is usually under-
stood as “an approach to language teaching and learning in which the
computer is used as an aid to the presentation, reinforcement and as-
sessment of the material going to be learned” (2013:52). Hashemi and
Aziznezhad (as cited in Talebi&Teimuri, 2013) stated that one of the
biggest pros of CALL is that it underpinnes the process of autonomous
learners generation. They believed that before applying computer in the
process of language instruction, the instructors should consider several
crucial factors; evaluation of the learners’ computer skills to make them
aware of the basic usages of the computer, the language capacity and
web navigation skills of the learners, and some technical issues which
should be taken into account such as access to network environment,
use of modern equipment and software, being informed of elementary
internet technology, and major and possible problems by teachers.
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As Houizhong believes (as cited in Ifeoma, 2010) “CALL is when
the computer is being used as an instructional tool to improve learning
content” (2010:66). The opinion of Kearsley (as cited in Ifeoma, 2010)
is “It includes the use of simulations, drills, tutorials, word process-
ing, authored programmes, games, database search/inquiry methods
and programmed instruction” (2010:66). Januszewski and Molenda
(as cited in Ifeoma, 2010) interprets CALL as “... a technique for us-
ing technology in the field of language learning” (2010:67). Davies (as
cited in Mahdi, 2013) defines CALL as “an approach to language teach-
ing and learning in which computer technology is used as an aid to the
presentation, reinforcement, and assessment of material to be learned,
usually including a sustainable interactive element” (2013:192). Davies
(as cited in Mahdi, 2013) classifies two major types of computer ap-
plication in language instructions and learning. They are (1) the ones
that involve the use of generic software tools such as word processors,
presentation software, e-mail packages, and web browsers; and (2) the
ones designed particularly to promote language learning. The use of
computers in the field of language learning is studied under the area
of CALL. Pacheco (as cited in Chiu, 2003) argues that based on the
behavioristic (see History chapter for more about behavioristic theory)
theories of Bloomfield and Skinner the first development of CALL was
an electronic extension of programmed learning or programmed in-
struction. His arguments on the theories of Bloomfield and Skinner (as
cited in Chiu, 2003) were as follows:

According to these theories, all learning could be broken down into
small “frames” and the learner could be drilled and evaluated in frame
until mastery. The teacher then brought the student to the next frame. In
the computerized version, the progress of the student could be monitored
and guided through “branching”. Proficient students could automatically
be sent ahead, while slower students could be routed to remedial lessons
(2003:5).

Seljan, Banek, Spiranek and Lasi¢-Lazi¢ (n.d.) described the lat-
est model of CALL as an integrative one “where computer is not only
used as a media for delivering instructions as in a behavioristic phase
or as a tool in a communicative phase, but integrates multimedia pack-
ages, CD-ROMs and internet supporting skill-based activities, interac-
tive learning and self-access as an approach in teaching and learning”

(n.d.:1).
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Overall, Computer Assisted Language Learning is a discipline
where language teaching and learning is attempted to be integrated with
technology while keeping instructors assistance actual. This field re-
flects the synthesis of traditional language teaching methods and com-
puter and internet related tools to broaden the borders of classroom into
global environment and real-life language atmosphere.

History, models of CALL, further researches
and ICALL

1. History

The assistance of computer in education first took place in 1950s
for other purposes than language teaching (Tafazoli & Golshan, 2014).
Richard Atkinson and Patrick Suppes applied the well-known early
CALL project at Standford University, US (Chapelle, 2001; cited in
Tafazoli & Golshan, 2014). Atkinson (as cited in Tafazoli & Golshan,
2014) marked that the project, in collaboration with IBM, was based on
his mathematical learning theory, but not on language learning theory.
Despite the fact that various gadgets and technologies were used in
language teaching and learning, the first grandiose project was built in
1960s and was referred to as Programmed Logic for Automated Teach-
ing Operations (PLATO). In other words, the period of 60s was the
starting point in revolutionary changes of approaches to language learn-
ing and a challenge to traditional language instructors. Gruba (2004)
noted that PLATO system was developed at the University of Illinois
to enable teachers to write a Russian-English translation course. The
computer program was able to provide drills and marking for student
work as well as an authoring component for instructors (Gruba, 2004).
In 1980 PLATO system was used to instruct English, French, German,
Spanish and Italian languages (Hendricks, Bennion & Larson, 1983;
cited in Tafazoli & Golshan, 2014). Levy (as cited in Gruba, 2004)
underlines that “the Time-Shared, Interactive, Computer-Controlled
Information Television (TICCIT) project initiated at Brigham Young
University in 1971 as one of the first examples of multimedia-based
instruction”. In that system learners were able to control audio, video,
and text integrated to computers. TICCIT was designed on instructional
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grounds and allowed instructors to add content. Nevertheless, it did
not allow deciding on how to teach with the programmed materials
(Levy, 1997, cited in Gruba, 2004). Paramskas (as cited in Tafazoli
& Golshan, 2014) stated that the Computer-Assisted Learning Exer-
cises for French (CLEF) was initiated by three Canadian Universities
to instruct basic French grammar. Paramskas and Thomas (as cited in
Heimpel, 1998) noted that CLEF was one of the collaborative works
of language instructors and computer programmers. Levy (as cited in
Gruba, 2004) also talked about Athena Language Learning Project ini-
tiated at the Massachusetts Institute of Technology (MIT). He noted
that a significant part of the project was the full integration of language
teachers in the development process. In other words, project managers
promoted the application of software design and instructional theory in
teaching and learning.

The area of discipline integrating language learning and computer
technology is referred to as Computer Assisted Language Learning
(CALL) and the term is unanimously accepted, although earlier re-
searchers labeled their searches in the related field with acronyms such
as CAI (computer-aided instruction), CAL (computer-assisted learn-
ing), CELL (computer-enhanced language learning), and TELL (tech-
nology-enhanced language learning) (Gruba, 2004). The term CALL
was agreed upon in TESOL convention held in Canada. Tafazoli and
Golshan (2014) stated about the convention as follows:

The 1983 TESOL convention in Canada was the milestone in CALL

from two aspects: 1. The CALL was the expression agreed upon. 2.

A suggestion was made to establish a professional organization titled
“CALICO” (Computer-Assisted Language Instruction Consortium). By
that time CALL flourished in education and market settings: a course
on CALL at Lancaster University, EuroCALL professional organization,

production of introductory materials, and publication of a large number
of books (2014:33).

2. Models of CALL

According to the choices of application and methods of use the
approaches to this field are divided into three models: Behaviouris-
tic CALL (Structural CALL), Communicative CALL and Integrative
CALL (Warschauer, 1996; cited in Staszika, 2007).
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2.1. Structural CALL

The structural model took a start in 1950s and “drill and practice”
was the leading motto of that model (Warschauer, 1996; cited in Staszi-
ka, 2007). The wider use of structural CALL started in the 1960s and
1970s, as audio-lingual teaching method was commonly implemented
in language instruction (Seljan, Berger & Dovedan, 2004). Atkinson
and Wilson (as cited in Tafazoli & Golshan, 2014) classified three ma-
jor factors that affected the use of CALL: “(a) the use of programmed
instruction based on behaviorism, (b) the enhanced sophistication of
data processing, and (c) the use of time-sharing system for CALL pur-
poses” (2004:33). Computer in language learning was perceived as a
tireless and patient assistant to practice exercises reiteratedly. Gram-
mar-translation and audio-lingual methods were the leading teaching
methodologies at that time and computers were adapted to serve the
corresponding methods. In other words, computer as a tutor (Taylor,
1980; cited in Staszika, 2007) was the basic model in structural CALL.
Taylor (as cited in Tafazoli & Golshan, 2014) emphasized that comput-
er operated as a tutor, that is the materials and the exercises it presented
were repetitive language drills, vocabulary, grammar, and translation
tests. An approach of this kind was also beneficial for students with
law speed and capacity of language learning. Considering the style of
delivering materials, PLATO was the best system to represent struc-
tural CALL. Bangs and Cantos (2004) noted that the expensive PLATO
project expanded because of the failure of educational system in the
United States. The reason for it was the hope for the possibility to im-
prove the educational state. The terms such as “instructional model”
(Philips, 1987; cited in Bangs & Cantos, 2004) and “wrong-try-again”
model (Underwood, 1984; cited in Bangs & Cantos, 2004) were also
mentioned, as the attendance of teachers was not necessary. Crook (as
cited in Gruba, 2004) defines two reasons why tutorial drills were so
attractive to language instructors: 1. Teachers, viewing new technology
as a challenge, were pretty much comfortable with automatic and user-
friendly programmes. 2. Educators considered repetition of practices
and continual exposure to certain tests truly useful.

Dina and Cironei (as cited in Tafazoli & Golshan, 2014) suggested
many beneficial sides of repetitive language drills and practices:

1. Providing whenever necessary access to the same learning mate-
rial is essential to acquiring a language;
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2. Allowing students to access the same material over and over
again and offering immediate and non-judgmental feedback every time
is ideal for mastering a language;

3. Presenting such language materials on an individualized basis,
without time keeping and deadlines, offering students the choice to study
in their own rhythm is beneficial for owing a language (2014:33).

Nevertheless, CALL became no more demandable for two grounds
(Bangs & Cantos, 2004):

1. The lack of imagination and creativity in designing new and chal-
lenging exercises;

2. The high cost and maintenance of the computers (2004:224).

2.2. Communicative CALL

Communicative model of CALL started in 1970s and 1980s and
changed individual exposition to unnatural language patterns into integra-
tion into real-life language patterns. This model also turned CALL into
more interactive discipline which allowed interaction between learners.
The real-life language patterns helped students to be aware of how real
communication with native speakers would look like and how to respond
and interact effectively. Singhal (as cited in Tafazoli & Golshan, 2014)
mentioned that technology provides language learners to be acquainted
with the culture of native speakers of the language. That is, they can later
be aware of the way the cultural background may impact one’s view of
the world (Singhal, 1997; cited in Tafazoli & Golshan, 2014).

John Underwood was the initiator of Communicative CALL model
in late 1970s and early 1980s. Warschauer (as cited in Staszika, 2007)
noted that John Underwood offered a series of “Premises for ‘Commu-
nicative’ CALL” in 1984 (Underwood, 1984; cited in Staszika, 2007).
The premises include as follows:

e Focusing more on using forms rather than on the forms them-
selves;

e Teaching grammar implicitly rather than explicitly;

e Allowing and encouraging students to generate original utter-
ances rather than just manipulating prefabricated language;

e Not judging or evaluating everything the students uttered nor
rewarding them with the congratulatory messages, lights, or bells;

e Avoiding telling students they are wrong and being flexible to a
variety of student responses;
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e Using the target language exclusively and creating an environ-
ment in which using the target language feels natural, both on and off
the screen;

e Never trying to do anything that a book can just do as well
(2007:12).

According to Lee (as cited in Chiu, 2003) the software used in com-
municative model were text reconstruction programmes and simula-
tion. Taylor and Perez (as cited in Tafazoli & Golshan, 2014) used the
term stimulus for communicative model.

Communicative and behaviorist approaches had similarities to some
extent. That is, both included exercises and tests. Higgins and Johns (as
cited in Tafazoli & Golshan, 2014) stated that the activities and instruc-
tion based on text reconstruction and different types of cloze exercises
were considered to be communicative. Chapelle’s description (as cited in
Tafazoli & Golshan, 2014) of communicative exercises was as follows:

...variations included: words deleted on a fixed-ratio basis, words de-
leted on the basis of some criteria, or all words deleted, texts that the teacher
entered into the program, or texts other learners constructed; with help op-
tions and scoring, or with simple yes/no judgments concerning the correct-
ness of learner’s entries; with the end result begin the completed text, or the
end result to comprehension questions about the text (2014:34).

2.3. Integrative CALL

Eased internet access and improved multimedia opportunities of
computers globalized the interaction demand of communicative model.
Language learners gained the access to almost native environment of
their target language just by pressing a few buttons of PC. Thus, inter-
net made it possible to bring the whole world inside one small room
within a few seconds, instead of travelling to native speakers’ country
which was expensive and time-consuming. Furthermore, language edu-
cators broadened the frame of language instruction to integrating four
skills — reading, writing, listening, and speaking, into instruction.

Authentic project works and meaningful interactions in CALL
(Gruba, 2004) are mostly implemented features of integrative model.
Students here are encouraged to make researches and produce their
own works (Gruba, 2004).

Integrative CALL is not fully researched and classified as other two
fields. Unlike structural and communicative CALL, integrative CALL
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is not limited within the frame of classroom activities. The introduction
of World Wide Web, publishing techniques and tools, and opportuni-
ties to communicate all around the globe provided the chance to devel-
op language skills independently and beyond the frame of instructor’s
syllabuses.

Wyatt’s study (as cited in Chiu, 2003) proposed that CALL was
beneficial and appealing as the instruction with that method expected to
be “1) interactive, 2) active, 3) informative, 4) self-paced, 5) student-
centered, 6) neutral, and 7) patient” (2003:38).

According to Warschauer (as cited in Staszika, 2007) CALL is still
on the stage of development and striving to assist a student in semantic
issues, in other words to reach the level of Intelligent CALL, where he
notes that CALL program

should ideally be able to understand a user’s spoken input and evaluate
it not just for correctness but also for appropriateness. It should be able to
diagnose a student’s problems with pronunciation, syntax, or usage and then
intelligently decide among a range of options (e.g. repeating, paraphrasing,
slowing down, correcting, or directing students to background explanations)
(2007:14).

3. Further researches and experiments

Computer Assisted Language Learning requires further improve-
ments and researches, as gaps under discussion and disputes still exist.
CALL programs can only operate within the frame of their database,
while language learning requires an imaginative and creative approach.
Unlike grammatical errors, it is beyond the capacity of the computers
to recognize logical errors. However, many conducted researches show
that CALL is more effective than traditional language instruction in
terms of time, real-life language patterns exposure, accuracy, fluency,
and comprehension.

3.1. Researches

Kiligkaya (2005) conducted a research among two groups, namely
control and experimental group, 17 participants per each. Each group
was trained on the basis of TOEFL exam program within 8 weeks. Con-
trol group was instructed in a traditional method, while experimental
group was trained in a language laboratory with the computer assisted
instruction method. The results on the overall grade and competence
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were almost similar, no remarkable difference was identified. However,
the difference between the scores in reading and listening sections were
noteworthy. Experimental group showed better results in them.

Berns, Rodriguez, and Gomez (2013) conducted a pilot study to
analyze the opportunities of 3-D online games provided in language
acquisition and communication of the students at Al level. The 16
students from the University of Cadiz were asked to play two games
named Hidden room-game and Shopping-game. Shopping-game was
considered to be more dynamic and faster, while Hidden room-game
was perceived as more useful in terms of language improvement ac-
cording to individual feedback from the questionnaires held among the
students. As a result, the students improved their writing skills and vo-
cabulary, “solved language problems by paraphrasing, question rising,
as well as clarification and confirmation requests” (2013:25).

Barani (2013) conducted a research project to investigate the effect
of CALL on vocabulary achievement of Iranian students. Randomly
selected 72 students were divided into experimental and control groups.
Both groups were taught unknown words in 10 sessions. Experimental
group member were taught with the assistance of language software,
while control group members were taught in a traditional method. The
end result revealed that use of CALL is more helpful in vocabulary im-
provement, as experimental group members outperformed.

Chenu, Gayraud, Martinie, and Wu (2007) investigated the effec-
tiveness of CALL on learning of French relative clauses. Participants of
the research were randomly selected among the intermediate non-native
users of French and were divided into control and experimental groups.
Experimental group members also were expected to fill in the ques-
tionnaire to give feedback on CALL. The end results showed that no
significant difference occurred between the results of both groups and
traditional method was preferable for participants. Nevertheless, low-
level participants were more progressive in the experimental condition
than those in the traditional condition. To that end, the use of CALL
in grammar teaching is more effective for less proficient students and
traditional method does not suit every students need.

4. ICALL

ICALL is an abbreviation for Intelligent Computer Assisted Lan-
guage Learning and started to be treated as a separate field of research
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ten years ago. The term intelligent addresses the criticisms toward the
traditional limited and unimaginative drill exercises of structural and
communicative CALL models. Despite the fact that integrative CALL
model provided the learners with the opportunity to go beyond the bor-
ders of classroom environment and reach the native target language en-
vironment simply by moving fingertips, the highly motivated learners
prefer well-organized curriculum when learning a language. Integrative
CALL is chaotic and unorganized in nature and still requires deep re-
search and classification, although this model perfectly fits for remark-
ably talented learners striving to break the limits of traditional instruc-
tion and outperform their peers in their own pace. Intelligent CALL
became a separate field after Artificial Intelligence (Al) was developed
enough to be added to language learning systems (Shaalan, 2005).
Shaalan (2005) also noted that “the beginning of the new research field
was characterized by Intelligent Tutoring Systems (ITS), which em-
bedded some NLP features to extend the functionality of traditional
language learning systems” (2005:2). Comparing ICALL to business
software, Warschauer and Healey (1998) highlighted that “the best new
business software offers users help at every step; good CALL software
should do no less” (1998:9). They considered the simple answers of
software, namely ‘right’ or ‘wrong, try again’, less helpful and empha-
sized that an ‘intelligent’ software would be the one responding not
only over correctness or incorrectness of the answer but also indicate
the reason of the result and propose resources for further information.

John Underwood (as cited in Warschauer & Healey, 1998) in his
work named ‘On the edge: Intelligent CALL in 1990s’ hoped for the
software which would allow students to ask the software for help if
any problem with regard to NLP occurred. He hoped for progress in
the fields of artificial intelligence, hypermedia and simulations so that
language learning models with the assistance of CALL discipline was
improved (Warschauer & Healey, 1998).

According to Warschauer and Healey (1998) the major goal in the
field of ICALL is the software’s intelligent response to the language
learners output. They use the term of natural language processing for
the process. However, Amaral and Meurers (n.d.) mentioned that ICALL
projects have very little influence on foreign language programs, as is-
sues important for the design of ICALL projects such as activity design,
language assessment and measurement, teaching techniques, syllabus
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design, second language analysis, cognitive models of second language
acquisition, and language policy and planning are beyond the area of
expertise of computational linguists and computer scientists.

Generally speaking ICALL is expected to reach the level of artificial
intelligence and linguists and computer scientists are striving to reach it.
Moreover, significant development is observed on the way to achieve the
desired level. Current highly developed language learning and instruc-
tion projects of ICALL are the best indicators for that development.

4.1. ICALL projects

The major list of successful ICALL projects is as follows: Robo Sen-
sei (Nagata, 2002; as cited in Amaral & Meurers, n.d.), E-Tutor (Heift,
2010), Lérka (Volodina, Pilan, Borin & Tiedemann, n.d.), Spanish for
Business Professionals (Hagen, 1999; as cited in Amaral & Meurers,
n.d.), TAGARELA (Amaral & Meurers, n.d.), and Oahpas (UiT Norgga
arktalas universtehta/UiT The Arctic University of Norway, 2014).

Robo Sensei system was constructed by Noriko Nagata to teach
Japanese language to foreigners and it consists of 24 lessons. This sys-
tem perfectly fits instructors’ preferences as a classroom e-coursebook.
Each activity in the system is accompanied by visual aids with pictures
of Japan or Japanese drawings (Amaral&Meurers, n.d.). According to
Nagata (2005) Robo Sensei lessons contain 5 types of exercises per
each, i.e. (1) vocabulary and grammatical pattern, (2) noun and verb
phrases, (3) sentence composition, (4) reading comprehension, and (5)
dictation. Although the system is designed to teach Japanese, the lan-
guage of instruction, i.e. descriptions of exercises, feedback on exer-
cises, terms of use, user interface is in English. The reason for such an
extensive use of English is the non-Roman alphabet of Japanese. More-
over, beginner learners may be discouraged to learn the Japanese if they
come across with too much complexities (Amaral&Meurers, n.d.).

E-Tutor system was developed by Trude Heift and first implemented
in 1999 in Simon Fraser University to teach German language (Heift,
2003 as cited in Amaral&Meurers, n.d.). This system overcame several
improvements over a decade and consists of 15 chapters. Each of those
chapters starts with the introduction text which shortly describes the
contents of the chapter. The system offers nine different activity types
to develop listening and reading comprehension, culture, and writing
(Heift, 2010). According to Heift (2010), “E-Tutor provides more tradi-
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tional learning environments in which learning activities are performed
individually” (2010:445).

Spanish for Business Professionals (SBP) is specifically designed to
teach business Spanish, unlike previously mentioned ICALL systems.
SBP is particularly appealing for the perfect selection of audio materi-
als, visual aids, additional links to grammar explanations and the words
directly linked to an electronic bilingual dictionary. Exercise types of
it are vocabulary exercises, translation exercises, charadas, reading
comprehension, and dictation. Charadas is a particular exercise where
students are asked to identify the letters in a word and put the words in
a correct order (Amaral&Meurers, n.d.).

TAGARELA (Teaching Aid for Grammatical Awareness, Recog-
nition and Enhancement) is designed to teach Portuguese by comple-
menting already existing pedagogical materials of introductory kind of
Portuguese. The system provides exercises adapted to practice reading,
listening and writing skills. TAGARELA offers six types of exercises,
namely reading comprehension, fill-in-the-blanks, listening compre-
hension, vocabulary, rephrasing, and picture description. All the ac-
tivities are provided with the immediate and individualized feedback
(Amaral&Meurers, n.d.).

Oahpa! And Oahpa!-nuorti: Oahpa! is software for interactive
training of vocabulary, grammar and communicative skills. It was first
designed for North Sami by the staff of the Center for Sami Language
Technology at the University of Tromse. Later on, new versions for
Sami and non- S&dmi languages have been initiated and are under cre-
ation. Oahpa!-nuorti is specifically designed for Skolt- Sami languages
spoken in Finland, Norway and Russia (UiT Norgga arktalas univer-
stehta/UiT The Arctic University of Norway, 2014)

Conclusion

Already 50 years have passed since 1960s, when first attempts to
integrate computer to language learning were made. Further develop-
ments in information technologies, production of micro-computers and
well-structured and more user-friendly software challenged linguists
and programmers to frequently switch attitudes towards CALL and de-
velop new and flexible strategies to achieve the top target. The top target
indeed was to make computers useful for development of four skills (i.e.
listening, speaking, reading, and writing) in language learning. Intel-
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ligent CALL systems have been constructed allowing extremely busy
people learn a language, thanks to the development of artificial intel-
ligence. Although ICALL is only useful in the improvement of listen-
ing, reading and writing skills, the social network is the best solution to
practice speaking with foreigners. Internet and social network are the
key terms to practice the language, have access to real native language
materials and be exposed to native language without a need to live in the
native speakers’ country. Education becomes more accessible and free
of charge every passing day, as an access to internet was made cheaper.
The websites like www.coursera.org and other analogues ones are the
best examples on the fact that one does not need to face bureaucratic ob-
stacles or deal with tons of papers and forms to get the desired education.
As technology develops at an insane speed one can never claim that our
today’s perceptions about CALL would stay concrete and unchanged
in the future. The developers of PLATO system also anticipated that
PLATO would become in consistent use all over the world, while later
profound changes and growth in information technology completely
revolutionized the world wide perceptions about CALL. Information
Technologies is rapidly growing field and any spontaneous revolution-
ary invention must be expected, although computers already took its
deserved place in language learning and instruction processes.
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This study is aimed at improvement of the morphological analyser
Bashmorph (OpexoB 2014) by the means of complex networks based
on affixal chains taken from the analyses provided by the parser. We
compiled a complex network where the nodes represent affixes and the
edges between them represent their coocurrences. The edges have weight,
which is equal to the number of cooccurrences.

Parameters of such a network reflect various language phenomena;
but they can also reveal errors of the analyser. For instance, loops in the
network indicate morph recursion which is impossible in Bashkir and
therefore they point at mistakes of analysis. Edges between affixes which
contain vowels of different rows is most often provoked by wrong analysis
of Russian words like nmenno as a form of Bashkir word um ‘medicine’.
Finally, as it’s revealed by the means of the graph, variability in affix
ordering is strongly restricted so it seems reasonable to set all the possible
affix orders in analyser in advance.

B 2014 r. B my6nukarmu (Opexos 2014) Obl1 pecTaBIeH aBTOMA-
THYECKUI aHanmu3aTop Oarmkupckoi Mopdonorum bashmorph. ITocie
MPECTaBICHUs IPOrpaMMbl paboTa Hax HUM Oblia mpojosbkeHa. Ha
Marepualie pa3Me4eHHOro Kopiyca ObUTH OCTPOEHBI rpadbl, KOTOPBIE
MOMOTJIM BBISIBUTH PaJi 3aKOHOMEPHOCTEH, MO3BOJIMBIINX YIYUIIUTH
aJToOpUTM pazbopa.

HammMu naHHBIME TOCITY KW KOPITYC, COCTaBICHHBIN U3 TEKCTOB
crareit razetsl «Mommtek» (‘moro0docms’) 3a 2007-2014 rr. Cymmap-
HBI 00BEM Kopryca — 5,8 MIIH clIoBOymOTpeOaeHuid. TeKCThl rase-
ThI OBUTH Pa3MEUCHBI MPU TOMOIIH MOP(HOIOTHIECKOTO aHAIN3aTopa
bashmorph (manee — mapcepa; papadorunk — b. B. OpexoB, cM. moj-
po6uee (Opexos 2014)). Kaxxnomy ciioBy nmpunucheBagach Mopgosio-
THYEeCKasi aHHOTAIUs, HO ITPH TOM rpaMMaTHdecKasi HeOTHO3HAYHOCTh
HE CHMMaJlach, B @HAIN3aTOPE OTCYTCTBYET COOTBETCTBYIOIIAS (DYHK-
IUOHANBHOCTh. CTPYKTYpa pa3MeTKH Ha BBIXOZE MPOrpaMMbl yCTpoe-
Ha CIIeIyIOIMNM 00pa3oM: CHavajIa MPUBOJUTCS CIOBO(OpMa, 3aTeM —
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JIeMMa, MOTOM ClieAyeT appUKCHBIN COCTaB, Janee — MepeBoJl JIEMMbI
Ha PyCCKUH A3bIK, MOCJIE€ YETO YUTATENIb HAXOAUT TII0CCHI I KaX /10
MopGeMbl UCXOAHOH CI10BO(OPMBI; B ClTyyae, €ClId TEOPETUIECKH BO3-
MO’KHO HECKOJIBKO pa300poB, TO OHM Pa3/eleHbl 3HAKOM BEPTHKAallb-
HOW uepThl. CUMBOJIBI OQOPMIICHHS BBIBOJIA IPOrPAMMbI B OCHOBHOM
cienyroT Gopmary, npeaycMOTPEHHOMY B MOP(OIOTHUECKOM aHAIH-
3arope I pycckoro si3pika “Mystem” [Segalovich 2003].

[Tpumep (1) — 3TO MpUMEp TAHHBIX HA BBIXOAE paOOTHI IPOTPaAMMBI:

(1) woin. {uvin+O=»200»=S=NOM,SG|uvi+1=»cobupamvy=V=
PASS}

HammM MaTepranaom sIBISIIMCH BCE BO3MOXKHBIE pa30ophl (Tak, U3
npumepa (1) mMbl ncnonk30Bay oba pazdoopa). B xoae npeasapurens-
HOW 00pabOTKH KOpPITyca MBI U3BJIEKIHN M3 KaXJOr0 BO3MOXKHOTO pa3-
0opa TonbKo 1enodky ahpukrcoB. Jlanee MbI MOCTPOWIIH CETh, BEPIITU-
HaMH B KOTOPOH SBISIHCH adUKCH; pedpo mexnay addukcamu mo-
SBIISUIOCH B TOM Cllydae, eciid ObUT HaiieH XOoTs Obl oauH pa3bop, B
KOTOPOM OHH CJIEIYIOT JPYT 3a IPYroM M MEKIY HUMH HET HUKAKOTO
npyroro addukca. Y kaxmoro pedpa ecTb Bec — KOINIECTBO IPUMEPOB
COBMECTHOI BCTpeYaeMOCTH JIBYX ah(HUKCOB.

Paccmorpum npumep (2):

(2) 6ana-nap-vim-ov
child-PL-POSS.1SG-ACC
‘MouXx meTeit’

[Ipu ob6paboTke Takoro pa3zdopa MpoOrpaMMoOH, T€HEpUPYIOLIeH
ceTh, B Tpade CTPOWIIOCh 1Ba pedpa: ap-vim U bimM-0bl. Eciaum Takux
p€6ep 1o aToro B rpade He OBLIO, TO BEC KaXKI0r0 pedpa ObLT OBl paBeH
eIMHUIIE; eclii Takue pEOpa CyIIeCTBOBAIHN 10 00pabOTKH 3TOTO pas-
0opa, To K Becy KaKI0ro U3 HUX J00aBIsIaCh €INHUIIA.

Jlns manmpHEHIero U3JI0KEHU HEOOX0MMO YIECTh PsiJl HIOAHCOB:

1) IMapcep npeaaraet HyJaeBoe oKoHUaHUE (0003HaUaeTcs Kak &)
B MIMCHHTEJILHOM IaJIe)Ke SIMHCTBEHHOTO YMCIIa U TOBEITUTEIHLHOM Ha-
KJIOHCHHH €JIMHCTBCHHOTO YKCIIa,

2) B mapcepe cyliecTByeT TpeXypoOBHEBas Hepapxus pa300poB:
pa3dopbl TPETHETO YPOBHS — 3TO TaKWe, MPH KOTOPBIX OCHOBA IMOCIIE
pa3zaenenus cioBa Ha ap@UKC U THIOTETUYECKYIO0 OCHOBY HE OOHApY-
’KEHa B CIIOBape; pa30opbl BTOPOTO YPOBHS — aHAJOTHMYHAsI CUTYyalus,
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MPpHU KOTOPOH THITOTETHYECKUX apPUKCOB BBIZCICHO HECKOJILKO; pa3-
OOpBI IEPBOTO YPOBHS — “YBEpEeHHBIC” pa300pbI, IPH KOTOPBIX OCHOBA
B cJIoBape mapcepa Hauuiack. Ecnu mapcep mpesuiaran paszoop Gosee
BBICOKOT'O YPOBHS, TO OCTaJIbHBIE pa300pbl OTOPACHIBAIUCE.

3) B Havane OblT MOCTPOCH HEHANPaBICHHBIN Tpad (T.e. péopa He
VMMEJTH HallpaBJICHUN ).

B npornecce paboTsl MBI MOCTPOMIIM HECKOJIBKO ceTeld. B mepByio
ouepenb HeOOXOAMMOCTb MOCTPOSHHSI HECKOJIBKHX ceTel 00yCIoBIeHA
TEM, YTO HEKOTOPBIE XapaKTEPUCTUKU aKTyaJbHEe CMOTPETh Ha TAKOM
CeTH, B KOTOPOH KaxIblii aJutoMopd Kaxaoro addukca mpeacTaBieH
KaK CaMOCTOSITEIbHAs BEPIINHA, 3 HEKOTOPHIE IPYTHE — Ha TAKOH, B KO-
TOPOU BEPIIMHAMH SBJISIOTCS TOJIBKO MOPHEMBI, a aJNTOMOP(BI OTHOM
MoOpdeMBbI IPeICTaBICHBI KaK €JMHOE IIeJI0€.

TOH TOp
co
fo3 ;Dﬂnop

HOW, ho3 Mo TOMOK Mak bippa

MaH o o op, HEER WITEIfABIHC

nopo 3 A ¥ Ta%" BIPAX £anca paxp’
noH 06036 €

noxo OH i

TOKO na

11}

.. H KaHce

ﬂﬂ% %gﬂ eHca
MeP ey giyoc reﬁ‘e%a

e r
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3eH BGB§3EK3H9H"3|‘;|T9 Pl o & P

H3  Taay emph® epra
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he Gl H
MeH Teke nep HeksEH "BKBP
HEK, 48 g A% ner
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Puc. 1. Cerp coBMecTHOM BcTpedaeMocTH addukcos
B 0AIlIKUPCKOM SI3BIKE.



Denis Kirjanov, Boris Orekhov 157

B pesynbrate 00pabOTKH JHaHHBIX MBI MOJYYHUIIN CIEAYIONIUE pe-
3ynbTaThl. B cetn 279 BepummH.. Ilpu ananuse 3Toil cetn oOHapyxu-
JI0Ch, YTO B Hell umeroTcs et (“Pebpa Buza (a, a) unu {a} Ha3pIBaIOT-
cs netisimu” (MenbaukoB 2010: 16)): pedbpo oT HekoToporo addukca
BEJIO K HEMY caMOMy. DTO 03Ha4aeT, YTo mapcep pazo0pai HEKOTOpbIe
CI0BOGOPMBI TAKUM 00pa3oM, YTO HEKOTOPBIE ad(hUKCHI TOBTOPSIIHCH
B clI0BO(OpME, IIPU 3TOM HEMOCPEICTBEHHO CIIEAYS IPYT 3a JAPYIoOM,
YTO HEBO3MOXKHO B OaIlIKUpCKOM si3bike. Paccmorpum npumep (3):

(3)Axmynna{akmyn?+in+ta=»?»=V=PASS,PRES|akKmy?+n+n+
a=»?» =V=PASS,PASS,PRES}

Kak MBI BHJIUM, OalIKUpcKkoe UM AKuyaia pa3oupaeTcs Kak riia-
rojpHas opma, BTOpOH U3 BapHaHTOB pazdopa KOTOPOM BKIIIOYAET B
ceOs 1Ba MoKazaTels maccusa -i-. Bece mpumeps! Ha 19 nukioB, oOHa-
PYXXCHHBIX HaM{ B TIOCTPOCHHOW CETH, OBUIM HEBEPHBIMH pa3dopa-
Mu' (4arie Bcero B BEpHOM pa3bope 3THX ciI0BO(OPM I0DKHA ObLia
¢burypupoBaTh OCHOBA JJIMHHEE TOW, B KOTOPOH Mpeasaraics moBTop
apPHUKCOB; 3Ta OCHOBA, COOTBETCTBEHHO, OKAaHUMBANACh HAa TO XKe
OyKBOCOYETaHHE, KOTOPBIM Jlajiee BBIpaXkayucs HacToAmuMi adduxc).
B 11 u3 19 cnyvaeB ¢purypupoBaiu oJHOOYKBEHHBIC apPUKCHI: MOXK-
HO 3aKJIIOYHUTh, YTO pa3zdopsbl, copeprkaiime Takue ad(OUKChI, TOMHKHBI
ObUTM UMETh MEHBIINI BEC OTHOCHUTEIILHO Pa3d0poB, KOTOPHIE MX HE
COJIepPIKAIIH.

B rpade, BepmmHaMu KOTOPOTO SIBISUTHCH MOPGEMBI, TAKKE ObLITH
oOHapyxeHbl neTin. B mepByro ouepens peub WAET O riarojax, co-
JepKalIux JBa IOKa3aTelsl Kay3aTHBa: TaKWE TJIaroiibl JOCTATOYHO
XOpOoIIo M3y4yeHsl, cM., Hampumep, (Kulikov 1999). Kpome Toro, Merl
OOHapy’KWJIN OJUH NMPUMEP C JABOHHBIM PELUNPOKAIBHBIM IOKa3aTe-
jeM. XOTs HOCUTENIH OalKUPCKOIO s3bIKAa MOATBEPIKJIAIOT, YTO 3TOT
pUMep AeWCTBUTEIBHO BepeH (BIPOYEM, MCCIIEJOBaHUE NTPUYUH HC-
MOJIb30BAHUS U CEMAHTHUKH JIBOMHOTO MOKA3aTesl peunpoka TpedyoT
OTIENBHOTO MCCIIE0BAHUS, HAIIM WH(POPMAHTHI TOBOPHIIU O MOIYEp-
KHYTOH JUTMTENTFHOCTH ¥ B3aUMHOCTH IIPOIIecca), TOBOPHUTH O IBOMHOM
MapKepe peunpoKa MPUXOAUTCS ¢ OOIBIION OCTOPOKHOCTHIO: (AXMe-
poB 1958: 630) momMumo THarona hopay ‘CupammBaTh’ BBIIEIAET KakK
OT/ENBHYIO JIGKCHUECKYIO €IUHUILY W TJaroi hopauly ‘paccrparin-
BaTh’ (BO3MOYKHO, HCTOPHUYECKHU PEIHIIPOK OT hopay):

! Me1 6nmaromgapssel A.A. T'auisiMoBY 3a SKCIIEPTHYIO OIICHKY 3THX Pa300poB.



158 LINGUISTIC SOFTWARE

(4) Ymxon-hymxan myKma-n, Kype-uie-n, Xan-axyan

Tyna-ctoma  ocranoButbes-Ger cmotpeth-RECP-GER camouyB-
CTBHE

hopa-wwi-w-a-ovi3.

cnpamuBath-RECP-RECP-PRS-1PL

‘[Ipoxons MUMO Ipyr Apyra, Mbl OCTQHaBJIMBAEMCs, CMOTPUM H
CrpallnBaeMm, Kak jena’

TakuMm 06pa3zoM, MOKHO 3aKJIIOUNTh, YTO OOHAPYKEHHEIE B Tpade,
BEpLIMHAMHU KOTOPOOTO SIBISUIUCH MOP(]BI, a HE MOp(EMBI, METIH, CO
CTONPOILIEHTHON BEPOSATHOCTHIO YKa3bIBAIOT HA OMIMOKH Mapcepa.

Ha puc. 1 MoXHO yBHUIETh, 4TO B rpade BBIICISIOTCS ABE IOJIO-
BUHBI: MOP(QBI, COAEPIKAIINE TIACHBIE IEPEAHEr0 U HEMIEPEAHET0 psaa
COOTBETCTBEHHO. TeM He MeHee, 3aKOHBI CHHTapMOHH3Ma HapyIIaoT-
Csi: 9TH JIBE MTOJIOBUHBI OKA3bIBAIOTCS CBsI3aHbI. MBI IPOaHATH3UPOBAIIH
pE€Opa, coeTMHSIONINE Ty MOJOBUHY rpada, KoTopas COASPKHUT aPhuK-
CBI C TJIACHBIMU TIEPEAHETO Ps/ia, C TOH TOJIOBUHOM, KOTOPAsk COIEPIKHT
apGUKCHI ¢ IIIaCHBIMU HenepeaHero psaaa. Takux péodep — 25. Ilpuse-
NE€M UX CIHMCOK B Tabuune 1.

Tabnuya 1
Cps3b NepeHePSAIHBIX U HenlepeHepAAHbIX aduKcoB
Apdukc | Apdukc [Yacror- CaoBodopmbl BepHblii 1u

1 2 HOCTh pa3oop
me Mbl 3 cucmembl, momembl HET
oap 3a 1 KOHOP3a Ja
nop 3an 1 mamoanap3an na

eH da 14 apenoa HET

em oa 1 Doemoa (smemoa) HET

eH Ha 11 anmenHa HET

en dap 1 MapmeHOap3vly Ja

em dap 2 Funemoap (unemoap) HET

ern cbl 1 maobencol HET

ma MeH 1 Dwmamen HET
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ew mol 1 oynewmol na
bIH 02 2 8aKovlmviH03, hapativlHO2 na
eH dazvl 1 ancambienoazol na
dep 3ap ! opoep3ap Her
ern Obl 1 Openosi HET
em Obl 1 Apmemoni HET
eam 0ap 1 KolyMaganoap Ja
eH obly 2 Anoepcenoviy HET
em Obly 1 Apmemoviy HET
eH HO 26 UMEHHO HET
eu oy 5 meneuioy HET
aa MeH 2 napramenmep, HApIaAMeH HET
OH He 1 Cmanonne HET
ow eH 1 Apowen HeT
Koip 3op 1 manKeip3op (Ha caMoM HET
Jienie KOpeHb manKeip, a
HE man)

[Ipexne Bcero HaIMOMHHUM, YTO CPEAHSS YaCTOTHOCTBH Mapbl MOp-
(OB B IOCTPOCHHOI HaMH ceTH paBHa 1756, B TO BpeMs Kak B TaOIUIe
4 HeT HM OJTHOM MapBkl, Ybsl YACTOTHOCTH IIPEBBICKIIA ObI 26; HEBBICOKAS
9aCTOTHOCTh ATHX Map, MOMUMO IPOYETO, MO3BOJIMIIA HAM OTPA3HTh B
ctonbue “crnoBodopmbl”’ TabnHIbl 4 Bce IPUMEPHI U3 HAIIETO KOPITY-
ca, HaliJICHHbIC Ha KAXIYI0 U3 MPEJCTAaBICHHBIX B TaOIHIIE ap Mop-
¢oB. Takum 00pa3oM, MOXKHO CKa3aTh, YTO BCE ITH MApbl JOCTATOUHO
nepudepuiiHbl 1 OKKa3noHaNbHbI. [loMuMo 3TorOo, 18 13 25 pazdopos
HEBEPHBI: KaK MPaBUJIO, OIIMOKHM Hapcepa CBA3aHbI C TEM, YTO CJIOBO-
(hopMa, 3aMMCTBOBaHHAs U3 PYCCKOTO s3bIKa, pa30UpaeTcs Kak Oari-
KHpPCKast cJI0BOQOpMa, OCHOBA KOTOPOI HAXOIUTCS B CIOBape, cM. (5):

(S)umenno{um+ten+uo=yrexapcmeo»=S=P0OSS.38G,ACC|lumen+
Ho=yyenvlii|300posvliin=ADJ=ACC|um+en+no=n»cocamoy=V=P
ASS,PST.DEF}
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B sTOoM mpumepe B IBYX M3 TpeX BO3MOXKHBIX pa300pOB PyCcCKoOe
Hapeuue umerHo pazodpaHo kak popma GaIIKUPCKOHN JIEKCEMBI UM, B
cocTaBe KOTOpoH (pUrypupyroT apQukcsl en U Ho, UMEIOIINE TTIaCHbIE
pa3HbIX PSIOB.

Bcé 310 roBopuT 0 TOM, UTO K Hapcepy AOJKEH ObITh MOAKIIOYEH
CJIOBaph PYCCKOSI3BIYHBIX CJIOB, HUCMOJIb3YEMBbIX B OAQIIKMPCKUX TEK-
crax B cutyauun code-switching. OgHako npaBuiia, KOTOpoe 3ampe-
mano Ol coyeTaHus: MOPQOB, COJAEPIKALINX TIACHBIE Pa3HBIX PSIOB,
Mo-BUAMMOMY, He TpeOyercs: § map, mpe[CTaBICHHBIX B Tabmuie 1,
SIBIISTIOTCSI CJICICTBHEM IPABMIIBHBIX pa300pOB MPOTPAMMBI.

Mpbl aHanM3upoBai H Trpad, MOCTPOCHHBI Ha TOPsAKE apPUKCOB
B cioBoopMax, M OOHAPYKWUJIHM, YTO BAPHAUBHOCTH B SI3bIKE (DUKCH-
pyetcs Toapko B Tpéx Toukax: PL-POSS1SG, PL-POSS2SG, CLIT.
INDEF-CLIT.INTERROG. Takum 06pazom, MOXHO 3aKJIIOUUTH, YTO
JUIs Iapcepa «BBIFOJIHEE» 3a/1aTh BO3MOXKHBIN MOPsAI0K apPHKCOB, 3a-
JIOXKUB B HEM TPH TOYKHM BAPHMATUBHOCTH, YEM HE 3a/1aBaTh HMKAKHX
npasui opsiaka apdukcon (cM. cxoxyto uzaero B (Epmonaesa 2015)

TakuMm 0Opa3oM, psig 0OHAPYKEHHBIX HAMH CBOMCTB rpada (B 4acT-
HOCTH, pEOpa MeX Ty ABYMS IMOJOBUHAMU Tpada, comepikanuMu Mop-
(BI ¢ TIaCHBIMU Pa3HBIX PSAAOB) OMOT YIYUYIIUTH MOP(HOIOTHYECKHUI
aHaIM3aTop JUIA OAIIKUPCKOTO sA3bIka. [loMuMo 3TOTO, 3ampeT Ha CBO-
00HBII TOPSAIOK aQPHUKCOB yIydIIaeT TOYHOCTH Pa300poB.

Cnucok rnocc: ACC — akky3zatuB, CLIT.INDEF — knutuka co 3Ha-
yenueM HeonpeneneHHocTH, CLIT.INTERROG — knuTtuka co 3Haue-
HueM BonpocutenbHocTd, POSS.1SG — nputskarenbHbIi TOKa3aTelb
[epBOro JuLa exuHcTBeHHOro uncia, POSS.2SG — npurskaTenbHbli
IOKAa3aTeNIh BTOPOTO JIUIIa €AUHCTBEHHOTO urcna, PASS — ctpamarens-
weiit 3amor, PST.DEF — onpenenéanoe npomrenmiee Bpems, PL — MHO-
*ectBeHHoe uncno, RECP — perumpok, S — cymiecTBurensHoe, V —
[J1aroJ.
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A STUDY ON CROSS PROCESSING BETWEEN
THE SAME FAMILY
AND SIMILAR LANGUAGES!

Muheyat Niyazbek!?, Kuenssaule Talp?, Dawa Idomucao'?

'School of Information Science and Engineering Xinjiang University,
830046, Urumqi
*Xinjiang Laboratory of Multi-language Information Technology,
830046, Urumqi
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830011, Urumgqi

The extension of natural language processing systems, such as MT
(machine translation), to a new language especially the minority languages
being used in China requires large amounts of paralleled data. Generally,
it is prohibitive to collect huge paralleled data. This paper first investigates
the similarity level between the same family and closer languages (such as
Altai family languages) and then examines a transformation between their
words and texts. Cosine similarity measure and dynamic programming
(DP) algorithm are used to calculate the similarity between the source
and target languages using a multilingual parallel data set. Test data set
includes 7,854 paralleled sentences of Chinese, Uyghur, Kazakh and
Mongolian various writing systems. Experimental results demonstrate
that the similarity level of the languages from the same language branch
is higher than that between different language branches while lower than
that between the Altai family languages. Furthermore, we find that a text
transformation of word to word units is feasible for the same language
branches when replacing the function affixes of word using a function
affixes rule bank to create common models. Additionally, it functions well
without MT and order changes of parallel sentences.

1. Introduction

Language can be considered as a unique representation of the na-
tional culture and plays an important role in the research of the develop-
ment and expanding traditional culture.

! Foundation item : Xinjiang Uygur Autonomous Region Science and Tech-
nology Support Project (201291116) and (61163030) ; Multi-Lingual Information
Technology Laboratory of Xinjiang open projects funded (XJDX0905-2013-3)

Biography : Muheyat Niyazbek (1967-), man, associate Professor; Correspond-
ing author : [.Dawa(1956-) ,man,Doctor, Professor; Kuenssaule Talp(1969-) ,wom-
an ,associate Professor; E-mail: muheyatn@126.com



Muheyat Niyazbek et all 163

Researches work on the national language processing for minor-
ity languages are gradually move from character display to intelligen-
tized text processing. However, the resources, such as bilingual corpus,
are very important to the multilingual text and speech processing. It
is prohibitive to accumulate and create huge number of resources for
developing country-wide languages like minority languages spoken in
China.

Some languages, like Altai family languages, are very similar in
their writing system and spoken style. Figure 1 shows the sentence
alignment examples writing by different graphic characters of Mon-
golian. They are used today in Inner Mongolia, Xinjiang, and Mongo-
lia respectively. We call them Mongolian language branch (! (MLB).
Another set of sentences shown in figure 2 are Uyghur, Kazakh and
Kyrgyz languages, all written by Arabic graphic characters belonging
to Turkish. These languages are called TLB. We can see that each sen-
tence consists of a sequence of entries, where two entries are separated
by a space. The SOV grammar, the order of subject, predicate, object
and verb, edit rule of a word and word order, are similar to each other.
MGL and TLB are different in the writing style, but they are very close
in SOV grammar and syntax.

We can also find the relationship between each entry indicated by
bias parts in Fig. 1 or Fig. 2. In a case of MLB, a transformation of word
by word or stem by stem units is derived from ToDo to NM. However,
it is rather difficult for the case of TM to ToDo and NM to MGL as
shown in Fig. 3. Notably from Fig. 2, a text transformation between
TLB of word or stem units may be possible.

[TM-Unicode: - agula: - yin' - - degree egule hobuljana] Uyghur: YQ‘«-‘LS UL'IJ Af—ly éJ_._.).._.

TM:: - il - oy < W - - (xbony Pkiliseng  gachan  wyge  bizning
iy

Kazakh:  &losdsS olals & s
ToDO: TwRre/ + geve ¢ ¢ domied |+ )

Kelecing qaxan wge  bizding.
[TODO-Unicode: tutliin deere vilen ko "bvizvnei]. X
kyrgyz:  SeladsS obls £ ey
NM:: - Vynuiis® - 135p33° * YWIDH' * XOBYII39HD 2 kelesen qachan o bizdin.
[NM-Unicode - - tuliin deeree vilen ko 'bvizeene],
Writing direction.
Fig.1. Example of the alignment Fig.2. Example of the alignment

sentences by MLB sentences by TLB
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B s A= [mwa1l=a .

IO T = e [[RESES E= | —

T~T T = T w1 [l |

Fig. 3. Word alignment by Unicode of MGL

When performing MT from Chinese to Uyghur or to Kyrgyz, the
method illustrated in Fig.4 may be an efficient way. The overall proce-
dure is that an MT from Chinese to Uyghur is first performed, and fol-
lowed by TT (text transformation) from Uyghur to Kyrgyz or Kazakh,
and not Chinese to Uyghur and again do Chinese to Kyrgyz. Many
common stems and the same order are also observed in the case of
Uyghur to Kyrgyz or Kazakh, as indicated in red parts in Fig.4. This
method can also be applied for the transformation between MLB. In
this work, we will first investigate the similarity level between the texts
of MLB or TLB. Then we propose an approach to transform texts be-
tween similar languages in different groups of MLB or TLB based on
the similarity of bilingual text entries and DP algorithm.

v =

A Uyghur: o€ Jals 4555 S 5u

+ MT . -

2 [bizning oyge gachan kilisen ?]
B

{5

i[] TT

=

2 n " . .
3= Kyrgyz: TSl als slald &4 oo
__3 [bizdin vvgO gachan kEIEsen?]

Fig. 4. An approach of MT, and then TT in a case of from
Chinese to TLB

2. Previous Reaches

T.Schultz et. al. developed a way for acoustic modeling cross lan-
guages using global phoneme mapping to 15 languages acoustic datal?!.
They examine what performance can be expected in this scenario. Their
experiments are only for speech recognition on the resource sparse lan-



Muheyat Niyazbek et all 165

guages. The paper B! introduces various approaches adopted in Chi-
nese —English Cross language information retrieval via MT technique.
Furthermore, there are many researches focused on only computing sen-
tence similarity on the same language text for improving MT quality .

At present, researches on cross language transformation in the same
family language, particularly minority languages, are not usual. In
our framework, we proposed an approach based on a data-driven and
linguistic rule to transform the Mongolian texts writing by multiform
characters 1

3. Investigation approach
3.1. Bilingual text similarity

In order to derive similarity of two sequences from bilingual align-
ment text, a cosine similarity method is used in this research.Cosine
similarity is a measure of similarity between two vectors of an inner
product space that measures the cosine of the angle between them. The
cosine of 0° is 1, and it is less than 1 for any other angle. It is thus a
judgment of orientation and not magnitude: two vectors with the same
orientation have a cosine similarity of 1, two vectors at 90° have a simi-
larity of 0, and two vectors diametrically opposed have a similarity of
-1, independent of their magnitude [¢. Cosine similarity is particularly
used in positive space, where the outcome is neatly bounded in [0,1].
The cosine of two vectors can be derived by using the following formu-
la: Given two vectors of attributes for example, 4 and B (see function
(1)), the cosine similarity, cos(8), is represented using a dot product and
magnitude as function (2). In Here n and m is indicate the size of entries
of two texts respectively.

A=ay,a,,..a, D
B=b,b,,..b,
Zn: A, x B,
A-B .
simlarity = Cos (0) = ||A||||B|| — i=l 2)

Y A% Y (8)

For text matching, the attribute vectors 4 and B are usually the term
frequency vectors of the documents. The cosine similarity can be seen
as a method of normalizing document length during comparison.
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3.2. DP matching

In this section, a way to create the target language word model from
the result of similarity word’s list is proposed based on the DP algo-
rithm. This means that to develop a rule to find a target language entry
when having source language entry and similar strings resulted from
alignment sentences.

DP, also known as dynamic time warping (DTW), was introduced
for non-linear time alignment of two continuing patterns ). DP can ef-
fectively minimize errors that occur during the time alignment of the
two patterns. Compared with conventional methods of matching two
strings such as edit distance and longest common subsequence *!, DP is
more effective because an entry can correspond to more than one entry
during the matching. The DP algorithm is addressed as follows:

Consider two entries W, and W, with arbitrary length, say, / and k
respectively in equation (3).

Wl =a| ,az ,...ak (3)
W2 :bl ,bz ,b]

Taking distance d,(i, j) between the entries, we initialize them as
follows:

L if q=b @
d,= . 0 if So1=S]0]

0 Otherwise , gt[O][O]z{1 Otherwise (5)
For j=1 to |W), glollj1=glollj~1I+d[o]l] ©

For i=1 to |W], g[ill0]=g[i~1[0]+d[i][0]

Then, the matching between entries W, and W, is regarded as a
temporal alignment in a two-dimensional plane (see figure 5). Suppose
that the sequence of matched pairs ¢,(i;, j,) of W and W, forms a time
warping function F expressed as,

F = Ci1,CHh,r ,Cpyr ,C (7)
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B
J CukD
by .
C
b; ij) ’/
by SV,
: g(e)
. G
by
b, aang@
a; ap as a; ag i A

Fig. 5. An example of DP matching path

Let g,(c,) denote the minimized overall distance representing
the explicitly accumulated distance from c¢,(L]) foc,(7,j). Then,
g, (¢;) = g,(i, j) canbe expressed by equation (8) when the initializations
are given by equations (5) and (6) (here, [ is the size of the entries).

gl(i,j-1)+dl(i,j)
g/(i,j) =mind g,(i—1,j — ) +2xd(i, ) ®)
g/ (i-1,))+d,(,))

Now, if, for example, there are g candidate words to be selected and
the minimized overall distance is given by Dy, (W,,W,) = (I/k + g, (k-1,1-1),

min

then the word will finally be selected by equation (9).
D.=min{D4,,(W,, W,)} 9)

Note that, the implementation of equation (8) runs in O(%,/) time.

4. Experiments and results

4.1. Data
Table 1 test data
language #of sentence #of entry #of stem | #of alphabet
Chinese 7854 101,235
Uyghur 7654 45,872 8626 31




168 LINGUISTIC SOFTWARE

Kazakh 7854 38,050 7508 33

Kyrgyz 7854 34,545 8658 32
™ 7854 31015 12833 31

TODO 7854 32420 9531 31
NM 7854 28043 8416

Focusing on the multilingual medical service system, a multilin-
gual parallel database was built in our framework, supported by NS-
FCP[ SFXP] This database was collected from Chinese sentences in
the medical science and medicine information domain, and translated
to Uyghur, Kazakh and Mongolian manually. There are 7,854 sentence
pairs used to evaluate the similarity between two language pairs. The
details of test data are listed in table 1.

4.2. Similarity investigation

Experiments to investigate the similarities between language
pairs were further tested in three levels, including Unicode sentence
and word levels by applying the function (2) addressed in section 3
above.

First, converting the sentences to vector sequence using a space be-
tween entries was performed, and then the similarity by language pairs
was computed. Figure 6 shows the results of the similarity in sentence
level for MLB and TLB respectively.

1
09
08 1

TLB-TODO

T

0.6
0.5
04 -
0.3
0.2
0.1 ff
0

Cosine similarity

katm kytm utm b-todo ky-todo u-tode tm-todo tm-NM NM-todo uwka uwky kaky
Test language pairs

Fig. 6. Results of the sentence similarity by language pairs
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Figure 6 shows some interesting phenomena. Firstly, in the case
of pairs of TLB, the similarity is very high (close to 0.87), for those in
the same family and called different languages. Secondly, in the case
of MLB, the similarity between TM and ToDo pair is less than TLB
and to 0.72 even MLB is in the same family and same nationality lan-
guages. Finally, the similarity between the different groups and used in
the same areas, e.g TLB-ToDo in Fig.6, is less than MLB comparing to
TLB, and higher than TLB-TM (here TLB and TM are used in Xinjiang
and Inner Mongolia respectively).

Next, vocabularies are extracted from text sentences of each lan-
guage, and then the similarities are computed by word set pairs. Fig-
ure 7 show the comparison of the results. We can easily see that the
similarity level is higher when a word—level comparison in the same
language branch while it is so far in the case of the different language
branch.

Cosine similarity

=
=

deferent language branch

1

[ 00407003951 0039 004463 00436 0044

T T T T
uwtodo NMtodo tmtodo  tm-NM
testlanguage pairs

ka-tm utm h-todo

wka

ky-tm ky-todo

Fig.7. Results of the words similarity by language pairs

Fig. 8. DP matching bya entry “bolj” to its similar words
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4.3. Extracting the target language words

In this section, we investigate a way to extract the target language
words when a set of similar words from the source language for an entry
of the target language applying the similarity measure. DP algorithm ad-
dressed section 3.2 above is applied to choose the target language word.

Figure 8 shows some examples for test entry “bol”” from MLB.
There were four candidates such as tests (t,), (t,),(t,) and (t,) in figure
8. The best choose was (t,) and (t,) because it gives the minimal overall
distance, min (n,m)= 0.111.The results indicate that, an entry “bol;”,
which is a verb in the source language NM word set, will be created
to a word “bolji” of the target language ToDo when add a postfix “7”
to source word suffix in a case of MBL. There are many similar ex-
amples of TLB, e.g shown Fig.4, when a function sub-word of target
language Kyrgyz “go” will be replaced by a function sub-word “ge” of
the source language Uyghur. Thus, it is easy to have a text transforma-
tion by word to word unit between the similar languages, such as Altai
family languages without MT technique.

5. Conclusion

In this paper, we discussed a conversion method among texts for
similar languages. Firstly, we investigated the similarity levels of lan-
guages in the same group and between deferent groups using cosine
similarity measure. Then we investigated a way to find the target lan-
guage words from the source language based on the DP algorithm

We confirmed that the transformation is more feasible by word to
word units when learning the connection rule of a stem and an affix
(function words) between the source and target languages by word lev-
el. Thus, this avoids the uphill work of MT for the resource-deficient
languages such as minority languages being used in the developing
countries. Additionally, the costs can be reduced.

In the future, we will further investigate the connection rule of a stem
and an affix (function words) between the source and target languages.
Meanwhile, we will work on building the statistic models for them.
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EXPERIENCE OF CREATION OF LINGUISTIC SOFTWARE
IN UZBEKISTAN

Anvar Nuriev

¢upma ‘SPELLS’
Tashkent, Uzbekistan

This article describes the experience of creating linguistic software in
Uzbekistan, as an example of software products created by the company
«SPELLS» for the period from 1999 to 2005. Briefly describes the
following software products:

1. Russian-Uzbek and Uzbek-Russian translation dictionary.

2. Module editing of keyboard layouts for the Uzbek language.

3. Transliterator from Uzbek (Cyrillic) to Uzbek (Latin) and vice
versa.

4. Spellchecker program for Uzbek language in Microsoft Office
applications.

5. Automatic translator of texts from Uzbek to Russian and vice
versa.

Also in the article listed the sequence of creation and the creation
of conditions for these software products, describes the difficulties
developers of this software encountered while writing it. A brief review of
similar softwares of companies which worked in this area in the past and
are working at present.

1. BBenenue

PasButre TexXHONOrMi aBTOMarndyeckoro mepesoga B Poccnn u B
mupe, KoHie 90bIX ToJJ0B MPONUIOTrO BEKa, MO3BOJIWIO CYIIECTBEHHO
YBEJIMYUTH CKOPOCTH PaboThl ¢ JOKyMEeHTaMH. YTO B CBOIO OYepenb
CKa3aJ10Ch Ha yBEIMUYEHUH IPOU3BOAUTENBHOCTH Tpyaa. K coxanenuro,
B 3TO BpeMs pa3paboTOK B JaHHOH 001acTH, B Y30€KUCTaHE HE BEJIOCh.
[IporpaMMHbIe IPOLYKTHI, CO31aBa€Mbl€ B 3TO BpPEMsI HE MOIVIM CUH-
TaThCS MOJIE3HBIMU B CHUJTY CJIMIITKOM Malloi CIIOBapHOH 0a3bl u ci1aboit
npopaboTKu uHTEpdeiica monp3oparens. JlaHHas cUTyalusi U HATOI-
KHYJIa Ha MBICITb O CO3JJaHUH JIEKTPOHHOM BEpPCUU CiioBapeil y30eKcKo-
PYCCKOTO M pyCCKO-y30eKkCcKoro HarpaBiieHuH. [IpoaHanu3upoBaB OMbIT
CO37aHMs CIOBapEl PyCCKO-aHINIMMCKOTO U APYTHX HAIPAaBICHUH, 11O-
CJIe M3Y4EHHS CYIIECTBYIOIETO PhIHKA B 3TOH 00acTH, OBLIO IPUHSITO
pelieHre o Hadaje paboT MO CO3IaHUI0 CIOBaps.
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2. DJIeKTPOHHBIN NEePEeBOIHOM CJI0BAPb PYCCKO-y30€KCKOT0
U Y30€KCKO-PYCCKOIr0 HAaNpaBJIeHU .

B 1999 rony xommanus «SPELLSy» BeIycTHIIa TIEPBYIO BEPCHIO
ANIEKTPOHHOT'O CJIOBAPS y30E€KCKO-PYCCKOIO HAIpaBlIEHUs. 32 OCHOBY
ObUI B3AT OyMaX<HbI aHaIOr OJHOTOMHOTrO cioBapsi 1988 rona Belmy-
cka. CioBapb ObLJI OTCKAaHUPOBAH W TOJTYYEHHBIN (aiinbl OblIH 00pa-
0OTaHBI C TOMOIIbIO ABTOMATHUECKUX CPEJICTB PACIIO3HABAHUS TEKCTA.
Jlanee TEKCT pelakTUPOBAJICS B CIIEUATILHOM PEIAKTOpE, II€ CIOBO U
clIoBapHast CTaThs(MepeBOT) CBAZBIBAIUCH MEKIY co00iil. OO1iee komu-
YECTBO CJIOBapHBIX CTaTeil cocTaBMiIO OkoJIO 38 Teicsy. [IpumeHeHue
TecToBOro (popmara B kauectBe B/l MO3BONIMIIO OTKA3aThCS OT YCTaHOB-
ku crienuanu3upoBaHubix CY B/, uyTo cienano ycTaHOBKY MPOrpaMMBI
MIPOCTOW U MOHATHOM.

[f4” Uzbek-Russian |_ O =]

Paiin Caosape  MNomowe

TAsTHI ﬂ

a3 MO

A23M0J fa” Lug’at - Nepeson =] S
TaaMol

masmoy| Aa0d
masigu | 1 moxe; ff moneEoH; maxTa ~IapH xIcIKOBHE NN, ~1a B

mafimar| [ofe, Ha Iole; ~ HILUTapH ToleEHE paboTH, ~ MyIHpH
nEfnHl|  moNERON; OHAHHMHT K¥HTIH Goama, HoJTaHHHT K{HT.IH
Aara ~Ja BOS08. MATE IYMAET & CEBOEM peEem{e, a peEE:Hc-I{ -0

B33 | nome (o e ofF ugpax u . 1),
AAKEAHZ| o saropofHad yoageha, gada.
DA ey
marma
I aEHaM-IyERam
I — -
I,ua.na

E Ni=l

Puc 1. ¥Y30-Pyc cnoBaps

Jlanmee B TeyeHme roja 1O TAaKOW k€ cxeMe OBbLI CO3/1aH PYCCKO-
y30eKCKUi clioBapb. B JaHHOM ciydae 3a OCHOBY OBLT B3SIT ABYXTOM-
Huk 1983-1984 roga Beimycka. B mpomecce paboTel ObLT q0padoTaH
WHCTPYMEHTApUH U CO3JaHMsI CIOBapsi B CTOPOHY yAOOCTBa pabOThI
KOPPEKTOPOB. BbIN MOMBITKHA 10paboTaTh HHCTPYMEHTAPUH ISl KOJI-
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JISKTUBHOU paboThI ¢ oHOM B/, HO B mporiecce paboTHI, ITOCE pacueTra
TpyZl03aTpaT Ha CO3/aHKE MOJOOHON CXeMbl ObLTO MPUHATO PEIICHHUE
OTKa3aTbCs OT TAKOTO MOAXO0/1a U3-3a OONBILINX TPYHO3aTpar.

OO01ee KOJIMYECTBO CIIOBAPHBIX CTAaTeil B JaHHOM CIIOBape II0-
JIy4UJIOCh OKOJO 75 Thicsd. JlaHHBIE ClOBapu, Kak U MOCIEAYIOLINe
ObUTM OOBbEUHEHBI B OJJHOM HHTEpdeiice, C BOZMOXKHOCTBIO BEIOOpA
HYXKHOTO HampasieHus nepeBoaa. Co BpemeHeM OblUTH 100aBJIEeHBI He-
CKOJIBKO CJIOBapeil MEHBIIETO 00beMa 10 CIEeIyIOIUM HallPaBICHUIM-
JEJIONPOU3BOICTBO, MEAULIMHA, TOPHOE JIEJI0 U T.1.

i Lug'at - Mepesog
KHHL/a 26
1 KHTOG; HHTepeCHAH ~A KH3HK KHTOO;
HOBAA ~a AHTH KHTOG, CHAETL A ~0H KHTOO
MYTOJIaa KHIMOK, KHT00 YCTHAA ¥THPMOK;
2 madprap (Supop MaKcam yuyH Ge/ITHIAHTAH
madap); GyxraaTepckHe ~H GyXranrepua
madTapiap; KAHeIAPCKAA ~A KaHIelApHs
(nmopa) madrapu; KaccoBad ~a Kacca
madTapH; ~A A0 H NpeII0ske HHE
mmEoAT Ba Takmduap JadTapm;
3 xuT06 (HHPHK acapHEHT MycTaKu GHp
KHCMH). POMAH B IATH ~AX Gelll KHTo6OaH £ L]
Hbopar poman;* (BaM) M ~H B PYKH 0y =
HIIHHHT ycTacH (OMHIKOPH) CH3 Y3HHIHZ, ~a
3Q CeMBI0 MeATAMH XHUHCH, Xed GHp

=== ===
l 4|
TymyHuO GVIMAaianran (TYUyHHII #yaa % EEED

KHilHH) Hapca.

Puc 2. Pyc-¥Y36 cnoBapb

3. MoayJib peJaKTHPOBAHHUS PACKJIAIKYN KJIABHATYPbI JIs1
y30€KCKOro fi3bIKa.

B cuity Gomnb1iioit pacipocTpaHEHHOCTH OTIEPAIIMOHHBIX CUCTEM Ce-
puu Windows 95-98 nnst moHOIICHHOHN paboThI cO CIOBapsIMU B TUIa-
HE BBOZIA 4eX CHMBOJIOB y36eKkckoit kupummaisl (“K”, <V F7, “X”)
MPUIIIOCH CO3/1aTh PENAKTOP KiIaBUATyphl. JlaHHBIA MOAYIH TIO3BOJISLT
N00aBIATh PACKIIANIKY KIABHATYPHI 1T Y30eKCKOM Kupinnbl. J{ist ay-
OmmpoBaHus (QyHKIMS BBOJA TaHHBII CHMOBJIOB ObLIA TPETyCMOTPEHA
TakK ’k€ B CTPOKE TIOMCKa B HHTEpdeiice croBapsi.

B cuny Henonuo# noxaepikke ¢popmara Unicode B OC aToi cepun,
MPUIIIOCH T0padaThIBaTh COMEPKUMOE (ailyioB, OTBEYAOIIUX 3a KO-
JIOBYIO CTpaHHUIly. ITO OBLIO, HEOOXOAMMO JUI KOPPEKTHOTO OTOOpa-
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Meneaxep packnafky KNagHaTypul

\f pacKnagku I
Mpagtii Al + Sykea

W [123¢4

B X ? %

v PrccrmA
w AHrAMACKKA (CLLA)
E Y3BerckHA (KHpHAIHLE)

OTODPAEHTE ASEIKOEYHD MaHENE

| ﬁ;%{ = |« 1201

Puc 3. Penaktop y30eKCKOH KJIaBHATyPHI

JKCHWMSI BBINNIEYKA3aHHBIX CHMBOJIOB B TIPUJIOKEHUAX. B mocnenyromumx
Bepcusix OC, ¢ nonHol nomaeprxkoir Unicode 310 MHOTIA TPUBOAMIIO
K HEKOTOPBIM KOH(DIMKTAM NP HHICKCUPOBAHUH HEKOTOPHIX (haiiyioB.
JlaHHYIO TPOOIeMy MPUXOAMIOCH TaK JKE PelaTh.

4. Tpancaureparop y30eKCKOi KHUPWIJIMIBI HA Y30€KCKYI0
JIATUHUILY

Crenyronmum OB pa3paboTaH MOAYJIb TPAHCIUTEPAIMH TEKCTa
C y30eKCKOM KHMPHJUIMIBI HA JIATUHHIYY U B OOpaTHOM HaIpaBJICHUH.
Camu mpaBumIia 3aMeHbBI TPYIIIIBI CUMBOJIOB HE MPEICTABIISIOT CIIOKHO-
cti. OCHOBHAsI 33/1a4a COCTOsAJIAa B TOM, YTOOBI CO3/IaTh CIIOBAaph CIIOB,
KOTOpbIE HE TPaHCIUTEPUPYIOTCS MO TpaBUiIaM, a SBISIFOTCS] UCKIIIO-
yenusimu. K mpumepy «{upk» Tpanciutepupyercs kak «Sirky», XoTs
0 MpaBWJIaM JOJDKHO TpaHCIUTepupoBathest kKak «Tsirk». B cimoBapb
o510 mobasieno cseire 2000 cioB uckiarodeHui. [10M00HBIM ClIOBa-
peM obrnamana TOJIBKO 3Ta MporpaMma Cpeiy CYIIECTBOBABIINX B TO
BpeMsI Ha PBIHKE.
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]

Xy Esssi=-Eezrern v A

B @100 211 120 A3 0 24 1 151 16 1 170 18 1 -1 B

X

2. Ish yo‘nalishlari.

Biron bir kasbni tanlashdan oldin. bu kasb qaysi ish yo'nalishiga va qaysi ish faoliyatiga
to‘g'ri kelishini bilish lozim.

Agosty ish yonalishlari quyidagilar bo‘lishi mumkin:

1) Iste’dodi bo‘yicha ishlash:

2) Yollamb ishlash;

3) O‘z ishini olib borish,

4) Ijodkorlik.

2.1.Iste’dodi bo‘vicha ishlash

Bupurun Gymampa ranupud YTHnraH ¥3 HCTERNOIH Ba TANaHTH €KH V3H CeBraH HIIH
x0001cH) G¥IHYA TAHIAHIAH KacO TYPH 3HT MaKcagra MyBOOHKIHNCH XHCOOIaHATIL.

X000 Kact d¥na onagumu?. By caBoira KyHugariya kaposd oIHIm MyMKHH:
X000n — Oy HHCOHTAPHHHT 3HT CEBIMIH MALIFYIOTIAPH OHIaH GaHn OVIHIUTAPHIHP.
Xo00n 0Viinua Kacd Tomud HIIAMm — 6y Haealb HIN XHcoONaHANN, KAICHKI, CeBraH HIIHHTHI

Puc 4. Tpanciureparop y30€KCKONH KUPHIUTULIBI

S. IIporpamMmma npoBepKH NpaBoONUCAHUSA
y30€KCKOro si3bIKa
B npuioxkeHusix Microsoft Office

Jlaee Ha OCHOBE CYIICCTBYIOIIEH 0Oa3bl CIIOB Y30€KCKOTO S3bIKA
0bU10 pazpadorano 11O ans mpoBepKy MpaBOMUCAHUS Y30EKCKON Ku-
pwuHel B puitokernsx Microsoft Office. [l atoro 6put0 3aKimo-
YEeHO JIMIIEH3MOHHOE COoMTalleHue ¢ koMmnanueit Microsoft Ha ncmomns-
3oBanue APl mpunoxenuit nannoit komnanuu. [Ipu cozmanuu BJ1 mis
JAHHOTO TIPWIOKEHHS B CIEIMATbHOM HHCTPYMEHTApUH YKa3bIBaJIH
MPUHAICKHOCTh KaXKI0TO CJI0Ba K TOW HJIM MHOM YacTH peYd W Ha
OCHOBE 3TOTO T€HEPHUPOBATTUCH TE€ WM HHBIE TPYIIITHI IPOU3BOIHBIX TSI
9THX CJIOB. B mocienyroiemM 3Tu rpymibl TPOU3BOAHBIX U CIIY>KWJIH B
Ka4yeCTBe TajOHa IIPH MpoBepke npaBomnucanus. Kommanus Microsoft
nproOpena MmpaBa Ha MCIIOIB30BaHUE MTOJOOHOM 0a3bl B pelIn3ax CBOUX
MporpaMM JUIsl y30€KCKOM JIATHHMIIBI. ITO OBLIO TIPOIUKTOBAHO TEM,
YTO O(HIUATBHBIM S3BIKOM MPH 0(POPMIICHUHU JOKYMEHTOB Ha TepPpH-
Topun PecnyOnuku Y30ekuctan Obuta MpU3HAHA UMEHHO JIATHHUIIA U
MOJePKKa KHPUJUTHILIBI ObliIa TIPU3HAHA HELeJIeCO00Pa3HOM.
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6. ABTOMaTH4YeCKHUIl ePeBOAYNK TEKCTOB € Y30eKCKOI0
fI3bIKA HA PYCCKUIl 1 B 00PaTHOM HamnpaBJIeHUM.

Ha ocHoBe co3manHO# 6236l CJIOB U MPOU3BOIHBIX U HAKOIIJICHHOTO
OTbITa OBUIO MPUHATO PELICHUE O CO3IaHUN aBTOMATHYECKOTO TIEPEBO/I-
YhKa TEKCTOB. B TeueHun 2 net ObUIM CO3[aHBI MEPEBOAYMKN TEKCTOB
CHaJalla C PYCCKOTO sI3bIKa Ha Y30€KCKHI, TOTOM M B OOparHOM Ha-
npaenernd. [IporpaMMel paboTanu Mo clenyroneMy anroputmy. BHa-
yaJjie aHaJU3MPOBAIIMCH CIOBA B UCXOAHOM MPEIOKEHUH. BhIaensmuchy
OCHOBBI, 110 MTOJTyYEHHBIM Pe3yJIbTaraM B CYIIECTBYIOIIeH 0a3e mpouc-
XOJIMJI ITIOMCK COOTBETCTBYIOLIETO NIEPEBOA U MOITYUCHHBIE PE3YIIbTaThI
(opMHPOBATUCH B KOHEYHOE TPEIOKEHNE COTIACHO TPABHII A3bIKA, HA
KOTOPBIA OCYIIECTBISUICS repeBoi. [IpuMeHeHne mogoOHOro moaxona
MO3BOJIMIIO M30€KaTh HEKOPPEKTHBIX PE3YyNbTaTOB, KOTOpPBIE MOTyda-
eTCs €CIIH TpOorpaMMa HCTIONIB3yeT MPsSMON METOIl TiepeBoa Oe3 ydera
MpaBUII A3BIKA, KOTJIA HCXOAHOE CIIOBO Y TIOJTYYEHHBIM IEPEBO OCTAOT-
s B IPEUIOKEHNH Ha TEX K€ MeCTaX. B MHCTpyMEHTapHH NCIIONIb30Ba-
nach enrHast 6asza Juis KOpPEKTOPOB, PA0OTAIOIINX B IPOEKTE C BblIauei
CTaTUCTHUKH MO IPOU3ZBOAUTEIEHOCTH TEKYILEMY IIPOTPECCY.

ELSPELLS Talmoch 1.1

dalin Mpaeka MMepssog 7

A pag BeTpete
4 MOY B KOV
A ToBIEe WKeITyY

4 Pycaro-vabercani |
Yaberoko-PyCCii
S

MeH yupaIyera xypcaim,
Men makTadra KeTasnma.
MeH MakTaGHH ceBaMaH

Mepesencro = 4

Puc 5. Pyc-¥Y36 u Y306-Pyc nepeBoaymk TeKCTOB

3arTaHuPOBAaHHOE JOMOJTHEHUE B BUJIC BOBMOXXHOCTH TIEPEBOIUTH
TEKCTOB Ha y30€KCKOM KMPHWJUIMILE U BbIaueil pe3yabTaToB Ha Hel ke
He OBIJIO OCYILECTBIICHO B CUIIY AOCTaTOYHO OOJIBIIUX TPYA03aTpar.
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[Ipu cozganuu NMPOAYKTOB MUCHOIB30BAIUCH CPEACTBA Pa3paboOTKu
C++, Delphi.

OCHOBHOM HITAT IPOTPAMMUCTOB ObLT 3 UeIoBeKa.

KonuuecTBo JIMHIBUCTOB U KOPPEKTOPOB B Pa3HbIE MEPUOIBI CO3-
JaHWs TPOYKTOB COCTAaBIsUT OT 2-10 8 denoBek. Hambombimwmii pocT
miTaTa KOMIIAHUM ObUT BO BpeMsl paboThl HaJl aBTOMaTU4YE€CKUM Iepe-
BOJYHKOM TEKCTOB.

N3 cymecTByomux MoJ00HBIX PEIICHUH XOTEJIOCh Obl OTMETHUTH
nepeBogHol cioBaph IBORA, kommannu O°zbegim Dasturlari. Cio-
Baph MO3BOJISIET MOIYYUTH TEPEBOA B TPEX HAIPABICHUSIX-PYCCKOM,
y30eKCcKOM U aHTHicKoM. CIIOBapHBIE CTaThH CO3/1aBaJIMCh MTOTHOCTHIO
«C HyJS», ¢ TIpUBJICYEeHHEM JIMHTBHCTOB. O0Ias 60a3a 0B COCTaBIIsIIA
oxosio 120 teic. K coxkanenuto, npumepHo HaurnHas ¢ 2007 roma padora
HaJI JAHHBIM TIPOTYKTOM TIpEKpaIeHa.

Taxk ke 3aciy’KuBaeT yOMHUHAaHUS HHTEpHET-pecypc Solver.uz npe-
JIOCTaBJISABIINHI BO3MOKHOCTB ITOJTyYUTh IIEPEBO/L B TPEX HANPaBICHUSIX-
y30€KCKOM, pycCKOM U aHDIUHCKOM. [loyunTs nepeBoa MOXXHO ObLIO
KaK OT/IEJIbHOTO CJIOBA, TaK M HEOOJIBIIOro TeKcTa. B HacTos1ee Bpems
paboTa Ha/1 JaHHBIM [TPOEKTOM MpeKpalieHa. JJaHHbIe 0 BO3MOKHOM BO-
300HOBIIEHHH Pa0OTHI pecypca K COKaJICHUIO, MOTYYUTh HE YAaJIOCh.

[epuoamuecku co3aaBaIrch CIIOBAPH IS IIEPEBO/IA B TOM HITH HHOM
HaIlpaBIICHUH, HO OHU HE 3aCITy’KUBAIOT BHUMAHUS B CHITy MaJICHBKOM
0a3bl CIIOB, UTO CYIIECTBEHHO CHIKAET IIEHHOCTDH ATUX MPOITYKTOB IS
KOHEYHOT'O TI0JIb30BAaTEsl.

3akaro4yeHue

Pe3toMupys BblIlIECKa3aHHOE XOTEIOCHh ObI OTMETUTD, YTO B HACTOSI-
mee BpeMs, padOThl HaJ MNPOrPAaMMHBIMH MPOIYKTaMU KOMITAaHUH
«SPELLS» mprocTaHOBIEHBI, B CUITy MaJIoii BOCTpeOOBAaHHOCTH JIaH-
HBIX TIPOJIyKTOB y TOJIb30BaTeNeil u ciiaboii Mojenu MoHeTHu3anuu. B
HACTOsIIee BpeMsl BEICTCS MOMCK MHBECTOpa Uil (pruHAHCHPOBAHHS
BO300HOBJICHHUS JaJbHEHIINX paboT HaJa JaHHBIMHU MPOTPAMMHBIMH
MPOIYKTaMH, C BO3MOXKHOCTBIO CO3/1aHUS Ha 0asze CyIIeCTBYIOIIETO
IO onnaitH-pemennii B 001acTH nepeBoa Kak OTACIBHBIX CIIOB, TaK
u TekcToB. [IpopaboTan mpoekT pecypca sl KOJUIEKTHBHOM paboTHI
HaJ| CIIOBaPHBIMH CTAThSMHU IO NPUHIUINY Bukuneanun-3tTo mo3BoauT
CYLIECTBEHHO YCKOPHUT HarojHEeHHe Oasbl CIOBaps W YBEIMYUT Kaue-
CTBO TOJTy4YE€HHBIX MaTepHalioB.
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EVALUATION CRITERIA FOR IT TERMINOLOGY
(IN THE CASE OF THE MEDIAWIKI INTERFACE)

Nikolai Pavlov

CyberSakha, Yakutsk
halan@yandex.ru

Terms and other special vocabulary words are important for the
development of the niche or professional strata in any natural language,
particularly for those that come under the pressure of more widely spoken
languages. For minority languages, the creation of special terminology for
information technology (IT) is of exceptionally high importance because
the IT has become a meta-environment for all fields of human activity,
so that the vocabulary of IT is rapidly turning from a specialist jargon
into a body of words used by an ever higher part of the speakers of any
language. Considering this, and also the exceptionally short time frame
available for the creation of new language norm, the quality of offered
terms is crucial. The criteria collections offered may, as far as possible,
objectivize the expert evaluation, and, more importantly, may help the
compilers of terminology resources to communicate fast and understand
the colleagues successfully and minimize creative tensions.

Pa3BUTOCTB JIEKCHKH TOTO FITH HHOTO SI3bIKA B KAKOK-TO CTETICHH CBH-
JeTeTbCTBYET 00 ypOBHE KyJIBTYpHI Hapoaa. Eciu 3ToT Teswuc, B o0mem-
TO, MOXET OBITh CIIOPEH, TO 3HAYCHUE TEPMUHOJIOTUYECKOTO arapara,
JIEKCHUKU /ISl CHEeLMANIbHbIX IIeJied B COBPEMEHHBIX YCIOBHUIX HEOCIO-
puMo. S3bIK, YTOOBI OCTaBaTHCs (PYHKIMOHAIBHBIM, JJOJKEH OCBAaUBATh
HOBBIE 7151 ce0si cephl, B TOM 4Yncie WHHOKOMMYHUKAITMOHHBIE TEX-
HOJIOTUH, 10 CYyTH CTaBIIME METa-CPeroil B KOTOPOIl C HEAaBHUX MOP
CYIIECTBYIOT M TIOCPEJICTBOM KOTOPOH MPAaKTHYECKU MOTHOCTHIO CTaJH
(YHKIIMOHMPOBAThH BCE OCTATBbHBIC BUBI JICSITEIILHOCTH YEIIOBEKA.

[TockonbKy pEeBOJIONHS B 3TOW 00JIACTH, KaK W JIto0ast Apyras pe-
BOJTIOLUS, C HCTOPHUYECKOW TOYKU 3PEHHS, MIPOUCXOTUT CTPEMHUTEIh-
HO, HOBasl JIEKCHKA HE YCIIEBAET CTaTh Y3yaJIbHOM peuyeBOM HOPMOM B
obmenpuHATOM cMmbicie. [Ipoire roBopsi, MUPOKKHE Macchl HapoJa |
pogeCcCHOHAIbHBIC TPYIIIBI HE TOIBKO HE YCIIEBAIOT IIEPEBAPUTh MHO-
’KECTBO BaPUAHTOB CJIOB CIICIIUAILHOM JICKCUKH, YTOOBI €CTECTBEHHBIM
MyTEeM OCTAaHOBUTHCS HAa HanOoJIee MPUEMIIEMOM U3 HUX, HO JIaXe T10-
3HaKOMHTHCSI C HUIMH B TOJIHOM o0beMe. B urore, TepMuH npuHUMA-
€TcsS B HeM3MEHHOM BHJIE, HapyIIaoneM (OHETHYECKUI CTPOH S3bIKa,
1100, 3a4acTyIo, B BAPHAHTE, HE YIOBICTBOPSIOIIEM YacTh MOJIb30Ba-
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TeJel KOMIBIOTEPHBIX TEXHOJIOTHM, YTO HE CIIOCOOCTBYET YCTOMUNBO-
CTH HOBOTO TepPMHUHA.

Bcnenctsue 3toro, eme 6os1ee Bo3pacTaeT posib COCTaBUTENEN Tep-
MHHOJIOTHYECKHUX PECYPCOB (TEPMUHOJIOIOB, JEKCUKOrpadoB, crienna-
JIMCTOB B Y3KUX 00JIACTSX 3HAHUI), OT OTBETCTBEHHOCTH M KOMIIETEHT-
HOCTHU KOTOPBIX 3aBUCHUT Oyyliee CrieluaabHON JEKCUKH SI3bIKa, a BO
MHOTOM, Cy/1b0a CamMoro s3bIKa.

TepMHUHOTBOPUECTBOM U (POHETHUYECKHM NPE0Opa30BaHUEM TIepe-
HUMAaeMbIX HHTEPHAIIMOHAIBHBIX CJIOB, B TOW MJIM WHOW CTETEHH, 3a-
HUMAIOTCS MHOTHE crieranicTbl. OCHOBHBIMU JBYMS TPYTIIIaMH SB-
JISTFOTCSI JIMHTBUCTHI-TEPMUHOTPA(BI U CTIEIUAIUCTHI B Y3KUX 00JIACTSIX
3HaHUH, UCTIOJIB3YIOIIHE S3BIK B CBOCH ITOBCEAHEBHOM TPoecCroHalb-
HOW JeSITeNbHOCTH. MeXly HUMU ¥ BHYTPH CAMUX TPYIIIT MOTYT OBIThH
pasHble TOJXOABl K TEPMHUHOOOPA30BaHUIO, K OLEHKE CIIeIUATbHON
JIEKCUKH, KOTOpble 00yCIIOBIEHbI KaK YPOBHEM OOIIMX JMHIBHCTHYE-
CKUX 3HaHUH M ypOBHEM 3HaHHUH O CII0OBOOOpPA30BaTEIbHBIX BO3MOXK-
HOCTSIX, CBOMCTBEHHBIX TOMY WJIM MHOMY S3BIKY, TaK U “00IIeCTBEHHO-
MOJUTHYECKUMU ™ TIPUUUHAMH.

OTH pasHble MOAXOIbl MOTYT OOYCJIOBUTH KOH(IMKTBHI, MOTEPU
BPEMEHH, YTO B KOHEYHOM CYETE MPHUBOAMUT K HETaTUBHBIM, C TOUKH
3pEHHS HIMPOTHI UCTIONB30BAHUS A3bIKA, MOCIeACTBUAM. OObEeKTUBHAS
OLICHKa TEPMHUHOB MOTJIa Obl HE TOJIBKO MOJHSITH YPOBEHb TUCKYCCHM
C KaTeropuu “HpaBUTCS/HE HPABUTCS JI0 IPHUEMIIEMOTO apryMEHTAaIlH-
OHHOT'O YPOBHSI, HO 1 caMHM (paKTOM CBOETO CYIIIECTBOBAHMUS IPUBECTH
CHEIMATMCTOB Pa3HON KBAM(UKAIMK K eqUHONW TEPMHUHOTBOPUYECKOM
Matpuiie/mapaaurme/cucreme. C APyroil CTOPOHBI, OOBEKTHBH3AIIMS
MOJKET 3aIlUTUTh CIIEUAINCTa OT HEOOOCHOBAaHHBIX HAIAJ0K CO CTO-
POHBI MOJUTUKAHCTBYIOLIUX CYyOBEKTOB.

VYuuteiBas 370, B 90-x rogax XX Beka TEpMUHOJIOTHYECKas Tpyna
HayuHo-1ccnenoBaTeslbckoro HHCTUTYTa TYMaHUTapHBIX HCCIIEA0Ba-
Huii AH PecnyOnmuku Caxa' (pykoBoautesnp rpynmbl OKOHEITHHKOB
E.N.) pazpaborana KOHUEMIMIO U MPHHLIUIBI TEPMUHOOOPA30BAHHS
JUISL SI3BIKA caxa M, OCHOBAaHHBIC HA HUX, KPUTEPUH OLIEHKH TEPMHHOB.
HyxHo cka3zath, 4TO HpeasIOKEHHAsl CHUCTEMa OLICHKH SIBJISIETCS JKC-
MIEPTHOMU, U TIOATOMY HE MOXKET CUYUTATHCS MOIHOCTHI0 OOBEKTUBHOM.
Bwmecte ¢ TeM, OHa MaKCUMaJIbHO PAllMOHANU3UPYET OLICHKY, TEM Ca-

I'C 2008 r. Ha3piBaetrcst “VIHCTUTYT TyMaHUTAPHBIX MCCIICIOBAHHUIA U TPOOIEM
MasouncieHHsix HaponoB Cerepa CO PAH (UT'MulIMHC CO PAH)
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MBIM CHUXas MPOLIEHT OIMMOOK W MPU UCHOIB30BAaHUH JTOCTATOUYHBIM
KOJIMYECTBOM 3KCIIEPTOB MOKHO M30€XKaTh MOTPEIIHOCTEH, 00yCIOB-
JICHHBIX JINYHBIM OTHOLLICHHUEM.

B sToli cTarbe XOTHUM MOKa3aTh HEOOJBIION OMBIT MPUMEHEHHUS
9TuX KpurepueB B obiactu KT, B yacTHOCTH Ha mpuMepe JloKalu3a-
un uaTepdeiica CMS! MediaWiki.

Cucrema ynpaBieHHs coepKuMbIM (koHTeHnToM) MediaWiki o6e-
crieynBaeT (PyHKIIMOHUPOBAHNUE TAaKUX KPYHMHBIX CAaWTOB, KAK MHOTOSI-
3bIYHAs SHIMKIONEANS Bukunenns u 6ubimoreka 31eKTPOHHBIX TEK-
CTOB Ha Pa3HBIX f3bIKaX BUKHWTEKa, a TaKkkKe NECATKH THICSY JPyTUX
caiiToB o Bcemy Mupy. [lepeBon uHTepdetica STol CUCTEMBI (JIOKAITHU-
3a1Ms Ha TOT WM WHOM €CTECTBEHHBIH A3BIK) IPOM3BOAUTCS HA CIIEIH-
anbHOM caiite TranslateWiki.net BooHTepaMy — HOCUTETSIMU SI3BIKOB.
[To cocrostauro Ha wroHb 2015 Troga Ha 3TOM caiite s 226 aKTHBHBIX
SI3BIKOB JIOKQJIM30BBIBAIOCH 29 TIPOEKTOB C, B 00IEH CI0XHOCTH, 61
ThICsiuel nHTEpENCcHBIX coobmieHnid. Ha caiite Obl10 3aperucTpupo-
BaHO 7,7 ThICsSY niepeBoAUnKOB. HTepdeiicHbIe cCOOOIEeHS WIH e/Tu-
HUIIBI UHTepdeiica (cIoBa, CIOBOCOYETAHUS, NMPEATOKEHUSA, TEKCTHI
u a00peBuaTyphl), MOAJICKAIINE TIEPEBOY, CTPYNIIUPOBAHEI 0 BaX-
HOCTH W (DYHKIIMOHATFHOMY HAa3HAYEHWIO B CHEIMATbHBIE TPYIIIHI.
Enununer natepgeiica MediaWiki kaTeropusupoBaHbl B 5 OCHOBHBIX
rpyII, KOTOpbIe HACYUTHIBAIOT OT 594 1o 20 ThICAY eIUHUL.

Hauvamno nokanuzanuu MediaWiki Ha sI3bIK caxa TaTUpyeTCs anpe-
nem 2007 roga, koraa ObUIO MPUHATO PElICHUE HAYMHATD EPEBOIUTH
untepdeiic Caxa Bukunenun — pazgena Buxkunenun Ha si3pike caxa
(sskyTcKOM). 3a BpeMs JIOKaJIU3aIuu clieinano 6osee 12 Thicsd MpaBoK.
B Hacrosiee Bpemsi akTyaldbHBIX NEPEBOJIOB HacUUTHIBaeTcs 8712
€/IMHUII.

Hamu npoBesiena npo6Has BEIOOpOYHAs OlleHKa HEKOTOPBIX, YaCTO
HCIoNb3yeMbIx B HHTEepdeiice MediaWiki, cros.

Cucrema 3KcnepTHON OLEHKU TEPMUHOB

Cucrema 3KCepTHOM OLEHKH, IPEIJIOKEHHAS YWIEHOM TEPMUHOJIO-
rudeckoit rpymmel UTU JILA. AdanacbeBoiM-Tapuc, 0XBaThIBaCT TPU
ypoBHs. [lepBriil: BeposITHOCTh 3aMEHBI TEPMUHA aHAJIOTOM HA SI3BIKE.

U annn. Content management system — CucteMa yIpaBiIeHHS COMEPKUMBIM

caira.
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Bropoii: IIpeaBaputenbHas OlleHKa YCTOMYHNBOCTH TEPMUHA-3aMEHBI.
Tpetuii: Bo3zmoxHOCTh poHETHUECKOHN TpaHCHOopMaK (TpaHCKPHUII-
1MW) 3aMMCTBOBaHHOTO CJIOBa, ¢ MPUOMIKEHHNEM K (OHETHIECKOMY
CTPOIO SI3bIKA.

Jlnst ymoOcTBa BOCHPUSATHUSI KPUTEPUN PACTIONOXKEHBI B BHUJE Ta0-
JIMII.

1. BCPOHTHOCTB 3aMCHbI TEPMHUHA AHAJI0IOM Ha A3BIKE

OreHKa BEpOsITHOCTH 3aMEHbI TEPMHUHA aHAJIOTOM Ha IIEJIEBOM SA3bI-

K€ IPOU3BOAMUTCA 1O 5 KpuTepusaM (CM. Tabil. 1 ¢ HAIMMK YTOYHEHH-
SIMH).

Tabnuya 1

OneHka BepOSITHOCTH 3aMeHbI TEPMHHA AHAJIOTOM Ha f3bIKE 110
JI. ApanacseBy-Tapuc (monepuuszauus H. IlassoBa)

Kpurepuu banst
OLICHKHU -1 6amn 0 6ayoB +1 6amn

1. Creniens unTep- |Ucmomesyercss |Mcnombiyercs B HUcnonesyercs
HAI[MOHAJIbHOCTU  |B HECKOJIBKUX  |HECKOJBKHX SI3bI-  [TONBKO B OJJHOM
TepMHUHA A3BIKAX KaX, HAXOAAIINXCS |SA3bIKe (PyCCKOM)
B TECHOU CBA3U

2. TepmuHoio- CrnoBo umeer | CroBo He oTBewaeT | O0meynoTpeou-

THYHOCTB BCE NMPU3HAKH  |BCEM NPH3HAKAM  |TEIBHOE CIIOBO,
TEepMHHA TepMHHA OIIUCATEBHOE,

OLIEHOYHOE CJI0BO

3. Hanuuue anano- |He cymectByer - Ectp ananor niaun

ra/mpoTepMIHa B aHaJIOTH

LIEJICBOM SI3bIKE

4. Crenens npo- S3bIK mpaxkTHYe- | A3bIK UCTIONB3YyeT- | S3bIK MUPOKO

HUKHOBEHUS sI3bIKa |CKH HE HCIOJNIb- |CsI B IAHHOM cdepe, | ICIOoNb3yeTcs B

B cepy HCIONB-  [3yeTcs B IaHHOH |HO CIIeNalibHasl | JaHHOM cdepe

30BaHUs TepMHUHA | cdepe JIEKCHKa eIlle He

(mone) yCTOsIach

5. Ynorpe6- Ucnonssyerca |Mcnons3yercs HUcnons3yerca

JISIEMOCTh TEPMHUHA |TOJBKO B Y3KOM |B HEMHOTHX 3HAYMMBIM
mpogeccuo- mpo¢ecCHoHalb-  |MHO)KECTBOM
HaJBLHOM KPYTY |HBIX Kpyrax (60MBIITUHCTBOM)

HOCHUTENEH SI3bIKa
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Pa3paboTyrk He TaeT KOJMYECTBEHHBIX OIICHOK, BUIUMO, TaKas 3a-
Jlada UM HE CTaBMWJIach. MOXKHO MPEIIOJI0KHTh, YTO OHA 3aBUCUT OT
1ese M 3a7a4 KOHKPETHOM TEePMUHOJIOTUYECKOW paboThl. [losTomy,
MBI IPEJIOKUIIA COOCTBEHHYIO IIKaly OLIEHKU Pe3yJIbTaTOB:

® eCIIU CIIOBO, B pe3yJIbTaTe dKCIIEPTHOM OLICHKH, HAOUpaeT HyJie-
BOM WJIM OTpULIATENbHBIN 0alsl — TO TEPMHH JIydllle He TIePEBOJUTD U
nornpoOoBaTh TPAaHCHOPMHUPOBATH €r0, MPUOIIIKAs K (POHETHUECKOMY
CTPOIO SI3BIKA;

® cci clioBO Habupaet 1-2 Gaisia — TEpMHH BIIOJIHE MOXKHO Tiepe-
BECTH, ¥ €0 YCTOWYMBOCTH B Ka4ECTBE TEPMHHA OyIE€T XOPOIIEH;

® CCIIM K€ CJIOBO HaOWpaeT CBBINIEC 3 OaJlJIOB, TO €ro0 HAIlMOHAb-
HBII (B HallleM cllydae caxa) BapUaHT MMEET IOJHBIE BO3MOYKHOCTH
OBITh yCIICIIIHBIM B Ka4€CTBE TEPMHHA.

Jns npumepa pazdepem 8 moHsTHI (CIOB), MPUMEHIEMBIX B HH-
tepdeiice CMS MediaWiki: cceuka, ¢aiin, coxpaHeHue, naHenb, OT-
MeHa, OK, snekTpoHHas mouta, 60T (cMm. Tabu. 2). Jlns HariasaHOCTH
TaOJIMIa TPAaHCTIOHUPOBAHA.

Tabnuya 2

IIpumeps1 pa3dopa cJI0B 10 BePOSITHOCTH MOA00PA AaHAIOTOB HA SI3bIKe

CrnoBo OreHKa 10 KPUTEPHIM
[lonstue | Bapuanr | 1. Uutep- |2. Tepmu-|3. Hanu- 5. ¥Ynor- | Urtor-

(pyc./ Ha SI3bIKE | HAMOHAJb-| HOJIO- yue |4.Ilone| peod- OBBIH

QHIIL.) caxa HOCTh THYHOCTH | aHAJora JsIeMOCTh | Gasn
ﬁiﬁ’im{a " curs +1 -1 +1 +1 +1 3
Paiin / e -1 -1 +1| o+l +1 1
file
coxpaHe- | OUrapra- 4 0 41 41 1 4
HUe / save THU
TIaHEIIb
(mHCTpY- | v +1 -1 +1 +1 +1 3
MEHTOR) /
panel
OTMeHa / anhac +1 0 +1 +1 +1 4

escape
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OK/OK cen -1 -1 +1 +1 +1 1
AJIIEKTPOH- |3JIEKTPOH -1 -1 -1 +1 +1 -1
Has Oyocta

roura / (xom-

e-mail Oyifa)

60T/ bot | opyobar -1 -1 -1 +1 -1 -2
(robot)

Kak Buanm, 4 nonarusi/cioBa (ccwlika, coxpanenue, namenb u om-
MeHa) C TOYKH 3peHUs] BO3SMOKHOCTH 3aMEHBI Ha0pasi BEICOKUH Oarut
Y, IO MHEHUIO JKCIIEPTa, UX caxa BapUaHThI UMEIOT BCE BOZMOXKHOCTH
JUTSL LIUPOKOTO YIOTPEOIeHUSI.

Caxa BapuaHThl IByX MOHATHH (@aiin u OK) TakKe UMEIOT HeIIo-
XOU MIaHC CTaTh HOPMATUBHBIMH. {7151 IBYX Npyrux moHsATHH (e-mail,
bot), UMEIOIIMX WHTEPHALMOHATIBHOE BBIPA)KEHUE, BO3MOXKHO, CTOMT
MOUCKATh (POPMBI 3aMMCTBOBAHUS (TPAHCKPUIILIUS, TPAHCIUTEPALHS).

2. OneHka ycToi4MBOCTH TEPMHHA-3aMEeHbI

JIro6oe ca0BO crienUanbHON JIEKCUKH MOXKET ObITh 3aMMCTBOBAHO
S3BIKOM WJIM €My MOXeT OBbITh HaijieHa 3aMeHa U3 JICKCHUKH CaMOro
S3bIKa. 3aMEHEHHBIN TEPMHUH CIIEAYET OLEHUTh Ha YCTOWYMBOCTD (BE-
POATHOCTh MPHUHATHS TEM WM HHBIM NPO(ECCHOHAIBHBIM COO0OIIe-
CTBOM U IIMPOKUMH MaccaMu HOcUTeNe s13bika). OLeHKa MPOBOIUTCS
o 7 kputepusM (cm. Tabx 3).

Tabauya 3

KpuTepnu oneHKH ycTOHYNBOCTH TePMHHA-3aMeHbI
no JI. ApanacseBy-Tapuc (moanpuxamus H. I1aBiaosa)

Bamner
Kpurepun
1 6amn 0 6amioB -1 6amn
1. CootrBeTcTBHE CIIOBO-KaHIWUAAT |HETIONHOE CO- |HE COOTBETCTBYET
3HAYEHUTO COOTBETCTBYET  |OTBETCTBHE

3HAYEHUIO M3HA-
YaJIbHOTO Tep-
MUHA
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2. SlcHOCTB CMBICTA

CJIOBO UMEET sIC-
HBI U KOHKpET-
HBIH CMBICT

3HAYECHUE
CJIOBA SICHO
HOCHTEII0, HO
OHO Pa3MBITO
1100 0003Ha-
Y4aeT poaoBOH

3HAYEHHE CIIOBA 3a-
OBITO WJIH 110 CJIOBY
HENb3s A0rafaTbCcs
00 ero cMmeIciie

MPU3HAK;
MOXKHO TIO-
HSTD K UMy
OTHOCHTCS
3. KonngectBo 060- |CIIOBO HUCTIONB3Y- CJIOBO UCIIOJIB3YET-
3HaYaeMBbIX NOHATUH |€TCS BO MHOTHX Cs1 TOJIBKO B OJTHOM
3HAYECHUX CMBICTIE
4. YnauHOoCTh 110100~ | y1aueH, COOTBET- - HE y/aueH
pa (opMEI ciToBa /IS | CTBYET 3aKOHAM
TEpPMHHA JUTEpaTypHOTO
SI3BIKA
5. Tepmuno- CHJIBHBIN TEPMUH | 0OOMXOIHOE onucareiabHbIU nepe-
JIOTHYHOCTB, CJIOBO BOJ,
CHUMBOJINYHOCTD
6. CoorBercTBUe /|  |OIM30K - AJIEK
0JIM30CTb K IIEPBO-
Ha4yaJIbHOMY CMBIC-
JIy IPOTOTEpPMHUHA
(0OBIYHO HA JTATHIHH
WM JIpEeBHETpeye-
CKOM)
7. KonmuecTBo Bapu- |CyIIecTByeT €CThb HECKOJIb- | B KaXK/IOM TEPMHUHO-
aHTOB IIEpEBOJA €IIMHCTBEHHBIN  |KO BAPHAHTOB |JIOTHYECKOM II0JIE
BapUaHT nepeBosia, HO |CBOM BapuaHT mepe-

OJMH U3 HUX
CYIIECTBEHHO
IIpeBaIUpyeT

BOJa

ABTOp METOJIMKH 3[I€Ch TaKK€ HE JaeT KOJIMYECTBEHHBIX OICHOK,
[IO3TOMY MBI MIPEAJIaraeM CBOM BapuaHT IIKAJIbl OLICHOK:

e Ecnu cnoBo HabupaeT HyJIeBOH WM OTPULIATENIbHBIN Oai — Ba-
puaHT nepesojia TpedyeT A0paboTKY;
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® ¢ClIU CJIOBO HAOUPAET OT OAHOIO JI0 YEThIpEX 0a/IoB — BapUaHT
MIPUEMIIEMOTO Ka4ueCTBa;

® cciu CI0BO HabupaeT 5—7 GaiioB, TO HEPEBOJ XOPOIIEro Kaye-
CTBa, MOKHO TPEIOJIOKUTH, YTO MPU €ro UCIOJIH30BAaHUH J1aKe HEKBa-
TU(UIMPOBAHHBIMHU TOJIL30BATENSIMH, T€ HE Oy/IyT UMETh 3aTPyTHEHHH.

PaccMoTpum 3T0 Ha TpUMeEpe CIIOB, HCIIOJIB30BAHHBIX B HHTEp(del-
ce CMS MediaWiki: curs (ccpuika), 0mm (¢aiin), Gurapratun (coxpa-
HEeHHe), xanrtan (manens), anhac (ommoka), cen (OK), Tnhuk (cucre-
Ma), yHa 6artam (IIpaBasi KHOTIKA MBIIIH), KbITTaa4q4dbl (YYaCTHUK).

Bce nmpencraBieHHble MpUMEpPHI IEPEBOIOB, CYIS 110 IKCIEPTHHIM
OLIEHKaM, yJIOBJIETBOPUTEIBHOIO UM XOPOILIEro KauecTBa, 3TO 103BO-
JISIET TIPEIIOI0KUTH BRICOKYIO BEPOSITHOCTh TIPHYKUBAEMOCTH TAHHBIX
TEPMUHOB.

3. Bo3amokHOCTH (pOHeTHYEeCKOi TpaHchopmManun
3aMMCTBOBAHHOI'0 TePMHHA

3aMMCTBOBaHHBIM TEPMHH, KaK MPaBUJIO, HOJUICKHUT TPAHCKPUOH-
poBaHu0. B mo3aHMIl COBETCKHI MEpHOJl CYHIECTBOBAJIO IPABUIIO
MpaBoOMMCaHus, TpeOyrolee OCTaBIATh 3aMMCTBOBaHHbIE mociie Ox-
TAOPHCKOW PEBOJIOIMHM PYCCKHE CJIOBa (MM WHTEpHALMOHAJIbHbIC
CJIOBa, BOLIEIINE B SI3BIK TIOCPEICTBOM PYCCKOro) O6e3 m3MeHenus. B
90-¢ TT. 3TO MPaBUJIO OBUIO OTMEHEHO, HO MHEPIUS TAKOBa, YTO JIAXKE
CIyCTSl IECATWIIETHS, OHO NPOAOJDKAET MMETh CBOMX IOCIEea0BaTe-
Jei o OOJBIIeH YacTH B HEJIMHTBUCTHUECKOW cpene. CymecTBYIOT U
00BEKTUBHBIE MPUYHMHBI, MEIIAIONINE TPAHCKPUOUPOBAHUIO COTJIACHO
(honeTnyeckum 3akoHaM si3bika. JI.A. AdanaceeB-Tapuc npemmoxun
7 KpUTEpHUEB, C TOMOIIBIO KOTOPBIX JEKCUKOTPpadbl MOTYT MPUHSTH pe-

menue (cM. Tabi. 5).
Tabnuya 5

KpuTtepnu Bo3M0o:KHOCTH TpaHc(opManuu 3aMMCTBOBAHHOI0 TEPMHUHA MO
JI.AdanacweBy-Trpuc (Moauduxaunus H. ITaBsoBa)

30BaHUs 3aUM-
CTBOBAaHHOI'O
CJIOBa

B SI3BIKE JIOJITO€
BpeMs

banmer
Kputepuu
+1 0 -1
1. Jlnurens- 3aMMCTBOBaHHE 3aUMCTBOBaHO
HOCTb UCTIONb- | MCTIONB3YyeTCs HEJIaBHO
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2. llupoTa uc- | IIMPOKO B HECKOJIBKHX B y3Komnpodeccu-
TIOJTb30BaHUS pod)ecCHOHANIBHBIX |OHAJIBHOU cdepe
ctepax
3. YacroTa uc-  |HUCHONB3yeTCS B HEKOTOPBIX cepax |Manoynorpe-
TIOJTb30BaHUS 4acTo HCIIONB3YeTCs 4acTo | OMMBIN
4. Crenenp SI3BIK OCBOMIT MIPOMEXKYTOYHOE SI3BIK HE OCBOMII
OCBOGHHS SI3bI- |TI0JIE TIOJIOXKEHHUE nose
KOM TIOJIsI
5. Ilpaktuka uc- | (hpoHETH3UPO- (oHEeTH3NPOBAHHBIA |00 HCTIONB30Ba-
IOJIB30BAHUS BaHHBIA BAPHAHT |BapHaHT HUCIIOJIB3YeT- |HUM (OHETH3HUPO-
UCIIONIb30BAJICSL  |CSl B YCTHOMW pe4H, HO |BAHHOTO BapHaH-
panee B IIMCHME HE BCTPE- |Ta B yCTHOI peun
qaeTcs HEHU3BECTHO, B
HHMCbME He BCTpe-
qaeTcst
6. TpynHocTh 3aMMCTBOBAaHUE  |IIPOMEKYTOUHBII CIIOJKEH IS TIPO-
MIPOU3HOMIEHUs/ | ynoOHO JUTIA IpO- |BapHaHT (€cTh 3ByKH |M3HOLICHUS HO-
NPOU3HECEHUS] |HM3HOIICHUS HOCH- | HEXapaKTepHbIE IS | CHTENeM sI3bIKa
TCIICM A3bIKa SA3bIKAa, HO 3aKOHa
CHHT'apMOHHU3Ma He
HapyIIaioT)
7. HoBu3zHa MPUIYMaHO HE-  |B HEKOTOPBIX IIPO- JIaBHO CYIIIECTBY-
TIOHSITHS JIaBHO (eccroHaNBHBIX IOIee, YKOPEHEH-
(aeomorusm) cepax yKOPEHUIIOCH | HOE TIOHATHE

[Ipennaraem ciaeayroNIyro MIKaly OLEHKH:
e Ecnu tepmuH HabupaeT Oamibl oT 0 ¥ BbIIIE, TO BEPOSATHOCTD
OpUHATUS (POHETH3UPOBAHHOT'O BAPHAHTA BBICOKA;
® cclli HaOUpaeT OTPULIATENBHBIN Ol — BEICOKA BEPOSTHOCTD HC-
MOJIb30BAaHUs B pycCKoil popme.
PaccMoTpuM TpH mapbl TEPMHUHOB TaK)KE HCIOJIB3YeMbIC B BUKH-
uHTEpdeiice: MEKTPOHHAs TI0YTa — AIIEKTPOH OyocTa, 60T — opyoobar,
MHJICKCALIUS — HUHIDKUCTIS hUH.
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Tabauya 6

IIpuMep 3KcnepTHON OLlEeHKH 3aHMCTBOBAHHOI0 TEPMHUHA
(caMM KpUTEpUH A1 IKOHOMHH MeCTa He IPUBe/ICHbDI,
HX HOMEepa COOTBETCTBYIOT HOMepaM KpuTepHueB U3 Tad.1. 5)

Cnoso Bamst
1. 2. 3. 4. S. 6. 7.
Moema JaBHO +1 | mMpoKo | yacTo [ocBOMII| ecTh | ymoOHO |HOBoe +1
rgeﬁge HOBOE -1 +1 +1 +1 +1 +1 cymect- | 3ak-
Pycekuii | namu- npo- | y3ko -1 | penko HE HeT -1 |HeynoOHO | Byolee | JIroun-
BZ vant | camme | MEEY mpo- -1 OCBOMJI | HPO- -1 -1 Tellb-
P b caxa | TOTHO® 0| mexy- | mpo- -1 MeXY- po- IIpo- HbI#
TexeTe TOYHOE | MEXY- | IPOME- | TOUHOE | MEXY- Mexy- | 6amn
0 TOYHOE | IKY- 0 To4yHoe 0 | Tounoe 0

0 TOYHOE

OJICKTPOH- [ DJICK-

Hast TPOH 0 41 . 0 1 0 1 5
moura/ Oyocta

e-mail

6ot/ bot |opyobar +1 -1 0 0 +1 +1 +1 3
HHJCKCA- | MHHID-

st / KH- 0 -1 -1 0 -1 0 +1 -2

index crashun

Cyzs mo mpuBeIeHHOW 37eCh JKCIIEPTHON OIIEHKE, JIBa TEPMHUHA
MOTYT OBITH JIETKO HCIIOJIb30BaHbl B (DOHETU3UPOBAHHOM BapHUaHTE,
JUI TPEThEro TepMHHA (unOexkcayus/index) BbICOKA BEPOSITHOCTb UC-
MI0JIb30BAHUs B PyCCKOM BapHaHTe. B 3ToM cilydae MOXKHO, B KauecTBe
QJIbTEPHATHUBBI, TIOPEKOMEHI0BATh MMOMCKATh EPEBOIHON aHAJIOT WJIH,
€CJIM MO3BOJISIET KOHTEKCT (rpaduueckuii naTepdeiic), To c/ienath onu-
caTelbHBIN MepeBol.

B pamkax maHHOI cTaTbM HaMH ClieJlaHa TOMBITKA aJaNTHPOBAThH
panee npennoxeHHsIi rpynmnoit repmuHoioros UI'M AH PC(S1) nmpun-
LU OIICHKH TEPMHUHOB JJIs sA3bIka caxa mox Hyx1sl [T cdepsr. pu-
MeHeHne sKkcrepTHeix kputepueB JI.A. AdanacseBa-Tapuc B UKT
BO3MOKHO U MOKET ITOBBICUTH KAYE€CTBO TEPMHHOJIOTUYECKON pabOTBHL,
CHM3HUTh BEPOATHOCTh KOH(IMKTOB M 3aLIUTUTh CIELUAINCTA, MPE.-
JIararoliero TEpMuHbI, B IEpHO (OPMUPOBAHUS U OCBOEHHS TEPMHUHA
B TOH WJIM MHOM 001aCcTH NPO(ECCUOHANBHOM AEATEIBHOCTH OT HE0OO-
CHOBaHHBIX HaMaJoK.
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PROJECT OF ELECTRONIC ETHNO-LINGUISTIC
TATAR DICTIONARY!

Farid Salimov, Rustem Salimov

Research Institute of Applied Semiotics of the Tatarstan Academy of Sciences,
Kazan Federal University
Kazan, Tatarstan, Russia

We analyse the first step of electronic ethno-linguistic resource creation
(ethnoling.antat.ru), built on the basis of ethno-linguistic expeditions of the
Institute of Language, Literature and Art (ILLA) of Academy of Sciences
of the Republic of Tatarstan. More than 20 books and 300 scientific articles
were published on the basis of systematization of materials collected by
ethno-linguistic staff of ILLA in different years. Materials were collected in
respect of ethno-cultural archaic dialect zones of Siberia, the Urals region, the
Middle and Lower Volga region, densely inhabited by Tatar population.

The purpose of this project is to create an electronic resource which
includes information in a structured way, extracted from major publications,
based on the results of ethno-linguistic expeditions of ILLA. As a result
of completion of the project electronic resource should be created and
posted in the Internet. It should contain the terminology (ethno-linguistic)
dictionaries with large amounts of live specimens of the Tatar language,
collected in the expeditions. In addition, it is expected to bind created
resources with electronic atlas of Tatar dialects.

BBenenue

B coBpemeHHOM MHpe HaOII01aeTCsl MOBHIIEHHBIN HHTEPEC K S3bI-
Ky AYXOBHOM HapoJHOHN KyIbTypbl. Marepuamnbl KUBOW TUATEKTHON
peun ¥ HapOAHOM KyJbTypHOW TpaaMLIUU SIBJIAIOTCS LIEHHEHIIUM Hc-
TOYHUKOM CBEJICHUN O JyXOBHOM KYJIBTYype HApoAa.

Hauunas ¢ 60-x ronoB XX crosieTus B MHCTUTYTE SI3bIKa, JTUTEpa-
Typhl 1 uickyccTBa UM. ['. UOparumoBa Akagemun Hayk PecryOnuku
Tarapcran (USJIN AH PT) npoBonutcst pabota mo c6opy 3THOJIMHT-
BHCTUYECKOTO MaTepuaia Mo JUajeKTaM M TOBOpaMm TaTap, MPOXKH-
Baronux B PecyOnuke Tarapcran u npyrux peruonax Poccun. Coop
9THX JAHHBIX MPOXOANI MapajliebHO cO cOOpPOM HH(POPMAIIHOHHBIX
MaTepualoB I aTiiaca TaTapCKUX HApOJHBIX TOBOPOB [ATiac TaTap-

! Pabora BbInoNHEHA TipH (hUHAHCOBON moaaepxke PTH® B pamkax mpoekra
Co3naHue >IeKTPOHHOIO pecypca Mo STHONUHTBUCTHUECKUM (IMATEKTHO-(OIBK-
JIOPHBIM) MaTepHaliaM TaTapcKoro s3bika (mpoekt Ne 14-04-12024)
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CKuX HapoaHbBIX roBopoB Cpemnero IloBomkbs u [lpuypanbs, 1989].
U xoTs reorpaduaeckre 30HbI MOJIEBBIX YKCIEIUIINI BO MHOTOM TIepe-
CEKaJIUCh, POTPAMMBbI HAYYHBIX UCCIICIOBAHUI OBLITN pa3IMYHBIMU, B
pe3yibTaTe JeKCUYeCKUi MaTepuall, COOpaHHBIH B paMKax JABYX Ha-
MpaBJICHUN OTIWYANICS M JOTONHUI APYT apyra. Ha ocHoBe aHanmza
U CHUCTeMAaTH3aluu COOPAHHBIX STHOJIMHTBUCTHUECKUX MAaTEPHAJIOB
corpyaaukamu UAJIN B paznuynbie ros! ObLTO OMMyOIMKOBaHO Oojiee
20 moHorpadwuii u okono 300 Hay4yHBIX cTaTell. Marepuansl ObUTH CO-
OpaHbI B apXan4ecKl 3THOKYJIBTYPHOM OTHOIICHHH JTUAJIEKTHBIX 30-
Hax Cubupwu, pernonax Ypana, Cpennero u Huxuaero [ToBomkbs, e
KOMIAKTHO MPO’KUBAET TATAPCKOE HACENCHHE.

DJIEKTPOHHBII C10Bapb

B 2011-2012 romax mpu ¢uHancoBor momnepxkke PI'H® (mpo-
exT Nel1-04-120208) Obu1 co3/iaH 3IEKTPOHHBIN aTiac TaTapcKuUX Ha-
POIHBIX TOBOPOB (atlas.antat.ru), B koropom Ha 215 xapTax oTpakeHBI
OCHOBHBIEC MPU3HAKK JMAJIEKTHOTO Pa3WYMsl JJIsi TATAPCKOTO SI3bIKA,
3aKOHOMEPHOCTHU M XapaKTep paclpOCTPaHEHUS AUATIEKTHBIX SIBICHUIM
B 28 peruonax Poccuiickoit @enepauuu [Canumon @.1., 2012]. 13-
JlaHWe JIEKTPOHHOTO aTiaca MPEACTaBIIsAIO0 NEepPBbI OMBIT MO0 UHTEp-
MpeTaly U MpeACTaBICHUIO OOIIMpPHENIIEro MaTepyuasia, W3JaHHOTO
UAJIN AH PT B pamkax ne4yaTHOro BapuaHTa atiiaca. Mmerouuecs
MaTepHuaibl ObUTM 3HAYUTENBHO JIOTIONHEHBI JOTIOHUATEILHBIMU JIaH-
HBIMH, cOOpaHHBIMU TocTe 1989 roga B cMOMPCKUX pErHOHAax, a TAKKe
OMOIMOTEKOH CTaHAAPTHBRIX TapaMEeTPH30BaHHBIX 3aIPOCOB, ITO3BOJIS-
IOLIUX TPOBOAUTH MHOT'OACTIEKTHBIM aHAJIN3 UMEIOLIErocsl MaTepuana
C TIPUBSAZKOH SI3BIKOBBIX SIBICHHUM K reorpaQuueckuM KOOpAHUHATAM.

lenpio HacTOSIIETO MPOEKTa SIBISIETCS CO3JaHHE DIIEKTPOHHOTO
pecypca, BKIIOYAOIIEro B ce0sl B CTPYKTYpUPOBAHHOM BHIEe WHGOP-
Malo, U3BJICYEHHYIO U3 OCHOBHBIX IyOJIMKAlMi, U3JaHHBIX IO pe-
3ynbTaTtaM 3THoMuHrBucTudeckux sxkcneannuit UAJIN AH PT. Tlocne
3aBepILIEHHS IPOEKTa, B ceTH VIHTepHET NOJKEeH NOSBUTHCS IEKTPOH-
HBIA pecypc, B KOTOpOM OyIyT MpeCTaBIeHbl TEPMHUHOJIOTHUYECKHUE
(3THOJMHIBUCTUYECKHE) CIOBAPH € OOJIBIINM 00BEMOM 00pa3IIoOB Ku-
BOI TaTapcKoil peud, COOPaHHBIX B MOJIEBBIX YCIOBUSIX. Kpome Toro
IperoiaraeTcs MpuBsI3aTh CO3/1aBaeMbIil pecypc K KapTam 3JeKTPOH-
HOTO artjiaca TaTapcKUX rOBOPOB.
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OCHOBHBIM MCTOYHUKOM JIsi CO3JIAHHS CJIOBaps ObUIM BBIOpaHBI
¢ynnamenTansnble Tpyasl @.C. bassutosoil [bassurosa 2011, 2012],
KOTOpbIE OCBEIIasl B 3aBUCMOCTH OT pa3pabaThiBaeMO TEMAaTUKHU pa3-
JMYHYIO JIUAJNIEKTHYIO JIEKCUKY, UMEIOT CXOAHYI0 KOHCTPYKLHUIO, IO-
3BOJISIONLYIO IPUMEHSTh K aHAJIN3Y UMEIOIIErocsi MaTepuasa oxoxue
WHCTPYMEHTHI.

B 93T0ii cTaThe onucaH OnbIT aHanu3a Hay4dHoi MoHorpapuu ©.C.
BasisutoBoli «JIekcuka Tartapckoi CBaabObl (B KOHTEKCTE JIHAJICKT-
HBIX 1 (PONBKIOPHBIX TekcToB)» /«TYI MOJIAJIAPBI JIEKCUKACHI
(xkupre ceitnom hom (GoNBKIOpP TEKCTIAPHI SACCHUIBITHIHIA)Y»/, H3/1aH-
Hoit B 2011 rogy B Kazanu. B 3101 HayuHO# MoHOTpaduu Ha Mpu-
Mepax pa3Iu4YHbIX 00Pa3I0B AUATEKTHBIX TEKCTOB UCCIEAYIOTCS HCTO-
pUYECKHEe KOPHU BO3HUKHOBEHUS PA3JIMYHBIX CBaJCOHBIX TCPMHHOB,
MPUBOJIATCS. MHOTOYMCIICHHBIC TIPUMEPBI UCTIOIB30BaHUS 3TUX TEPMHU-
HOB B HApOJHOW peyH.

Momnorpagus npeacraBisgeT coboil oObeMHOE HayuyHOE Hccie-
noaaue (0koyo 960 CTpaHUIl TEKCTa), KOTOPOE BKIOYAECT OONBIIOE
KOJINYECTBO WJUTIOCTPATMBHOTO MaTepHualia, IMpeACTaBISIOIIEro co-
0011 UaneKTHBIE TEKCTHI B YIPOILEHHON TPAaHCKPHUIIINH, 3alliCaHHbIe
U pacmuppoBaHHbIE C MAarHUTHBIX JICHT. Bce mpuBoarMbIe IpUMEpHI
pa3HeCceHsI 10 TeMaM, CBSI3aHHBIM C 00PSI0BOI CBaIeOHOM JIEKCHKOH,
U COTPOBOXKIAIOTCS CEMAaHTHYECKHUMHU TOJIKOBAaHUSAMH OT/ICIIEHBIX TEP-
MUHOB. JlManeKkTHbIe JIEKCHUYEeCKHe TEPMUHBI B OOJBIIEH CBOEH 4acTH
COJZIepKAT CCHUIKY Ha TUAJIEKTHI U TOBOPHI, K KOTOPHIX OHU BCTpeUa-
IOTCSI.

[TocTpoeHne 3THOMMHTBUCTHYECKON 0a3bl NaHHBIX MPEATONAraio
BBINOJIHEHHE OTIPEJIEIEHHOMN MOC/Ie0BATEIbHOCTH I1IaroB U BKJIIOYAJIO
B ce0s ClIeAyIOIINe 3TaIbL:

1. CkanupoBaHue MeYaTHOTO FK3EMIUISIpa KHUTY C LEIBI0 CO3aHMs
€e IEeKTPOHHOT0 00pasa;

2. AHanu3 1 cucTeMaTU3alus UMEIOILErocs: B KHUI'e MaTepuaa;

3. Co3pmanue nmporpamMmbl CETMEHTAIMH JTHHEHHOTO TEKCTa C BBIIE-
neHreM Habopa HEOOXOIUMBIX (pparMeHTOB, BHOCUMBIX B 3JIEKTPOH-
HyI0 0a3y TaHHBIX; ABTOMAaTHYECKasi CETMEHTAIHSI COJICPKIMOTO KHHU-
TH C TOCIEAYIOMIEN PYYHOI MPOBEPKOM U KOPPEKTUPOBKOW BBIIEIEH-
HBIX CETMEHTOB;

4. IIpoexTpoBaHUeE U CO3/IaHUE 0a3bl JAHHBIX, 3AMOTHEHNE Ta0INIL
MOJTYYCHHBIMHU JTaHHBIMU;
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5. IlocTpoeHue 3ampocoB K 0a3e JaHHBIX;

6. Co3anye KIMEHTCKOM 4acTH MPOrpaMMbl, pa3sMelLIeHue TeCTo-
BOHM BepCcuU porpaMmsbl B IHTEpHET.

1. Conepxanue kauru @.C. baszutoBoii npeacrasinser coboit 6ora-
TEUIIUN STHOJMHTBUCTUYECKUM UCTOYHUK, B KOTOPOM C MO3UIUU pa3-
JUYHBIX UAJIEKTOB TaTapCKOTO sI3bIKAa aHATM3UPYETCs Takas BajkHas
TEMaTHKa, KaKk cBajicOHbIN oOpsia. [IpecraBneHHbIN B KHUTE MaTepu-
aJI UMEET [IEHHOCTh KaK B JMHI'BUCTUYECKOM, TaK ¥ 3THOIPahUIECKOM
acriektax. OcoOyi0 IIEHHOCTh TPEACTABISIET MHOKECTBO IPUMEPOB
MIPaKTHYECKOT0 UCIIOJIb30BAHUS TEPMUHOB B IMAJICKTHON pevH Tarap.
[Tockonbky y pa3pab0OTUMKOB B HATMYUHN UMEIICS TOJIBKO MEYaTHBIN K-
3eMIUISIp KHUTH, ObLIO MPOBEICHO CKAaHUPOBAHKE IIEYaTHOTO MaTepua-
Jla ¢ LENbI0 ero MepeBo/ia ero B ANEKTPOHHBINA 00pa3 ¢ COXpaHEHHUEM
0CcOOCHHOCTEN (popMaTUpoOBaHHS HCXOTHOTO TEKCTa. JTa paboTa C 1mo-
CJIEAYIOIIMM PYYHBIM HCIIPaBJIEHHEM OLIMOOK pe3yJbTaTOB CKAHUPO-
BaHMs OTpedoBaja JOCTATOUYHO OONBIIMX YCHIUI B BUAY OOJIBIIOTO
00beMa UCXOJTHOTO TEKCTA.

2. Kuaura @.C. bag3uToBoif COCTOUT U3 MHOTOYUCICHHBIX TEMATH-
YeCKHX Tpynn (cBageOHbIE pUTYabl, CBaJieOHbIE IEPCOHAXKHU, CBATHI U
CBaTOBCTBO, CBaJicOHAasI HIA, CBaieOHast OEXkK /A, U I1P.), B KAKJIOM U3
KOTOPBIX OMHUCHIBACTCA M CHUCTEMATH3HPYETCs ONpeNeIeHHBIH Habop
cBaZicOHBIX TEPMUHOB, OTHOCSIIIMICA K COOTBETCTBYIOLIEMY pa3zieiy.
B TekcTe KHUrM mepemelianbl Kak caMu TEPMHHBI, IPUMEPHI UX YTIO-
TpeOJeHHs B pa3IMUHbIX JUAIEKTaX U TOBOPaX, CEMaHTHUECKOE TOJIKO-
BaHUE TepMHUHA U apyras nHpopmanusa. OCHOBHaA 3aj/la4ya aHAIH3a CO-
CTOSJIA B BBISIBIICHUHU CUCTEMBI IPU3HAKOB, XapaKTEPHU3YIOIINX Pa3Iny-
Hble ()parMEHTHl TEKCTa: TEPMHHBI, CCBIJIKM Ha IUAJIEKThl U TOBOPHI, B
KOTOPBIX OHU YIOTPEOIAIOTCS, UX CEMaHTUYECKOE OMUCAHUE, a TAaKXKe
TEKCTHI IPUMEPOB, KOTOPBIE CITYKAT JUIS WILTFOCTPALUU YHOTPEOICHHS
COOTBETCTBYIOLIMX TEPMHHOB B Pa3IMYHbIX AUAIEKTax U roBopax. Ta-
KOM aHalu3 MpelCTaBisUl JOCTaTOYHO TPYAHYIO 3anady. Ilockoinbky,
W3HAYaJIbHO, KHWTA HE Tpenrojaraia aBTOMAaTHYECKYI0 00paboTKy
HMMEIOLIET0Cs MaTepuaa, HE BCEr/1a BBIIEPKUBAJICS €UHbBIN SA3BIK pa3-
METKHU TEPMHHOB, MHOTHE OJMHAKOBBIEC B CEMAaHTHYECKOM OTHOILIECHUH
(hparMeHTBI OBITH 0(OPMIICHBI PA3IMYHBIM 00pa30M, B MPHUBOJIUMBIX
cioBo(opMax He Be3Jie MPOCTABICHBI CCHUIKH Ha TUAJIEKTHI U TOBOPEI,
a MMEIOIIUECS CCBUIKU — YaCTO OTHOCUJIMCH K Pa3IUYHBIM M0 00BEMY
Y COJIEP’KaHUI0 TEKCTOBBIM (hparMeHTam. B cuity onmmcaHHbBIX MPUYKH,
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B OIPEJIEIICHHBIX CIy4asx, ObLUIO TOBOJIBHO TPYAHO aBTOMAaTHYECKH, C
MIOMOIIBIO MPOrPaMMbI CErMEHTAIUH, ONPEACTUTh Ha KaKOW JIMHBI
TEKCTOBBIM (hparMeHT pacHpocTpaHseTcsl IPUBEJCHHOE 3HaYEHUE I1a-
pamertpa. [y BblIENIEHHUs T'paHUL] CETMEHTOB NPUMEHSUIUCH pa3ind-
HbIE€ MOJXO0/bl, B YACTHOCTH, UCHOJIb30BaHUE (OPMATOB Mpe/CTaBIIe-
HUS ONPEeNCHHbIX (PParMEHTOB MPEUIOKEHUH B I€4aTHOM BapHaHTe
TEKCTa KHUTHU, aHAJIN3 MH(OPMAIMK U3 HEKOTOPO OKPECTHOCTH aHa-
JTU3UPYEMOTO TEPMHUHA, TIOCTPOCHUS CIOBapeH, CoaepKalix HabOpbI
KJIFOUEBBIX CJIOB.

3. bbula HanrcaHa mporpaMMa CEeTMEHTALMK TEKCTA C BbIACTICHHEM
KIJIFOUEBBIX TEPMHUHOB, OMUCAHUS MX CEMaHTHUKH, YKa3aHUS IHAICKTa
WJIM TOBOPA B KOTOPHIM BCTPEUAETCS] COOTBETCTBYIOMIMI TEPMUH, BbI-
JIEJICHUs] IPUMEPOB YIOTPEOICHHUS TEPMUHA B PA3JIMUHBIX JTUAICKTAX.
PesynbTarel paboThl MporpaMMbl CErMEHTAIllMU IPEACTABISIOTCS B
Bujie HaOopa cnenuanbHbIX TAaOauIl B (opMaTe TEKCTOBOIO Mpolec-
copa WORD. Ilpu cermeHTanuu Takxe y4YUTHIBAIUCH PACITU(GPOBKH
JUAJIEKTU3MOB, KOTOPbIE BCTPEYAIOTCS B TEKCTE KHUIM U BBIHECEHBI
U3 TEKCTAa B BUJE CHOCOK. DTH AMAJIEKTU3MBI COCTABUIM OTHEJIbHBIN
cioBaps. K coxanennto, BApHaTUBHOCTH MPEICTaBICHUS HH(POPMAITUH
B pa3IMYHBIX (PparMEHTax TEKCTa OKa3aiach JOCTATOYHO OOJIBIIOHN, U
HECMOTpS Ha MPEANPUHSTHIEC YCUITUS, HE Y1aJI0Ch MOJHOCTHIO aBTOMa-
TU3UPOBATH MpoLecc cermeHTaunu. [1o3ToMy,I0TyYeHHBIN Ha BBIXOAE
MPOrpaMMbl Pa3MEUYEHHBIM TEKCT ABAXKIBI MOABEPraJiCS Py4YHOU 00-
paboTKe: CHayasia TEKCT MPOBEPSIICS Ha OIMIMOKHU OTPEICTICHUS TPAHUI]
BBIICTIEHHBIX ()ParMEHTOB, Jajiee OTKOPPEKTHPOBAHHBIA TEKCT MPO-
BEpsUICA JTMHTBUCTAMHU Ha MPEAMET ero JOMONHEHUS HEAOCTAIONIIMU
napameTpamu (B OCHOBHOM, YKa3aHHEM Ha JUAJIEKThl U TOBOPHI, TIe€
ynoTpeosieTcs TOT UM JPYroi TepMUH).

4. Ha ocHOBe 0TOOpaHHOTO MaTepHuala Obl CO3/IaH TEPMHUHOIOTH-
YECKHUH CIIOBaph NUATEKTHU3MOB (clloBOoOpM H clioBocoueTanuii). B co-
CTaB CJIOBAPS AOTOJIHUTENFHO OblIa BKITFOUEHa HH(OpMAIHs 1O TPaHC-
KpUIILIUU AUAJIEKTU3MOB, & TAaKXKe€ MEPEeBOJ] CEMaHTUKH BKIIOUEHHBIX
B CJIOBaph TEPMUHOB Ha pyCcCKHi s3bIK. [Ipn cozmannu Ga3el JaHHBIX
objierdyeHHast TpaHCKpuIus, ucnoibdyemas ®@.C. BassuroBoii Obuta
MpHU3HAaHA HEJOCTATOYHON U JUTS KaXKI0TO TepMUHA ObIIa MPEeIoKeHa
TpaHCIUTEpaIis TS PMHUHOB Ha MMMCHbMEHHBIE (POPMBI TATAPCKOTO SI3bI-
Ka C HMCIOJb30BAaHUEM CHUMBOJIOB MeXAyHapOAHOTO (OHETUYECKOTO
andasura (MDPA) [V.1l.baituypa]. [Ipu 3TOM mpecnegoBanach 1eib



196 LINGUISTIC SOFTWARE

WCTIOJIb30BaHUSl TEPMUHOB CIIOBApsl B JHAJCKTHUECKUX Kopmycax. K
HACTOSILEMY BpeMeHH 00111 00beM citoBapsi cOCTaBisieT okoio 3500
cJI0BO()OPM U CIIOBOCOYETAHUH.

B 6a3y naHHbIX Obula BKJIIOYEHA OOIIMpPHAs KOJUIEKIHMS JUATIEKT-
HBIX TEKCTOB, COOPAHHBIX B MOJIEBBIX SKCIEAULUAX. DIIEMEHTHI 6a30-
BOTO CJIOBaps M MPHUMEPHI CBA3aHBI MEXIY COOOH OTHOIIEHHEM OJUH
KO MHOTUM, KOTOPOE MO3BOJISIET MO 33JaHHOMY TEPMHHY HalTH HaOOp
MPUMEPOB MO YMOTPEOICHUIO JaHHOTO TEPMHUHA B PA3JIMYHBIX JHa-
nekTax. beuta paspaborana crienpanbHas MporpaMMa COTJIaCOBaHHOMN
3arpy3Kd JaHHBIX U3 00pabOTaHHBIX TEKCTOBHIX (hparMeHToB. Jlomor-
HUTENBHO, JaHHbIE 0a30BOTO CJIOBAPs OBLIM WHIEKCHPOBAHBI CIICIH-
QIBHBIMU TIOMETKaMH, YTO TTO3BOJIMJIO CTPOUTH 3aIPOCHI 0 Habopy
cII0BO(OPM, OTHOCSIIMXCS K OTIENBbHBIM paszenaM cBaJgeOHOI Tep-
MUHOJIOTHU. B coctaB 0a3bl TaHHBIX TaK)Ke OBUIM BKJIFOUEHBI JOTIOJI-
HUTEJIbHbIE CIIOBApU MO JHAJEKTH3MaM TaTapCKOIo s3bIKa, KOTOpPbIE
HETOCPEACTBEHHO HE OTHOCSTCS K CBaJeOHOM TeMaTHKe, HO BCTpeya-
FOTCS B TEKCTE KHUTY U pacuI(ppoBhIBAIOTCA B BUIE€ CHOCOK. J{omonHu-
TEJIHO B 0a3y JaHHBIX BKJIIOYEHA MH(POPMAIUI O HACEIICHHBIM ITyH-
KTaM, TJie cobupanach nHdopManus, 1o HHPOpMaHTaM, M0 HAYYIHBIM
HCTOYHUKAM, KOTOpBIE OBUIM HCIIOJIb30BaHBI MPH CO3JAaHUHM KHUTH.
[Ipu ananu3e cnmcka HAaCENEHHBIX MYHKTOB Mo0aBieHa MH(OpMAIHs
M0 JMAJIEKTaM W TOBOpPaM, XapaKTEPU3YIOIINM JaHHBIA HACEJICHHBIH
MyHKT, 3Ta WH(GOpMAIHs CPaBHUBAIACH C MOJOOHONH WH(OpMAaIUEi
JUIsS. HACEIICHHBIX ITYHKTOB, OIMCAaHHBIX B COCTaBE aTilaca TaTapCKHUX
roBopoB. CieayeT OTMETUTh, 9To U3 Oosiee yem 200 HaCEIICHHBIX ITyH-
KTOB, I'Zle cobupanack nHpOpManus Mo cBafgeOHOM JIKCHKE, TOJIBKO
JMILIB TOJIOBMHA OINMCAaHa B COCTaBe arjaca. JTO OOBSACHIETCS TEM,
4YT0 MH(pOpPMAIMS [0 ITHOJIUTBUCTUYECKUM MaTepHanaM B OCHOBHOM
cobupasiach B OTAAJCHHBIX, MAJIOHACEIEHHBIX CellaX, B KOTOPHIX B
CHJIy UX YNAJIEHHOCTH OT «IMBHJIM3ALMU», COXPAHWINCH CBEICHUS O
MEPBOOBITHOM SI3bIKE M KyJbType. OZHAKO 3TO OOCTOSATENBCTBO CO3-
JIaNio OMpe/eTICHHbIE CI0KHOCTU MPU OTPENIeIeHUH Teorpaduaeckux
KOOpJAWHAT COOTBETCTBYIOIIMX HACENEHHBIX MYHKTOB. CO BpeMeHH
MPOBEICHUS HKCIECIUIINIA, MHOTHE HACEICHHBIC ITyHKTHI MPEKPaTHIIH
CBOE CYIIIECTBOBAHHE, U OBIJIO JOBOJBHO TPYIHO HAWTH 110 HUM HEOO-
XOIMMYI0 HH(OPMAIIHIO.

5. Bo npormecce aboTHI HaJl MPOEKTOM CO3aHa OMOIHOTEKA TUIIO-
BBIX 3aIIPOCOB I10 CJICAYIOIIMM HaIPaBICHUSIM:
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* 3ampocel, KOTOphIE 1O BRIOpaHHOHU ciioBodopMe (croBocoyeTa-
HUIO) U THAJIEKTY (TOBOPY) MOKA3bIBAIOT HA SKpaHe HaOOpbl 00pa3IoB
TEKCTOB, WITIOCTPUPYIONINX HCIOIb30BaHNUE 3TOH CI0BOGOPMEI (CII0-
BOCOYETaHMS) HAa IPUMEPAX KUBOK HAPOIHOM peun.

¢ [TocTpoeHus criircka cioBO(OpM, CBA3aHHBIX C HEKOTOPOIl TEMOM
cBazieOHOTO 00pAa.

* 3anpocsl 10 GOPMUPOBAHUIO KapT, KOTOPbIE IIOKA3bIBAIOT reorpa-
¢uto pacnpocTpaHeHHs COOTBETCTBYIOLIEH ciioBodopMbl. [lockoabKy
B KHIKHOM BEpCUU HE yKa3aH KOHKPETHBIN CIMCOK HACEICHHBIX ITyH-
KTOB, CBA3aHHBIX C PacIPOCTPAHEHUEM TOT'0 MJIM HHOTO TePMHUHA, TIPH
MOCTPOCHUH KapT 3a OCHOBY OBLIO B35ITO pa30MeHNe HACENCHHbIX TyH-
KTOB I10 TMAJIEKTaM M TOBOpaM, 3a(pMKCUPOBAHHOE B 3JICKTPOHHOM aT-
Jlace HapoJHBIX TOBOPOB. Takoe mpeicTaBiieHue, He SBIISSCH a0COIOT-
HO TOYHBIM, BCE XK€ JIaeT OIPEICIICHHYIO KapTHHY O reorpaduaeckom
pacrpoCTpaHeHU! JEKCHYECKIX TEPMUHOB, UCTIOIb30BAaHHBIX MIPH Ha-
MTUCAaHUN KHUTH.

* B Hacrosmiee BpeMs MPOM3BOAMUTCS MHAEKcanusi 0a30BOT0 CIo-
Bapsi, KOTOpPasi IO3BOJIUT CTPOUTH 3aMPOCHI JJIsl BBISBJICHUS TEPMHHOB-
CUHOHHMMOB, YIIOTPEOIAEMBbIX B PA3IUUHBIX TUAJIEKTaX.

6. IIporpamMma co3maercst Kak UHTEpPHET-pecypc. TecTOoBbIN BapH-
aHT MPOTpaMMBbI JIOCTyIeH 1o anapecy ethnoling.antat.ru. OcHOBHYIO
4acTh MIPOrpaMMbl COCTaBIISIET OAa30BbIi CIOBAPh TEPMUHOB, KOTOPBIi
MO3BOJISIET 110 33JJaAHHOMY TEPMUHY CTPOUTH MHO>KECTBO IPUMEPOB, B
KOTOPBIX BCTPEYaeTCsl ynorpeOiieHne 3Toro TepMuHa. Busyanuzamms
COZIEPKMMOTO CIIOBAps B IPOTPaMMe MOXKET MTPOU3BOIUTHCS B pa3iIHy-
HBIX PEKUMax: B a(aBUTHOM TOPSIIKE, B TEMAaTHUECKOM IIaHe. Bol-
00p pexrMa IPOCMOTpPA ONpPENEeIAeTCs KOHEYHBIM I10JIb30BaTeneM. B
IporpaMMe peanrn30BaHO J[Ba PEKUMA PabOTHI: PEXKUM IOJIb30BATEs,
U peXHM aJIMUHUCTPATOpPa CHCTEMBI. PEKUM aTMHHHCTpaTOpa HEOO-
XOIMM JUTE MOIU(UKAIIMH CTPYKTYPHI 0a3bl JaHHBIX U 3aII0JHEHUS ¢
COJIEP’KMMOT'0 HOBBIMH JTaHHBIMH.

3akao4yeHue

HpCHCTaBHCHHbeI B Oase JAaHHBIX MaTcpuall MOXKET CIYKHUTbL pe-
CypCcoOM Jid CO3AaHUA TUAJICKTOJIOTMYCCKUX MOAKOPITYCOB TaTapCKO-
T'0 A3bIKAa, STHOJIMHIBUCTUYCCKUX CJIOBapef/’I, B YaCTHOCTHU IMOCTPOCHHUA
CJIOBapA AUAJICKTU3MOB.



198 LINGUISTIC SOFTWARE

B Oyaymiem, npemonaraeTcs MOMOJHEHNUE CIOBaps HOBBIMHU CJIO-
Bo(hopMaMu, KOTOpBIE MO3BOJIAT ToUHEE AU PEepeHITnpOBaTh IUaICK-
ThI TATAPCKOTO S3bIKA, TIOJIHEE OMUCHIBATh UX 0COOeHHOCTH. OTMETHM,
YTO B CJIOBaph BOILIO MHOTO CIIOBO(OPM U CIIOBOCOYETAHUH, KOTOPHIE
OTCYTCTBYIOT B BOIBIIIOM MUAIEKTONIOTHYECKOM CIIOBape TaTapCKOTO
s3p1ka 2009 roma u3gaHus.
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For many of the titular languages of the former USSR, including the
Turkic languages, there are good dictionaries in one direction — from the
national language to Russian. Dictionaries in the other direction are either
non-existent, or are of significantly lower quality. Many of them have been
compiled using old-fashioned methods — by using a paper card index, or
by fully manual typesetting (e.g. through use of WYSIWY G-editors, such
as Microsoft Word or other programs). This is a more labour-intensive
technology which increases the volume of routine work and has a negative
influence on the quality, and does not contribute to the development of
creative solutions. The essence of automation is the application of a finite
amount of effort to the handling of any volume of data. The compilation of
dictionaries involves very large volumes, and the uniformity of the data is
also high (word articles are all similarly structured). This article describes
the technology for creating bilingual dictionaries, using a Mari-Russian
dictionary as an example. This technology can also be used for Turkic
languages. The article describes how ‘reversal’ programs can greatly
simplify the creation of dictionaries in the other direction.

1. O01mee npeacrabjieHue

J1st MHOTHX THUTYJIBHBIX SI3bIKOB PD B mOCTCOBETCKHE AecATHIIC-
THS U3JaHbI MIOJIHBIE aKaJeMUYECKHUEe CIIOBapH, HAITPUMEDP, MAPHICKO-
pycckuii (10 ToMOB), yaMypTCKO-pyccKuii u T. 1. [Ipu 3TOM moaHBIMU
PYCCKO-HAllMOHAIbHBIMU CJIOBAapsIMU B HACTOSILEE BPEMS Majlo KTO
MOJKET TMOXBacTaThbcs, a MOTOMY B OOMXOJ€ POCCUHCKUX aBTOHOMHUIA
MPOIOJKAIOT UCTIONB30BaTh ciioBapu 60—70-X TOJOB MPOILIOTO BEKa,
KOTOpBIE JAJIEKO HE OTBEYAIOT TPEOOBAHUSAM CETOTHSIIIHETO JTHS.

Ho n HoBel1IME U31aHNUSA, COCTABIEHHbIE TPAAULIMOHHBIMU «PYUHBI-
MI» CIIOcOo0aMU, BeCbMa JAJICKH OT COBEPIIECHCTBA. Tak, aHau3 00Jb-
moro Pyccko-komu cmoBaps (2003 rox, 50 ThiCc. cOBapHBIX CTaTei)
[IOKa3ajl, YTO CJIOBaph MO KadecTBY pe3ko ycrymnaeT Komu-pycckomy
cioBapro 2000 roma: B HEM BCTpeUaeTCs OTPOMHOE KOJMYECTBO OIIH-
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0OK, HETOYHOCTEH, WILTIOCTPATUBHBIC MPUMEPHI B3ATHI «C IOTOIKA»
HEKOTOpbIE TEPMUHBI HEKOPPEKTHO TepeBeAcHbl. [IpuMepsl Ha coue-
TAeMOCTh CIIOB TaKkKe MUHHMAaIbHBI. [IpencraBnsercsi, 4To eciu Obl
aBTOPBI MPY CO3/IaHUH JAHHOTO CIOBaps aKTUBHO OMUPAIHCH, IO Kpai-
Hel Mepe, Ha 0a3y Komu-pycckoro cioBapsi, TO MHOTUX HEIOCTaTKOB
MO>KHO OBLIO OBI M30€KaTh.

Mpbl cuuTaeM, 4TO B OOJBIIUX PYCCKO-HAITMOHAIBHBIX CIIOBApSX
CJIOBapHasl CTaThs JOJDKHA B 0053aTEIHLHOM TMOPSJIKE COJEPIKATh, IMO-
MHMO TIPOYEro, Ha0Op CIIOBOCOYETAHUH, MILTIOCTPUPYIOMIUX YIOTpE-
0JIeHUE PYCCKOTO CJI0BA B KOHTEKCTAaX ¢ 9KBUBAJICHTAMH YTUX CIIOBOCO-
YETaHWI Ha HALIMOHAJIBHOM f3bIKe. [[puMephl clIoBOCOYETaHM 1151 Ha-
Yyaja MOKHO OpaTh W3 HaIlMOHAIBHO-PYCCKUX CIIOBapei, COCTaBICHUE
KOTOPBIX OOBIYHO MPOXOJIUIIO C OTIOPOH HA KApPTOTEKY, OTPAKAIOUIYIO
peanbHOE CIOBOYNOTpeOIeHHE B TUTEPATYPHOM SI3BIKE.

2. UcxoaHble JaHHBIE

B nanHOM pokiajze Mbl ONMMIIEM aITOPUTM CO3JaHUS PYCCKO-
MapUNCKOro cJIOBapsi Ha OCHOBE MapUUCKO-pycckoro cioaps. [lpu
9TOM YKa)KeM, YTO JIaHHBIN aJTOPUTM MPUMEHUM IS JI000T0 (PUHHO-
YTOPCKOI0, TFOPKCKOTO U JPYTHX SI3bIKOB.

ba3pl MHOTHX 3JEKTPOHHBIX CIIOBAapeil (TaTapcKo-pyccKoro, Oari-
KHPCKO-PYCCKOTO, TYBUHCKO-PYCCKOTO U Jp.), B OCHOBHOM, HaXOASTCS
B popmare DSL —stot popmart paspadoran ABBYY u moxeT ucrois-
30BaThCS B HEKOTOPBIX Open source mporpammax, Harpumep, B 000-
JIOUKE JUIS AEKTPOHHBIX cioBapei GoldenDict.

Jnst o6paboTku croBaped JaHHBINA (opMaT HE OYEHb YJOOHBIH,
MO3TOMY CJIOBapU «IEperoHseM» (KOHBepTHpyeM) B 0a3zy JaHHBIX.
C o0bIyHOI 0a30i1 JaHHBIX BO3HUKAET MpobiieMa — CTPYKTypa clioBap-
HBIX CTaTel Jja’ke B OJJHOM CIIOBAape HEOTHOPOHAs, MX BEJINKOE MHOKeE-
cTBO. [ToaTOMY OBLIIO pemeHo BEIOpATh TOKYMEHTO-OPUEHTHPOBAHHYIO
CHCTEMY yTpaBlieHHs 0a3aMH JaHHBIX C OTKPBITHIM UCXOAHBIM KOJIOM,
HE TpeOyIoIIylo onmucaHus cxembl Tabiauu. OZHUM U3 TaKUX CHCTEM
sBisiercss MongoDB.

st co3nanust pyccKO-MapuHCKOTO CIOBapst (MU PYCCKO-YAMYPT-
CKOT0, PYCCKO-TyBHHCKOT0, PYCCKO-XaKaCCKOTO0) HEOOXOIUMO PEITUTh
CKOJIbKO OyzeT crnoBapHbIX cTaTell. [Ipexne Bcero ans OyIymux cio-
Bapeil HeoOXOUMBbI CIIOBHUKK. HaMu MOATOTOBIEHBI HECKOJIBKO Ba-
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pUaHTOB CIIOBHUKOB: Ha 50 ThIcSY ciioB U 12,5 Thicsay. OOBIYHO Takoe
KOJIMYECTBO CJIOBAPHBIX CTATEH B TAK HA3BIBAEMBIX «OOJIBIINX» U «Ma-
JIBIX» CIIOBApSIX.

@®parMeHT CI0BHHUKA BBITJISANUT TaK:

aneJbCHHOBBII
aneJbCUHOBBIN
-as, -oe
mo orce, ymo: areIbCUHHBIN

amoANpoBaTh
arIoIpoBaTh
Heco8. KOMy-yemy

31ech NPUBEIEHO CIIOBO, JaJlee TO JKE CIOBO C yIapEHUEM U HEKO-
TOpPBIE TOMETBI, TAKHE KaK YacTh PEUU U APYTHE.

3. Ucnoab3yemble rOTOBbIE MATEPHAJIBI U Pa3padoTKH

bepércs mns paboTsl 6a3a MapUHCKO-PYCCKOTO CIIOBAps HA OCHOBE
10-romanka: «Mapwuii itpuiMe mMytep» / «CloBapb MapHICKOTO SI3bI-
ka» B 10 Tomax. Momkap-Ona: Mapuiickoe KHMKHOE H3aTeIbCTBO,
1990- 2005[1]. B 3Ty 6a3y n00aBisAtOTCS APyTrue TEPMUHOIOTHICCKUE
Y uHbIEe cioBapH, Hampumep: CIoBaph JMHIBUCTHUYECKUX TEPMHUHOB
Mapuiickoro s3bpika (Mapuii WbUIMBIIIIaHYEe TEPMHHOIOTHA MYyTEp) —
Combarxeit, 2005[? ], CnoBapb 1[BETOO003HAYAIONINX CIIOB COBpEMEH-
HOTo Mapuiickoro si3bika (KbI3bITCe Mapuii HbIIIMBICE TYC JIYM-BJIaK) —
Combarxeii, 2008[2]. B cBsi3u ¢ Tem, 4T0 B MapuiickoM cioBape B 2011
roJly u3MeHunach opdorpadus, Bcs Mapuiickas 4acTh 0a3bl IPUBOIUT-
csl B COOTBETCTBUHM ¢ Mapwii opdorpaduii myTep / VbLmbiv, 1uTepa-
TYPBIM Jla UCTOPHIBIM Hay4HBIH HibIMibILE B.M. BacunbeB mymern
Mapuii mHCTHTYT. — HMomkap-Oma, 2011[3]. IIpu 9ToM HCKIOYaeTcs
ropHoMapuiickas yacte 10-ToMHUKA. {7151 BBISIBIEHUS CIIOB, KOTOpBIE
ObUTa 3amMCaHbl B CTapoil opdorpaduu HCIOIB3YeTCs HalMCaHHBIH
Hamu ckpunt Ha Python u 6ubmmuorexa HunSpell na C++.

B mporpaMMe 1o «mepeBEPTHIBAHUIO» CIIOBAPS UCTIOIB3YETCS MOP-
(honorus pycckoro si3bika. M3 OTKPBITBIX UCTOYHUKOB B3ST PYCCKHA
HunSpell-cnoBaps, npousseneHa ero «é-ukamus», To €CTb MpoCTaB-
neHa OykBa «&» B ClIoBax M napagurmax. B mepcrnektuBe MoryTt ObITh
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HCIOJIb30BaHbl U Ipyrue Mop(oaHaau3aTopbl PyCCKOro s3blKa, Halpu-
Mmep, Ha ocHoBe XFST-HFST.

4. Aaroputm padoTsl

HporpaMMa CHa4daJla BbIBOAUT NEPEBOJAbI TCPMHUHOB, d 3aTEM — WUJI-
JIFOCTPATHUBHBIC ITPUMCPDI:

aneJbCHHOBBII
aneJbCUHOBBIN
-as, -oe
mo orce, ymo. arieIbCHHHBINA
arnehCUH; YeBEP-TYJICIIIKE
anenvbCcuHoBoe 0epeso amelIbCHH MyeHTe
anenrbCUH08as KOpKa aneabCuH MyM

anmIoAnpoBaTh

aryIoIApoOBaTh

HECOB. KOMYy-4eMy

COBAIII; COBKAJIAIIT; KBIPAIIT; JIYIIIAII; COBBIM KBIPAIIT;

COBKAJICH HaJIaII
anioouposams ¢ Maxkm TaKT MOYEII COBBIM KBIpaIll
aniooupyom u3o 6cex Cujl yao KEpTMBIH COBBIM KbIpaT
NPOBOOUNU € ANIOOUCMEHMAMU KU COBEH YKATBIIIT
OPYIHCHO anioouposanms PY>Kre COBKaJIAII

Janee pe3yabTaThl pabOThl CKPUITA «3aJIUBAIOTCS» Ha BeO-CepBUC,
IJie AOCTYI JJisi OHJIAWH-TIPaBKU (peIaKTHPOBaHMsI) AaéTCs (UIIONIO-
ram, KOTOpbl€ y4acTBYIOT B IpoekTe. Bce ocTanbHble MOTYT TOJIBKO
[IpoCMaTpUBaTh U MpejiaraTb CBOU BapHaHTBHI.

Jl1s1 KasKoil CII0BapHOM CTaThbU OMETBI, IEPEBOABI, TUIIEPCCHUIKN
W Jp. pacroyiaraloTcsi B OTACIBHBIX moisiX. J[ms ymoOcTBa Bocmpusi-
TUS WUTIOCTPATUBHBIE MPHUMEPHl HA MApHUCKOM M PYCCKOM SI3BIKAX
HamucaHsl pa3HbIMU 1BeTaMu. CaenaHa BO3MOKHOCTb OTNIEPAaTUBHOTO
N00aBJIeHNs] HOBBIX IOJIEH. Y CIIOBHBIE COKPALLEHUS NIPEUIaratoTcs U3
3apaHee MOATOTOBIEHHOI'O CIIUCKA.

B onmnaiin-ceppuce Ha ocHoBe HunSpell peanuzoBan Taxxke cres-
YEKep MAPUICKOIO M PYCCKOTO SI3bIKOB, ITO3BOJIAIOIINN 3HAYUTEIBHO
00J1eryuTh paboTy (GUII0JI0roB-KOPPEKTOPOB — CJI0BA B IOJISX IEPEBO/IA,
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WJUTIOCTPATUBHBIX MPUMEPOB, HANOMATHYECKUX BBIpAXKEHUH, Ppazeo-
JIOTHYECKUX COYETaHUH, KOTOPbIE «HE MOHUMAIOTCSD) CIEUI-4EKEPOM
(370 WM ommobKa, WK JaHHoro cioBa HeT B HunSpell-ciosape) BbI-
JIeNSI0TCS pa3HBIMU LIBETAMH.

CKpHIIT He UJeallbHbIN, OH JOMTyCKAET ONIMOKU: HE TIOHUMAET OMO-
HUMBI. [lo-3TOMY pydHOE peakTUpOBaHKE CIOBAPS HEOOXOAUMO.

Ecnu niamocTpaTUBHBIX MPUMEPOB HEOCTATOYHO MJIM UX HE OKa-
3aJI0Ch B MCXOIHOHM 0a3e, TO IJIsl MOTOJIHEHHS CIIOBApsi MOKHO BOC-
II0JIb30BAThCSl KOPIyC-MeHeIKepoM, HanpuMep AntConc U KOpImycom
SI3bIKA TIEPBOTO TMOPSAKA, T. €. «TOJBIM TEKCTOM» 0€3 IMOMET U TpaM-
MaTH4YEeCKMX TeroB. Mcmonp30BaHUE KOPITyC-MEHEKEepa MO3BOJIUT
co3zath OoJiee KAUeCTBEHHBIN CIIOBaphb, TaK KaK B KAUECTBE IPUMEPOB
OyAyT MCIIOJIB30BaHbl CIOBOCOYETAHUS, PEAIbHO yNOTpeOstomuecs,
HampuMep, B XyoxecTBeHHOH uteparype, CMU u T. 1. Ho pabora c
KOPITyC-MEHEKEPOM, 3TO yXKE OT/IeNIbHAs TeMa.

Crnenyer OTMETUTh, YTO HE CMOTpPS Ha aBTOMAaTHU3aLMIO MpoLecca,
MHTErpalysi HOBOI'O MaTepHaja B YK€ CYIIECTBYIOILIYIO CIOBapHYIO
cTaThio (e€ 3aroToBKY) M pelakTHPOBAaHHWE CaMOW cTaThu OyjaeTr Jo-
BOJIEHO TPYAOEMKHUM MPOLIECCOM, HO Ui KBaTU(PHUIUPOBAHHOTO (u-
JI0JIOTa 3TO HE SBJISIETCS HEBBINOJHUMBIM. 110 KpaliHell Mepe naHHas
paboTa 3HAYUTENBHO MPOIIE, YeM TPATUIIMOHHbBIE ONEePAIH JIEKCHKO-
jora ¢ OyMa)KHOU KapToTeKol. BpeMst uHTerpaunu u peaakTHpOBaHUS
3aBUCHUT OT KOJUYECTBA MPUHUMAIOIINX y9acTHE B paboTe GUI0IOTOB,
¥X MOTHBAIMU W KBaJdu(HUKaNuu. B onTuMaisHOM ciydae MOKHO pe-
IUTHh BOMPOC B Mpejaenax oaHoro roja. Kak npuMep MOXKHO yKas3aThb
Ha TOT ¢akT, yto 1/10 YacTh pyccko-KOMU ciloBapsi OblL1a JOBOJIBHO
KayecTBEHHO 00paboTaHa OJHOM M3 ydyacTHMII IpoekTa 3a 1,5 mecsua,
IIPU TOM YTO JUJIsl KOMH pedb UAET 00 MHTErpaluyu HOBOI'O WILTIOCTpa-
TUBHOT'O MaTepHaja B y’Ke CyIECTBYIOLINNA CIOBaph.

Crnenuduka paboThl O pEAAKTUPOBAHUIO aHAIOTUYHOTO CIOBaps
JeTalbHO OommcaHa Ha caifte: http://wiki.fu-lab.ru/index.php/Pyccko-
KOMH_DJIEKTPOHHBII_CIIOBaph

Ilocne okOHUaHHS PENAKTHPOBAHUSA PYCCKO-MApHICKHAN CIOBaph
KOHBEPTHPYETCS B HECKOJIBKO (pOPMATOB: B (pOpMAT JUIs U3aHHS CIIO-
Bapsi HA OYMa)kKHBIX HOCUTEJISIX U B HECKOJIBKO (hopMaToB [uist odiaitn
Y OHJIAlH 3JIEKTPOHHBIX ClOBapei: Hampumep, B hopmatr DSL — mus
paboThI ¢ 000JIOUKOH JJIsl HIEKTPOHHBIX CIOBApe

GoldenDict u B XML — ans padotst ¢ CMS GlossWord.
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5. BeIBOaBI

Taxum 00pa3oM, OMBIT CO3/1aHUS PYCCKO-MapUHCKOro ClIoBaps Ha
OCHOBE KOHBEPTallMM MAapHICKO-PYyCCKOTO MOXET OBITh HCIIOJIB30-
BaH IIPU CO3JJaHUU PYCCKO-YAMYPTCKOTO U JIHOOBIX PyCCKO-TIOPKCKUX
cioBapeil. Tem Oosee B TaHHOI TEXHOJOIMH 3aJI05K€HA BO3MOXHOCTb
ONTUMM3ALMU CYILECTBYIOLIMX CIOBapel MyTéM HCIIOIb30BaHUS WJI-
JIIOCTPATUBHBIX NPHUMEPOB CAMOTO CJIOBaps, PacloIOKEHHBIX B pa3-
HBIX CTaThsIX.
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Paraphrases are approximate meaning of the same content including
words, phrases and even sentences. Although there is much works done
about paraphrase in terms of constructing corpus and study at different
levels of language in other languages, Uyghur paraphrases corpus has not
been constructed and not been yet studied according to our best knowledge.
In this paper we have studied Uyghur paraphrases and have constructed
initial paraphrase corpus. First we define our scope of Uyghur paraphrases
and then we design and implement Uyghur paraphrase annotation tool.
Finally Uyghur native speakers annotate and retrieve paraphrases
using annotation tools. The overall size of corpus 5785 pairs, including
various type of paraphrases obtained by article annotation and rewritten
paraphrases. Paraphrases obtained by article annotation includes 572
lexical paraphrases, 244 phrasal paraphrases, 114 sentential paraphrases,
55 terms and it’s definitions. Rewritten paraphrases are 4800 pairs, among
them 2400 pairs are consist of paraphrases each other, 2400 pairs are not.
These works are now under progress to extend size of corpus.

1. Introduction

Uyghur language belongs to Turkic language family, and mainly
used in Xinjiang Uyghur Autonomous Region (XUAR) in China. This
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area is ethnic group living area, with the total population of around
23 million people, the minority population account for about 60%.
Presently in XUAR, Uyghur language is one of the official language
as well as Mandarin (Chinese). Although Uyghur language considered
minority language in China, It considered fifths big language among
Turkic languages, so the level of Uyghur information processing not
only has a crucial role in dissemination and development of culture and
technologies in this region but also development of Turkic languages.

This paper reviews various definitions and corpus of paraphrases
in English, Turkish, and put forwards adopted four type of Uyghur
paraphrase. Then introduce paraphrase annotation tools. Finally describes
the process of constructing Uyghur initial paraphrase corpus.

2. Previous work

Paraphrases can be comprehended as different expressions of the
same meaning. For a wide variety of natural language processing
application paraphrases are very useful. However, “There is a precise
and commonly accepted definition of paraphrasing does not exist.
From the perspective of linguistics and computational linguistics, the
definition of “approximate sameness of meaning” is generally assumed.
”(Vila et al., 2014). The Paraphrases may occur at several levels such
as lexical paraphrases, phrasal paraphrases and sentential paraphrases
(Bhagat and Hovy, 2013; Madnani and Dorr, 2010). Paraphrasing
methods perform recognition, generation and extraction of paraphrase
pairs (Androutsopoulos and Malakasiotis, 2010).

There are several paraphrase corpora. MSR corpus contains 5801
English sentence pairs that obtained by unsupervised technique
from thousands of English online news sources (Dolan et al., 2004).
Human annotated paraphrase corpus contains 900 sentences pair
and 300 of which are doubly annotated (Cohn et al., 2008). PAN
plagiarism corpus 2010 contains 64558 artificial and 4000 simulated
plagiarism cases considered to be the first a large and high diversity
of artificial and simulated plagiarism cases (Potthast et al., 2010).
WRPA paraphrase corpus covers 16 different relations in English
and Spanish (Ganitkevitch and Callison-Burch, 2014). PPDB corpus
contains over 220 million paraphrase pairs consisting of 73 million
phrasal and 8 million lexical paraphrases extracted from 100 million
sentence pairs and 2 billion English words by computing distributional



Kahaerjiang Abiderexiti et al 207

similarity scores using the Google n-grams and the annotated Gigaword
corpus (Ganitkevitch et al., 2013). This corpus extended to 23 different
languages (Barancikova et al., 2014) later. Vila (Vila et al., 2013)
proposed new annotation infrastructure for paraphrase type annotation
consisting of an annotation scheme and inner-annotator agreement
measures and proofed adequacy and robustness of this infrastructure
by annotating three different corpora. Among Turkic languages, to
our best knowledge, there is only one Turkish language paraphrase
corpus contains 1270 paraphrastic sentences pair covering literary text,
movie subtitle, machine translation parallel corpus and news articles
(Demir et al., 2012). For Uyghur language, although there are several
achievements in morphological analyzing (Wumaier et al., 2009; &
M« %) etal., 2012), machine translation (Abiderexiti et al., 2013;
Mi et al., 2014; Nimaiti and Izumi, 2014) until now there is no reports
on constructing Uyghur paraphrase corpus in the literature.

3. Types of Uyghur Paraphrases

In collection of Uyghur paraphrases the first and foremost problem is
to define type of Uyghur paraphrase. Uyghur language, like Turkish and
Finn belongs to agglutinative language, have vast variety of suffixes.
Different suffix connect to the same words construct different meanings
of the words, phrases and even sentences. So we referenced the
experience of construction of Turkish paraphrase corpus (Demir et al.,
2012). Initially we divide Uyghur paraphrase following four categories
considering structure, syntactic and computational aspects.

1) Lexical Paraphrases

This type of paraphrases refers to single word paraphrases in the
other words, individual lexical items having the same meaning, or

synonyms.
For example:
<k == dlasds> <SBJys ==ale>
Country Community Darkness Shadow

From the example we see that lexical paraphrases are not restricted
to strict synonymy. Although Waa == o3 country and community
are still paraphrases, where country is more general and community is
more specific. This paraphrasitc relation can convey approximately the
same meaning using different words.
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2) Phrasal Paraphrase

This type of paraphrases refers to phrasal fragments sharing the same
semantic content. More specifically, it refers multi-word paraphrases,
including cases where a single word or single word + inflectional group
(IG) maps onto a multiword paraphrase or many-to-many paraphrases.

Example
G4 == u4§)§5 om0 A3
Be moral ~ Well educated
3) Sentential Paraphrases
A sentential paraphrase refers two sentences that represent the same
semantic content.
Example:
Ot 1535 lidned == Otmar i e
Why don’t you make sound? Why don’t you speak?
Sl e L3S = i ol 3
She/he finally became innocent. Her/his innocence was justified.

Above first example shows that simple sentential paraphrases can
be generated easily by simply substituting words or phrases in the
original sentences with their respective synonyms or phrasal paraphrase.
However, come up with paraphrase like second example is a little
difficult for human annotator.

4) Term and its Definition

Terms or words and it’s definition or it’s approximate same meaning
expressed by two or more words.

Example:
Olvsledgs Ll 1220 R
be indebted for a service obligation

We design paraphrase annotation tool according this four
categories.

4. Uyghur paraphrase annotation tools

Because Uyghur online resources are limited, so obtain high
qualified paraphrase pairs in unsupervised way (Dolan et al., 2004)
or semi supervised way (Ganitkevitch et al., 2013) is not practical.
So we developed Uyghur paraphrase annotation tool for constructing
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paraphrase corpus by manually with the assistance of the annotation
tool. When Demir (Demir et al., 2012) constructing corpus the input
texts are different translations of a famous novel, Turkish translations of
a foreign movie, Turkish reference translations from an English-Turkish
parallel corpus and Turkish articles from a news website. For Uyghur,
first two kinds of resources are rare. However, in the same article there is
always different description of the same meaning. So the process of using
paraphrase annotation tool is that, first, open document using annotation
tool, considering human memory mechanism, document usually is not
very long, about 300-500 words. And mark paraphrases with assistance
of this software. In order to avoid repetitive work of the same annotator
we added active learning model, so annotator no need to mark phrases
that have already marked before. We implemented active learning model
in a very simple way. Every annotated paraphrase was saved in the local
access database file. When annotator click “automatic annotate”, every
candidate paraphrases compared with database in heuristic way. Then
display different type of paraphrase with different color.

Uyghur writing system is based on Arabic script, write from right
to left. So if we use Latin script annotation mark, much of corpus
usually do, there is a little mess with displaying and make annotator
confuse. Furthermore, they need to remember what English word or its
abbreviation corresponding to Uyghur, those add to additional working
time to annotators. In order to avoid these disadvantages we used Uyghur
words as annotation mark. The interface of the tools is shown as Fig. 1.

HERESAGETA

Sl 583 390 Hidigh o) LS LIS S Slage plonicd ¢ Pl S Ll < il e 2101 3]

221Dl 53]+ 53 s
B St « a3 G5 heiop e

G5 o2l L ik S N Y 138 iy S5t Sl

ki BN =% S Ea

Fig. 1. Interface of Uyghur paraphrase annotation tools
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When we construct corpus, we need to calculate work amounts of
annotators and annotation agreement so we designed user management
components to this tool. This component is responsible for record who
annotate which paraphrases and annotated how many.

= worEstmiTaze = — O Kl
fAEI/RIEEARFETH
=53
APE:
=8
HhE bas ]

Fig. 2. Login interface

5. Process of Annotation

We ask three undergraduate students from computer science, who
taught from elementary school to university in Uyghur language,
annotate the same articles. Our intention is to retrieve paraphrase pairs.
Not annotate all paraphrases in every article. This means annotator
asked do not annotate until he or she fully confident. This elevates work
tension and improves annotation agreement.

The annotation process was performed in three ways. The first
way includes three steps. The first step is annotators’ training. In this
step, two annotators independently following examples of paraphrases
using our paraphrase annotation tool annotated 10 short articles. Then,
problems of the software are solved and disagreements of paraphrases
in this 10 articles annotated by this two annotators were discussed with
third annotator. The second step is the inner-annotator agreement step.
In this step, 150 short articles were selected from Uyghur websites
randomly and annotated by two annotators respectively in the assistance
of annotation tool. The results were compared with each other and the
inter-annotator agreement computed. Regarding the inter-annotator
agreement calculation, Kappa measures were used. The kappa score
is 0.5 that is below than the desirable score 0.8. So we preceded final
step. In the final step, the different annotated paraphrases in second
step revised by third annotator to improve the quality of paraphrase
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corpus. In this way the overall annotated articles were 201 in which the
lexical paraphrases were 572 pairs, phrasal paraphrases were 244 pairs,
sentential paraphrase were 114 pairs, terms and its definition is 55 pairs.
Although for lexical and phrasal paraphrases statistics we used “pairs”,
here it means set of two or more than two paraphrases. Because in the
overall articles most of the words and phrases were paraphrased more
than two equal meaning.

In the second way, we ask the annotators to select sentences
from article or book randomly and paraphrase each sentences so that
it remains the approximately same information. The students were
restricted to only make use of the information and knowledge contained
in the sentences and not depend on their commonsense knowledge
to alter original meaning of the sentences. In this way we retrieved
2400 sentences. Then in order to research other aspect of paraphrase,
2400 sentences were selected from books, online source and asked
annotators to rewrite each sentence but won’t consist paraphrase with
original sentences. In this way we get balanced positive and negative
paraphrases examples for binary classifier for future research.

In the third way, we add translation references to our corpus. In
CWMT 2011', CWMT 2013 *Uyghur -Chinese parallel corpora used for
developing Uyghur-Chinese machine translation systems. In these series
contests 700 sentences multiple reference translations for CWMT 2011
and 1000 sentences multiple reference translations for CWMT 2013. So
we added these 1700 sentences pairs, which consist of a collection of
news-related sentences.

6. Conclusion

In this paper we describe the process of constructing Uyghur
initial paraphrases corpus. First we define four type of paraphrases,
then we annotate or retrieve paraphrase in three ways. In the first way,
short papers were chosen from the online source and then annotate
paraphrases using Uyghur paraphrase annotation tools. In the second
way, in the future in order to build a classifier to predict whether two
Uyghur sentences are paraphrases or not, we ask annotator to choose
sentences from books or online source and then to paraphrase half of

!http://nlp.ict.ac.cn/evalshow.php?id=2011
2 http://www.liip.cn/CWMT2013/
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sentences in correct way, other half of sentences are paraphrased by
in a wrong way so that they were consisted similar sentences pair but
were not sentential paraphrase each other. Each paraphrases annotated
or paraphrased by native speaker who taught Uyghur language from
elementary school to University. In the third way, we add 4 different
Uyghur translations of the same Chinese sentences to our paraphrase
corpus.

7. Future works

In the future we need to expand our corpus improve quality, so that
to use machine translation and use the positive, negative paraphrase
examples to build automatic classifier that will enable us to retrieve
paraphrases from online source automatically.
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TURKIC LANGUAGE SUPPORT IN SKETCH ENGINE

Vit Baisa*®, Vit Suchomel®®

* NLP Centre, Masaryk University, Brno, Czech Republic
® Lexical Computing Ltd, Brighton, UK

Sketch Engine is a corpus manager tool which allows building own
text corpora from user-uploaded files or from Internet by downloading and
cleaning web pages in a particular language and domain. It also provides
many functions to explore the corpus data. We present the level of current
support of Turkic languages (namely Azeri, Kazakh, Kyrgyz, Tatar,
Turkish, Turkmen, Urdu and Uzbek) in Sketch Engine. It is currently
possible to use features of Sketch Engine like concordancing, filtering,
sampling, sorting of query searches, wordlist generating, collocation lists
extraction, keyword extraction, finding good dictionary examples for
words and phrases and some other features.

Additionally, we discuss possible developments for improving Turkic
language support in Sketch Engine, starting with incorporating existing
tagging tools for Turkic languages, adding terminology extraction and
building word sketches and thesauri.We invite Turkic language specialists
to join us in our efforts of building large scale and at the same time high
quality resources for Turkic languages.

1. Introduction

Turkic language family contains more than thirty languages and
the biggest language, Turkish, is spoken by almost 1% of the world
population. It is spoken more than Italian or Dutch. Turkish Wikipedia
is 10th (Azeri being 39th) biggest measured by the number of active
editors' however Turkic languages in general are under-resourced from
the point of view of corpus linguistics. That is why we have put some
effort to creating Turkic language resources and adding at least basic
Turkic language support to Sketch Engine. This paper describes the
result.

First we describe how we have built several Turkic corpora from
Internet. Then we describe current features of Sketch Engine available
for these corpora. A discussion of possible other usages follows. At the
end we propose possible improvements and future work towards full
support of Turkic languages in Sketch Engine.

! http://wikistats.wmflabs.org/display.php?t=wp&s=ausers_desc
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2. Building Turkic corpora

We selected Turkish, Azerbaijani, Uzbek, Kazakh, Turkmen and
Kyrgyz for our 2012 Turkic data collection (Baisa, Suchomel, 2012).
The procedure for building general corpora from the web remains the
same:

o Start with a small corpus in the target language or create one from
Wikipedia texts to build language and encoding detection models.

¢ Find at least 100 web pages in the target language and use them as
starting points for a web crawler.

¢ Run the web crawler —we have been successfully using SpiderLing,
a text corpus oriented crawler (Suchomel, Pomikalek, 2012).

¢ Alternatively, run WebBootCaT (Baroni et al., 2006), a tool for
creating mid-sized corpora from the web using a search engine (the tool
is built in the Sketh Engine corpus creation interface) and a part of the
Corpus Factory method (Kilgarriff et al., 2010).

e Clean the web data using a set of tools for HTML boilerplate
removal, de-duplication (removal of similar sentences, paragraphs or
documents) and a robust (web texts aware) tokenizer!.

e Carry out part-of-speech tagging using a tagger for the target
language.

e Store and index the corpus by a corpus manager to allow fast
search.

Since a productive inflectional and derivational agglutinative
morphology is essential for Turkic languages, any serious corpus based
research can benefit from a proper morphological annotation. Although
there is not a morphological analyzer built in Sketch Engine, uploading
user annotated texts is supported.

Texts in languages written in multiple scripts or spoken in areas
of different countries like Tatar and Uyghur are much harder to obtain
using the web crawling method. Differences in alphabets and lists of
words might be exploited to separate documents in different Turkic

! All available for free at http://corpus.tools
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languages. Yet, one has to deal with multiple writing systems in the
region: Cyrillic, Latin and Arabic.

In case of problems stemming from the issues with crawling, we
recommend the search engine driven approach to build large corpora
from the web:

e Again, start with a small corpus in the target language or create
one from Wikipedia texts.

e Produce a list of words in the corpus sorted by number of
occurrences in the corpus from the most frequent word. Use medium
frequent words, e.g. from rank 500 to 600 and from rank 1500 to 1600
as seed words for WebBootCaT.

e Let a search engine find web documents in the target language and
build the corpus semi-automatically using WebBootCaT.

To gather good quality texts' in languages with a scarce Internet
presence (which is the case of the most Turkic languages), one can
employ less automated means as was shown by (Dovudov et al., 2011):

o [dentify Internet sources yielding quality documents, e.g. online
newspapers, and government or municipality portals.

¢ Analyze the web structure of the sources, i.e. locate texts within
the site (e.g. find archive of a news site) and determine the important
blocks in html pages: this can be automated (Song et al., 2004).

e Write a computer program downloading texts from the web
according to findings in the previous step. A recursive run of wget?
might do the task as well.

Normalization (or unification) of web texts might be required to
achieve a good level of quality as reported by (Dovudov et al., 2011):

e Transliteration of letters to the desired script, e.g. from the Latin
script or the Arabic script to the Cyrillic script.

e Identification and correction of language specific letters, e.g.
replace H by H where appropriate in Kazakh, Kyrgyz, Tatar and
Turkmen.

' A “good quality” text for the purpose of a linguistic research carried on text corpora
can be defined as a long sequence of paragraphs of fluent natural sentences.
2 Weet, a utility for downloading web content, http://www.gnu.org/software/wget/
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Table 1
Turkic corpora for language research currently available in Sketch Engine

Corpus | Lexicon
Language Name size [M | size [M Notes
tokens] | words]
Azeri | Lurkic web - 115 | 15 |Webcrawled
Azerbaijani
Kazakh |Turkic web — Kazakh | 175 2.2 |Web crawled
Kyrgyz |Turkic web — Kyrgyz 24 0.6 | Web crawled
Small web corpus
gathered using
Tatar Tatar sample 0.29 0.07 WebBootCaT (Ambati
etal., 2012)
Turkmen Turkic web — 3 0.2 |Web crawled
Turkmen
Small web corpus
gathered using the
Turkish WaC 41 1.5 |Corpus Factory method,
Turkish parsed with MaltParser!
(Ambati et al., 2012)
TrTenTen 4,125 17.2 | Web crawled
OPUS?2 Turkish 207 1.5 |Parallel corpus?
Uzbek  |Turkic web — Uzbek 25 0.6 | Web crawled

The corpora don’t have rich metadata, e.g. domains and text types
are missing for all documents. To understand the type of texts in these
corpora, it is good to look at the most exploited web domains. In Table

2 you can see top domains for the Turkic corpora.
Table 2

Top domain contained in Turkic corpora

Corpus Top domains

mediaforum.az, az.trend.az, milli.az, mia.az,

Turkic web — Azerbaijani modern.az, 525.az. ...

afyonkarahisar.com.tr, savaskarsitlari.org,

TrTenTen .
yeniasya.com.tr, ...

! MaltParser, a data driven dependency parser. http://www.maltparser.org
2 OPUS, the open parallel corpus. http:/opus.lingfil.uu.se
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alashainasy.kz, egemen.kz, inform.kz, kaz.
gazeta.kz, thenews kz, ...

kabar.kg, www.azattyk.org, kg.zpress.kg,
erkintoo.kg, ktrk kg, ...

tmolympiad.org, www.azathabar.org,
turkmenistan.gov.tm, cci.gov.tm, ...

Turkic web — Kazakh

Turkic web — Kyrgyz

Turkic web — Turkmen

uza.uz, shou-biznes.uz, jamiyatgzt.uz, old.

Turkic web — Uzbek . .
uzbekistonovozi.uz, ...

3. Concordances

Query ekmek 2,727 > Shuffle 2,727 (67.27 per million)

First | Previous Page2  |of137| Go | Mext] Last

bakterim.net igin bir restorana gittiginizde masaniza ekmek istemek zorunda kalabilirsiniz . Biz ekmegi
milligorusportal.com Bulgur yiyin Bir Fransiz kralicesi vardi . Ekmek bulamiyorlarsa pasta yesinler demigti .

scribd.com durum yerlilerin ekim yapmasina engel oldu . Ekmek olmayinca , Hiristiyanlar , yerfilerin

unknown basilmis gibi gikanimaktadir . BU tlkenin ekmegini yiyip , suyunu igip , havasini teneffis

pdriyiz.biz Su ekin tarlalanni goriyor musun 2 Ben  ekmek yemem . Bugday benim higbir isime yaramaz
vik2.com etiketlenmistir . Etiketler : gun gunine , kus ekmedi , pasta , Picrochole , RABELAIS , safra
radikal.com.tr verilmeye baglandi . Efendim sekerden tutda, ekmege , benzine , hatta iplige kadar kameye
Iynchforum.net aslinda , kocasinin hamurunu yogurmaya , ekmegini pigirmeye , evini temizlemeye ve bu gibi
cellotin.com sahip bir iligki oldugunu belitmislerdir ekmek kalitesi tzerinde gluteni olusturan basit
kisiklimahallesi.blogspot.com sahip oldular . Kisikli Mahallesine Halk Ekmek satig noktasi agildi . Ferah Caddesi tizerinde
saglikbilgilerim.com du ser. Buyiizden , kabizlikta esmer ekmek yemek daha uygundur . Diyete ; lahana ,

ki i.com bilmedigin konularda Kabaliktr Mesela ekmek Kag gesit ekmek var Ekmegi nasil pigirirsin
guneyhaberci.com yedim . Az veya ¢ok cocuklanma , evime ekmek géturdum . Ama hizmet de verdim . Yani
forum.kanka.net asla ! Ben kullandigim benzine , yedigim ekmegin fiyatina bakarim , Ben halktan bir vatandagsam

lisi.com turhal yozgat gorum gargamba rustem ekmekei isa gok ak-can akcan ak can pancar kooperatifieri

unknown yapilmis bir tas ayran veya bir bas sogan ekmek salmasin hazmedilmesine yardimei olurdu
agmerkezi.com cubuklari hala yaygin olarak kullaniimaktadir. EKMEK KIZARTMA MAKINESI : 1909 ? da General Electric
ihvanforum.org dahi bu zorunluluga tabi , ancak ornedin 5 ekmek firini tek bir gida muhendisi istihdam
ozgurokul.org hastaliklara karsi daha az direngli olan ekmeklik bugday , modern piyasa ekonomisine daha
incilturk.com semboller vaftizde su, Rab bin Sofrasindaise ekmek ve saraptir . Sembollerin amaci , sembolize

Fig. 1. Sampled concordance for lemma “ekmek” in TurkishWaC

The main feature available for all corpora is concordance search:
a powerful full-text search. As many of our Turkic corpora have only
word forms (lemmas and other tags are not available), the searching is
limited to regular expressions over these word forms. But even with
this limitation, the query language (CQL, Corpus Query Language') is
expressive enough to allow complex searches.

Once a result is shown, it can be sorted, further filtered (by other CQL
queries), randomly sampled (see Figure 1), stored and various frequencies
(Figure 2) and visualizations (Figure 3) can be obtained. All these actions
can be combined to narrow and fine-tune the original result.

If there are enough hits (examples) in a concordance search, one can
extract the most salient collocations from it. The algorithm in Sketch

! http://www.sketchengine.co.uk/documentation/wiki/SkE/CorpusQuerying
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word

oo wwiviwwww oo

|N ekmek
IN ekmegi
|N Ekmek
IN ekmegin
IN ekmegini
|N ekmegine
|N ekmege
IN ekmekleri
| N ekmeklik
I N Ekmegi
IN ekmekler
|N EKMEGI
|N Ekmegin
|N EKMEK

| N ekmeginin
I N ekmeklerin
IN ekmegimi

Frequency
1,406 |
260 I

232 I
111 .
102 N
71
64
441
37l
37l
32 0
221
211
201
181
171
151

Fig. 2. The most frequent wordforms of “ekmek” in TurkishWaC

Frequency
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Fig. 3. Frequency distribution of lemma “ekmek” in corpus parts

Engine looks for the most frequent words which co-occur with the
searched query and then applies a co-occurrence statistics. We usually
use logDice (Rychly, 2008). In Figure 4a you can see collocates derived
from the concordance for “ekmek”.

2N finn
2| N bugday
2| N pis
2N hamur
2N maya
2| N kepek
2N dilim
2| N kinnti
2| N peynir
2| N makarna
2| N nohut
2|\ sofra
2| sarap
2| N yufka
2N piring
2|Nye

2| N yemek
2|N yag
2N lazar
2N arpa
2N lezzet
2N som

2| N gorba
2|N lavas
2N misr
2N tereyag
2| N tarif
2N lokma

Frequency logDice

127
113
112
70
59
50
72
40
46
36
36
37
40
25
29
249
80
80
23
24
28
19
2
17
50
18
30
17

10,083
9.679
9524
9225
9.202
9134
9,09
8.804
8695
8658
8501
8295
8201
8.148
8.080
7.831
7.824
7.784
7.783
7.782
7.772
7.738
7.663
7.661
7.659
7.562
7.550
7.521

Fig. 4. (a) Collocations for lemma
“ekmek”

word (lowercase) Freq

onap 150.215
Gananap 60,489
Gonap 47,628
wapanap 33,832
waFpgainap 23.796
nap 20,844
TYnFfanap 15.500
Aonnap 14,507
KaTbicywbinap 13,988
oKywbinap 13.391
ic-wapanap 13,028
Gafgapnamanap 12,552
oBanap 12,362
TeXHonoruAnap 11.824
6Ynap 10,644
rayapnap 9.895
KOMNaHusnap 8,814
Konaywsinap 8.465
TonLIKTLIpYNap 8189
anap 8.057
oKuFanap 7.878
Hasywbinap 7.321

(b) Kazakh wordlists for words ending
with “map”
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4. Wordlists

Wordlist is another feature universally available for any corpus. Any
positional attribute (word, lemma, part of speech, morphology tag, ...)
can be explored. It is similar to frequency lists of concordance search
but wordlists are more general. E.g. you can get the most frequent
words, the most frequent lemmas ending with “jap” etc. You may use
several constraints and filter the results with regular expressions. You
can obtain either raw frequencies or document frequencies per item. In
Figure 4b you can see wordlist for all words ending with “nmap” from
the Kazakh corpus.

5. Word sketches and thesaurus

Word sketches are the core feature of Sketch Engine (hence the
name). Word sketch is a one-page, automatic, corpus-derived summary
of a word’s grammatical and collocational behaviour. There are several
ways to build word sketches.

5.1. CoNLL

We have developed a script which takes CoNLL-annotated corpus
as input and generates word sketch grammars'. This was also applied
on Turkish (Ambeati et al., 2012).

5.2. Universal word sketch grammar

We have also processed Turkish part of OPUS parallel corpus using
rudimentary tagging (content words, punctuation, numbers) together

kltap OPUS2 Turkish freq = 10,801 (52.12 per million)

left content 26,093 1.10 ||right content 19,636 0.90 ||nextleft content: 9,941 1.00 || nextright content 9,006 1.10
yazarla 28 5.08 ||fuanna 68 6.57 || okudugum 30 6.09 || okuyorum 96 7.50
okudugum 30 5.01 || fuan 73 6.54 || Hesap 30 5.95 || okurum 63 7.25
yazdig 44 5.00 || okumak 93 6.28 || basilan 17 5.50 || fuarina 59 7.24
Hesap 31 499 ||yazmis 73 612 || kullaniimis 25 5.34 || okuyordum 53 7.13
yaziimis 37 4.84 || okumayi 56 6.04 ||yazarla 12 5.17||fuan 64 7.12
anlatan 33 4.76 || yazmak 64 5.83 || Kutsal 43 5.00 || okuyor 71 6.99
binden 52 4.75 || okumaya 42 556 || cantasindaki 10 4.96 ||yazmis 79 6.77
basilan 22 4.66 || okudum 66 5.54 || okudugun 11 4.90 || yaziyorum 58 6.73
Kutsal 43 4.55 || taniimlan 26 5.41 || resitalleri 9 4388 ||yazd 85 6.72
Deliler 19 4.51 || ozeti 28 5.39 || yayinevinden 9 4.87 || okumak 87 6.64
kullaniimis 25 4.49 || sunumlari 27 5.39 || kittphanelerinin 9 4.87 || okumayi 52 6.63
Interliber 18 4.45 || okuyan 38 5.35 || Elestirmenlere 9 4.85 || okudum 105 6.59

Fig. 5. Universal word sketch for “kitap” in OPUS corpus

http://www.sketchengine.co.uk/documentation/wiki/SkE/SketchesFromCONLL
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with so called universal word sketch grammar with very simple rules
like “content word to the left from a headword” and other analogous
rules. This processing yielded word sketches which can be built also
for other Turkic languages but which are not of very high quality and
usability. See Figure 5.

5.3. Word sketch grammar

The last and the most advanced way is to write grammar rules
manually. It needs both tagged corpus and a language specialist. This
is yet to be done.

6. Keyword extraction

If you build your own domain-specific corpus, you can extract
keywords from it. The extraction procedure depends on relative
frequencies of words in your corpus and in a reference corpus in the same
language. For the purpose of this paper we have built a small Turkish
corpus using football seed words (a few terms from Futbal article on
Turkish Wikipedia). Several pages were automatically downloaded and
then the corpus was expanded a little with WebBootCat tool, yielding
cca 250,000 tokens from football-related Internet pages in Turkish.
In Figure 6 you can see the top part of the resulting list of keyword
candidates from the domain corpus.

The green keywords were used in building the corpus with
WebBootCat. Sketch Engine shows also links to related Wikipedia

Keywords Score F  RefF

endirekt W 1,240.14 481 2360

vurus W 821.79 1.492 26,219

hlalin W 76898 285 2074

dokunursa W 63666 211 1420

vurusu W 571.73 977 24,438

topun W 512.45 975 27.677

yarda W 507.78 159 L.116

sportmenlik W 49599 164 1,409

atisi W 487.39 694 19,678

ifab w 46818 121 203

kalecinin W 40263 321 9208

vuruglar W/ 38622 176 3501

. . hakemin W 35852 516 19,937
Fig. 6. Keyword extraction yd W 35361 1a8 2881
from a domain-specific eleminden W 35086 90 176
(fOOtbaH) COI‘pllS oyuncuya W/ 350.20 570 23,086
ihlalden w 34194 103 921
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articles (Turkish Wikipedia in this case). The score expresses how
salient a keyword is in the domain corpus when compared with a
general (much bigger) Turkish reference corpus. The last two columns
are raw frequencies in the focus and in the reference corpus. It is also
important to note that neither of the authors has any knowledge of
Turkish language thus it is possible that the keywords are not perfect.
The same methods could be used to build e.g. Tatar corpus and extract
keywords from it as it is fully statistically-based approach. More info
about the extraction procedure can be found in (Kilgarriff, 2014).

7. Further work and development

The support for Turkic language can be substantially improved. The
two most beneficial improvements are discussed below.

7.1. Term extraction

Recently we have developed term extraction for several languages:
English, Spanish, German, Czech and a few others (Kilgarriff, 2014).
To add a new language to the list, it is necessary to describe possible
terms (usually noun phrases) using advanced CQL queries. These
queries both describe the grammar rules for matching all possigle term
phrases but also they describe how the resulting basic word form for
terms should look like.

7.2. Morphological analyzer integration

Advanced Sketch Engine features, such as word sketches and
thesaurus, or querying the corpus for morphological categories require
a morphologically annotated corpus. Although annotated texts can be
loaded into the Sketch Engine, it would be much more convenient for
anyone building a Turkic corpus if the tool made the tagging for them.

The requirements for embedding a morphological analyzer in the
corpus building interface are:

o Software running in a Unix-like environment.

e Command line interface for batch processing of large quantities
of data.

e Documentation: evaluation of the tagger, description of possible
output tags.

e Licence allowing to incorporate the tool in Sketch Engine.
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8. Conclusion

We have described the current support of Turkic languages in Sketch
Engine. It enables a basic analysis and users can upload preprocessed
data and use all the standard features of Sketch Engine. With this paper
we hope to attract Turkic language specialists to use this powerful tool
for exploring the richness of all Turkic languages. Sketch Engine is
currently used at many language institutions in Europe and we think that
it can boost language research of Turkic languages, its lexicography,
terminology and linguistics in general.
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Multilingual electronic databases of certain vocabulary domains, such
as color names (coloratives), represent a valuable resource for theoretical
and applied studies in various fields. We can mention lexicology,
lexicography, general linguistics, orthography, ethnopsychology, machine
translation and information retrieval, educational technology, as well as
creating automated workspaces for various specialists (in this case, for
example, painters, cartoonists, designers, etc.). Linguistic database being
developed is intended for presentation, storage and efficient use of the
fullest possible information about the structure and semantics of coloratives
in Tatar and other Turkic languages. The structural-conceptual model
of the database is based on studies in the field of cognitive linguistics,
dialectology, phraseology and folklore on the material of dictionaries
and corpus data. At this stage of the project, 271 different colorative
was determined for Tatar language. The structure of the database reflects
derivational and grammatical features of Turkic coloratives, particularly
their derivational capacity and inflection, so it describes adjective, noun
and verb derivatives of lexems with the meaning of color. The database
model also includes information about dialectal variants of coloratives,
idioms and folklore texts containing coloratives, as well as their cognitive
and denotative relationships. The database is populated through special
developed software that can be accessed via Internet. The database
structure enables us to include new languages and features easily. At the
same time it allows to simplify the population process and make search
more convinient. Further development of the project involves population
of the database for other Turkic languages, and improvement of the
search functionality. The authors hope that their project could be a useful
resource for comparative research and applied developments in the field of
computer-based processing of Turkic languages.

1. BBenenue

OJEeKTPOHHBIE MHOTOS3bIYHBIE 0a3bl JAHHBIX TAKUX OTAEIBHBIX
KIJIACCOB JIGKCHUKH, KaK I[BETO0003HAUEHUsS (KOJIOPATUBBI), MPEICTaB-
JISTIOT COOOW IEHHBIM pecypc Ui TEOPETHUYECKHX HCCICIOBAHUA U



Ayrat Gatiatullin et al 225

MIPUKJIAIHBIX Pa3padOTOK B pa3IM4YHbIX 001acTax. B mepByio ouepens,
9TO JIEKCUKOJIOT U, IeKCuKorpadusi, oOiiee s3pik03HaHME, opdorpadus,
STHOICHUXOJIOTHUS], MAlIMHHBIA NEpeBoJ U MH(MOPMAIMOHHBIN IOUCK,
oOpa3oBaresbHble TEXHOJOI'MM, CHUCTEMbl aBTOMAaTH3alUM pPabodnx
MECT CIIELHUAIUCTOB (B JaHHOM Clly4yae, HalpuMep, XyJ0)KHUKA, MYyJIb-
TUTUTUKATOpA U JIp.).

Pa3pabarbiBaemasi TMHrBUCTHYECKas 0a3a TaHHBIX TIOPKCKUX IIBE-
TO00O3HAYECHUH TIpeHAa3HauYeHa IS IPEJICTaBICHHS, XpaHEHHUS U -
(EKTHBHOTO MCTIONB30BAHMUS KaK MOKHO O0J1ee MoJTHON HH(POPMALIUH O
CTPYKTYPE U CEMaHTUKE KOJIOPATHBOB B TaTAPCKOM U B APYTUX TIOPK-
CKUX SI3BIKAX.

Pa3paboTka CTpyKTYpHO-KOHIIENITYaJIbHOW MO 0a3bl JaHHBIX
Obljla OCHOBaHA HA WCCIEJOBAHUAX B OOJIACTH KOTHUTHBHOM JIMHTBU-
CTHKH, Ha MaTepUale TOJKOBEIX CIOBapei, KOPIYyCHBIX JaHHBIX, a TaK-
e MCCIIeJ0BaHU M0 MaNeKTOJI0IuH, (ppa3eonoruu, GoabKIOPUCTHKE
u 1p. B obmeil ciokHOCTH, Ha JaHHOM 3Tane Ul TaTapcKoro si3blKa
ObLT BBIZIeNeH 271 KoopaTuB pa3iIndHON CTPYKTYPHI.

B cTpyKTypHO-KOHIIENTYaJIbHOM MOJENN JIMHIBUCTHUYECKOU 0a3bl
JIAHHBIX BBIICIISIFOTCS IBE OCHOBHBIE COCTABIISIOIINE: KOHLIENTyalbHAas
MoOJleNlb U CTPYKTypHasi Monenb. KoHuenTyanbHas MOAENb BKIIOYAET
B ce0s1 BCe KOHIIETITYaJIbHOE MPOCTPAHCTBO MOHATHS (BCE €ro JIEKCH-
YEeCKHE 3HAYCHHMS], 3HAUCHUSI CEMAaHTUYECKOTO THE3/1a, KOTHUTUBHBIC U
JEHOTAaTUBHBIE CBSI3H), @ CTPYKTYpHAsl pacCMaTpUBAET BHEIIHEE CTpOe-
HUE JIEKCEM U CIIOBOOOPAa30BaTEebHBIE MEXaHU3MBI.

2. CTPYKTYpHBIii KOMIIOHEHT MO/1eJIH 0a3bl TaHHBIX

B mane cTpykTyphl 0a3bl TaHHBIX BETOOOO3HAYECHUS aHATTU3UPY-
I0TCA C TPAJAULIMOHHON TOYKH 3PEHMS, @ UMEHHO — UX JCPUBALHOHHOTO
MOTEHIINANA, TO €CTh AaHATM3UPYIOTCS aJbeKTUBHBIC, CYOCTAaHTHBHEIC U
[JIarojbHbIE ACPUBATHI CJIOB, HA3BIBAIOIINX LIBETA.

Tak, cyddukcanbHbIi CHOCO0 CIOBOOOpPA30BaHUS abEKTUBHBIX
KOJIOPAaTUBOB XapaKTEPUBYETCSl CTPYKTYpou: ocHosa+-n1bl. Monenb
npun.+-1bl BeIpakaeT 3HAYCHHE ‘MMEIONIUH TOT IBET, KOTOPHIH 000-
3HA4YEH MPOU3BOAAIIECH OCHOBOW (YCIIOBHO Ha3bIBaeTcs B 6a3e JaHHBIX
Kak “obnamarenpHOE MpUiIarareiabHoe”).

Kpome coOcTBeHHO ClIOBOOOpa3oBaTeNbHBIX OCOOEHHOCTEH, B
0ase JaHHBIX I MPUIATATeNbHBIX-IIBETOOO03HAYCHUN OTPaKEeHBI
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rpaMMaTHuecKre (OpPMBbI, BBIPAXKAIONINE CTEIEHb WU MHTEHCHUBHOCTD
npu3Haka (yCWJieHHEe WIH Oclla0iieHHe), a TakXKe MapHbIe COYETaHUS
aJbeKTUBOB Ha —Ibl.

B rtabnuue 1 mpencraBieHa CTPyKTypa W HpUMEPHI 3arOJHEHUs
Ta0nuiel 6a3bl naHHbIX “[lpu3HaKu”, comepiKamiel 1epuBaThl U rpaM-

Marudeckue (hopMbl PUIIAraTesIbHBIX-1BETOOO03HAYECHUII.

Tabnuya 1
[puznaku
HaunmeHnoBanue napamerpa IIpumepsbl IlepeBon
1.1. ObaanareasHoe npuiarareabHoe (OII) | axmibt ‘c OenbM’
1.1.1. Coueranue OI1 aKJIbI-KapaJibl | “9epHO-OebIi’
1.2. Yeunenue usera
1.2.1. CpaBHUTENbHAS CTENIEHD arpak ‘Oernee’
OCTIBIH-
1.2.2. IIpeBocxomHas CTETICHD ar-ak o,
peOeneIid
1.3. Oc1abaenue
1.3.1. ¢y 30HTAPCY ‘rory0oBaThIil’
1.3.2. -cbln aKChII ‘OestoBarhIil’
1.3.3. -I'blnt KBI3TBUIT ‘KpacHOBAThIH’
1.3.4. -blimxbIm KYTeJDKeM ‘CHUHEBATBIN’
ak0y3 (tar.
1.3.5.-6Y3 y3 (Tar.) ‘0emo-CHuBBIil’
AKk003 (ka3.)

I'maronpHble nepuBarhl, 00pa3oBaHHBIE OT OCHOB CO 3HAUYCHHUEM
[[BETA, B TIOPKCKHX $3bIKaX CPABHUTEIBHO HEMHOTOYMCIICHHBI. Kak
IPaBUJIO, ATO CBSA3aHO C TEM, YTO CJMHCTBEHHOE 3HA4YCHHUE, KOTOPOE
OHU MOTYT BBIPaXKaTh — 9TO MPOSIBJICHUE 1[BETA OCHOBBI U Pa3JIMYHbIC
CBsI3aHHBIE MeTahOpUUECKUE 3HAYCHUSL.

CTpyKTypa ¥ IpHUMEpbI 3alOJHEHUS COOTBETCTBYIOLICH TaOIUIIbI
0a3bl naHHBIX “JlefcTBUS” mpeAcTaBIeHbl B TabnuIe 2.

Tabnuya 2
JleiicTBust
HaumenoBanne napamerpa | Ilpumepsr Iepeson
2.1. -nA aKsa
2.1.1. 3anorossie (hopmMbl
2.1.1.1. -bln akran (kas3.)
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aKJlaH ‘OnpaBabIBaTHCS
2.1.1.2. -blu aklan (Typ.) |‘peabmmurHpoBaThCs’,
aKTaH (KHp.) |‘TIOATBEPKIATHCS
2.1.1.3. -blm aKJant ‘moMonBka’ (ycrap.)
2.1.1.4-Iblp aKJar
2.2.-Ap arap ‘OeneTs’
2.2.1. 3anoroBbie (popMbI
2.2.1.1. -bln
2929 Bln ArepHH mo0ereTs’, ‘modNeIHeTh
(o BeTe yMTIA)
2.2.2.3. -blm
2.2.3.4. -I1blp arapt Oeauts’, “npockeiars

(mepen.)

Bonbmias gacte cyOCTaHTHBHBIX JEPUBATOB I[BETOOOO3HAYCHUH,
MPECTaBICHHAs B TOJKOBBIX CJIOBapsX, 00pa3oBaHa MyTEeM CIIOXKCHHS
JIBYX OCHOB, OJTHa U3 KOTOPBHIX 0003HaYaeT MPEeAMET WIIH SBIICHHUE, KOTO-
poe XapakTepHu3yeT KOJIOpaTHB. B aTHX ciydasx JeKCeMbl 4eTKO pasJie-
JISTFOTCSL Ha JIBE COCTABHBIC YaCTH, MMEIOIIINE CAaMOCTOSITEIIbHBIC 3HAUC-
Hus. Hampumep, B COBpEMEHHOM TaTapCKOM SI3bIKE MMEETCs OO0
IUTACT CJIOKHBIX CYIIECTBUTEIBHBIX, BO3HUKIIMX OT aTPUOYTUBHBIX
CJI0BOCOYETaHUI. B OCHOBHOM, B HMX HCIOJIB3YIOTCSI KOJOPAaTHUBBI:
ax caxan ‘oenas dopona’ — akcakan ‘akcakal’, ak 4auak ‘OCIbIA IBe-
TOK’ — aK4oUoK ‘poMalika’, ax xow ‘Oenas nTuma’ — akkows ‘nedenp’,
ak kybanax ‘6ab0uka’ — axkybOaiox ‘KarmryCTHHUIA . BONBIIMHCTBO TaKUX
CyOCTaHTHBHBIX JIEPUBATOB SIBJISIOTCS HA3BAaHMSIMH OOBEKTOB >KHBOM
MIPUPOJIBI — PACTEHHUH U KUBOTHBIX.

CyOCTaHTUBHBIX JIEPUBATOB, 00pa30BaHHBIX CYPHUKCATHHBIM CIIO-
co0OM, OTHOCHUTENBHO HEMHOTO. B OCHOBHOM, OHW TpPEICTaBIICHBI
MOJIENBIO OCHO8a+-1bhlk, KOTOpas BbIpakaeT Ha3BaHHWE I[BETa, 000-
3HAYCHHOE MPOU3BOISAIICH OCHOBOW. JTa PopMa €CTh MPAKTUICCKH Y
BCEX KOJIOPATHBOB B TaTapCKOM SI3BIKE: KbI3bLLIbIK ‘KPACHOTA, AKIbIK
‘OeNM3HA’, CapbLIbIK “KEITH3HA .

CrpyKTypa v mpuMepHI 3aMI0THEHUS TaOIUIBI 02351 TaHHBIX “IMeH-
HBbIE KOHCTPYKIIUK® TPECTABICHBI B TaOHIIe 3.
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Tabruya 3
NMeHHBIC KOHCTPYKUUM
HaumeHnoBanue napamerpa IIpumepbi IlepeBoa
3.1. O6pa3oBaHHbIE ¢ IOMOUIbIO
apuxcos
aKJTBIK ‘oenu3Ha’
3.1.1. -nblk ’ . ’
KBI3BLIIBIK KpPAaCHOTA
3.1.2. -4A SIIIICITYO ‘OBOIIM’, ‘3CJICHB’

3.2. O6pa3oBaHHbIE € IOMOUIbIO
KOPHEBBIX MOp(heM

3.2.1. YacToTHBIE B Pa3HBIX A3BIKAX

3.2.1.1. —6am (‘royoBa’) akOarr (Tar.) ‘TBICSIETTUCTHHK
Axkoac (ka3.) ‘MoOKperr’
Akbas (Typ.) ‘MOPCKOH Irych’
AxbGam (kup.) | ‘Mokpernr’
3.2.1.2. «y3 (‘Tmaz’) aKKY3 ‘Oemormaska’
3.2.1.3. —tamsbIp (‘KOpeHp’) aKTaMBbIp ‘meIpeit’
3.2.2. YuukanabHble HApUIATEJIbHbIE
BV GR)EN ‘OeNTOHOTHH KOHB
akoyp ‘men’
AKKOIII ‘nedenp’
aKKypraum ‘01oBO’
AKITAH :CBeTJIaﬂ HOJ"ISIHa’,
[IporaanuHa
aKyapiiak ‘yaiika’
3.2.3. UmeHa cOOCTBEHHBIEC AxOaTbIp
AKO9K

B otnenpHyro Tabmuily 0as3bl JaHHBIX BBIIEICHBI COCTaBHBIE KOH-
cTpykuuu. [ToCKONbKYy st aBTOMaTHYeCKOW OOpabOTKM SI3BIKOBBIX
JAHHBIX BAXKHYIO POJIb HTPAIOT (hOpMabHbBIE MPU3HAKH, B 3Ty TaOJIHILY
BKJIFOYAIOTCS KaK UMEHHBIC, TaK U TIIArOJIbHbIC KOHCTPYKITHUH, KOTOPHIC
BBIPKAIOT CAMHOE 3HAYCHHE, HO COIIacHO opdorpaduueckoi Tpa-
JUIUM TTHITYTCSA pa3aenbHO. MHbIC KOMIIO3UTHBIC ACPUBATHI CO CIIUT-
HBIM HalmucaHueM (“‘CI0XKHBIC”) M HarTMcanueM depe3 neduc (“‘napaspie”)
BKJTIOUEHBI B COOTBETCTBYIOIIIUE pa3/ieiibl 0a3bl TaHHBIX HA OCHOBE UX

qaCTepequﬁ MNPUHAAJIC)KHOCTHU.
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B tabmnuiie 4 mokazaHbl CTPYKTypa U IPUMEP 3aTIOTHEHUS TaOJIHIIBI
0a3el JaHHbBIX “‘COCTaBHBIE KOHCTPYKITUU .

Tabnuya 4
CocTaBHbIe KOHCTPYKIMH
HaumeHoBanne nmapamerpa IIpumepnt Iepeson

CocTaBHbBIE HMEHA
aNTHIH (“30J10TO’) aK aJThIH ‘ruaTuHa’

OargbIk (‘TiMHA) aK 0aTgbIK ‘KaoJHH’

CocraBHbIe IJ1aroJbl

aNnpInThIpy (‘OOMEHUBATHCS ‘00MeH moJapKaMu

. k aK aJBIITEIPY ,
MEHSTB ) TIPH TTIOMOJIBKE

. e R ‘IOsIBJIEHHE OeabMa Ha

Temy (‘magars’, ‘OmycKarbes’) (ky3ra) ak Temry masy’

3. Peaauzanuus 0a3bl JaHHBLIX

st 3amonHeHus 0a3bl JAHHBIX IIBETOOOO3HAYCHHUI pa3paboTaHO
CHelHallbHOEe MPOTrpaMMHOE oOecrieueHne, JOCTYyl K KOTOPOMY OCy-
LIECTBIIAECTCA C MOMOIIBIO BeO-caliTa. PacCMOTpUM TEXHUYECKYIO pea-
JIU3aIMI0 3TOH MporpaMMel. J[aHHBIE, C KOTOPBEIMH HEOOXOAMMO IPOBO-
JUTH OTEepalliy XpaHsaTcs B Tabnuuax 0a3el Janueix MySQL Ha cep-
Bepe Akanemun Hayk PecnyOmuku TarapcraH, KOTOpas U COCTaBIISIET
OCHOBHYIO 4acTh cucTeMbl. JlocTyn k gaHHbIM U3 b/] ocymecTsisercs
yepes3 Matepuet ¢ momortrsio PHP-ckpuntoB. B kauecTBe TOHKOTO KITH-
€HTa JUIS TOCTYIa K CUCTeME UCTIONb3yeTcsl BeO-0pay3ep.

[IpeumyiecTBa JaHHOTO THUIIA CHUCTEM 3aKJIIOYAIOTCS B TOM, YTO
cucremMa He TpeOyeT YCTaHOBKHM CIENUATbHBIX KOMIIOHEHTOB Ha MOJIb-
30BaTENbCKYIO MAIIMHY, & TAKXKE HE 3aBUCHT OT KOH(PHUTYpaIUU MOJTh-
30BaTeNbCKONM MaluHbI. Bee omepanuu ¢ JaHHBIMHU BBIIOTHSIOTCS Ha
cepBepe, a 3Ha4YMT, IpU pa3paboTKe CUCTEMBbI HEOOXOUMO YUUTHIBATh
TOJBKO ero KoHpurypanuto. OOmiast apXuTeKTypa CUCTEMbI IPECTaB-
JieHa Ha puc. 1.

UnTepdeiic cuctempl paccunTaH Ha MOIb30BATENCH ABYX YPOBHEH:
KOHEUYHbIE TOJIb30BaTeNNd U 3KcnepThl. KoHeuHble Mmonab30BaTeny Io-
Jy4aroT JOCTYH TOJBKO K MIOMCKOBOW YacTHU CHCTEMBI, B KOTOPOH OHHU
MOTYT OCYLIECTBIATH Pa3InUHbIC 3apOChl K 0a3e naHHbIX. [lonckoBas
4acTh CUCTEMBI Ha cxeme 0003Ha4YeHa 3HauKoM ‘[louck’.
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Cepeep

e —

ITouck ‘ ‘ A TvIH-TIAHETD ‘

:

[ HHTepHET ]

:

ITomb3oBaTe bcEnH ITK

Tlomck

Puc. 1. Apxutextypa cucTEMBI

K kareropuu 3KCIepTOB OTHOCSTCS CHEUAIUCTHI, KOTOPbIE MOTYT
OCYILICCTBIISATh 3allOJHEHHE 0a3bl AaHHBIX. [ HHMX NpeaHa3HaYeHa
aJIMHH-TIaHEelTb, JOCTYII K KOTOPOI OCYILECTBISIETCS C TOMOLIBIO TTapo-
7s1. AIMHMH-TIaHEIIb TI03BOJISIET 3aPETHCTPUPOBAHHBIM MOJIb30BATEIISIM,
MMEIOIIUM ONPENICICHHYIO KaTerOpuIO I0CTYNa, BHOCUTh U3MEHEHUS B
0a3y IaHHBIX ¥ B KOH()UTYPALIUIO CAMOIl CHCTEMBI.

[Tpu perucTpamnyu 3KCIepTsl MOTYT TOIYYUTh PA3HBIA CTATYC: af-
MUHHCTPATOp - UMEET MpaBa Ha yAaJeHue, J00aBJIeHUE, PEAaKTHPO-
BaHME BCEX 3aIMCEH TSI OJJHOTO WIJIM HECKOJIBKUX SI3BIKOB, TPOCMOTP
mpeyIaraeMblX U3MEHEHUH, CIeaHHBIX IOJIb30BaTeIsIMU paHra «Pe-
JIAKTOP» JUTS CBOUX SI3BIKOB.

® pelaKTop - UMEEeT IpaBa Ha J00aBIICHHE 3aIKCceil B 0a3y JaHHBIX, a
TaKXKe pPelaKTUPOBAHUE 3aIMCEH [UIsl OTHOTO WIIM HECKOJIBKUX SI3bIKOB.
Bce n3meHeHwus, cienaHHble MOIb30BATENEM JIAHHOTO TUIIA, COXPaHs-
I0TCSI B TAOJIMIy C BPEMEHHBIMU 3alUCSIMU, U TIEPEBOISATCS B OCHOB-
HYI0 0a3y TaHHBIX CUCTEMBI TOJIBKO ITOCIIE TIPOBEPKHU TOJIb30BATEIISIMU
KaTeropuil «AJIMHUHUCTPATOPY.

AOcTpakTHast apXuTeKTypa 0a3bl JAaHHBIX MPEICTaBIeHa HA pUC. 2.
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ITprisHarm
Tpssnax
1D JTexcemer -
JeticTeia
Tt nprsHaka
TTpusHak
1D JTexcemer
Tun gelictBun
JlexceMbr CocTaBHbIe KOHCTPYKLHH
D Ipr3pax
ID Jlexcenms1
Jlexcema
Tun xoHCTpyREDE
T HMeHHbIe KOHCTPYHLIMEL
Tpu3pax
ID JMexcenms
T xoHCTpyKIpE

Puc. 2. Apxurektypa B]]

Kak nokasano Ha puc.2, B B/l umeercs nsTh OCHOBHBIX TaOIHIL C
TpeOyeMbIMH JaHHBIMHU. Tabiuia JIeKCeM CONEPKUT CBOEOOpa3HBIHM
Ha0Op KIIOYEH, KOTOPbIE OMPEACISIOT MPUHAATIE)KHOCTH TOTO HIIK HHO-
rO CBOICTBA K OIIPEAEICHHOM JeKceMe.

Taxkast cTpyKTypa MO3BOJISIET, KaK OOJIETYUTH MPOIIECC HATOTHEHUS
0a3bl JJaHHBIX, YMEHbBIIIAs BEPOSITHOCTh COBEPILCHUS OIMIMOOK, U Clie-
JaTh MOUCK 10 0asze Oosee yAOOHBIM, TaK U MUHHUMM3MPOBATh M3Me-
HEHMs B IPOTrPaMMHOM YacTU CKPUIITOB U B cTpykType BJl, B ciyuae
pacipeHust MpOeKTa HOBBIMU SI3bIKAMU U MPU3HAKAMHU.

4. 3akiaouyenue

Mopnens 6a3bl JaHHBIX TIOPKCKHUX [[BETOOOO3HAYEHUH, TIOMUMO HUH-
(hopManum o AepUBAIIMOHHON CTPYKTYpE KOJIOPATUBOB, BKIIOUAET TaK-
e JJaHHbIE O TUAJIEKTHBIX BapHaHTaX, YIOTpeOJIeHNU B cocTaBe (pa-
3€0JI0TU3MOB U (DOJIBKIIOPHBIX TEKCTOB, KOTHUTUBHBIX U IEHOTATUBHBIX
cBia3sX. [lanbHeliee pa3sBUTHE NPOEKTa MPEANOJIAraeT 3alloJHEHHUE
0a3bl JaHHBIX JUIS APYTHX TIOPKCKHX SI3BIKOB, COBEPIICHCTBOBAaHHE
MEXaHHU3MOB TIOMCKA U CTPYKTYPHI 3alpOCOB. ABTOPBI HaCHOTCA, YTO
pa3pabarsiBaeMasi JIMHTBUCTHYECKAsi 0a3a JAHHBIX CTAHET MOJE3HBIM
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WCTOYHHUKOM JUIsi CPAaBHUTEIBHBIX UCCICIOBAHUI M NMPUKJIAIHBIX pa3-
paboTok B chepe KOMIBIOTEPHOIH 00paOOTKU TIOPKCKUX S3BIKOB.
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This article describes the newspaper corpus of the Yakut language. The
linguistic corpora of the Yakut language were developed only relatively
recently. The newspaper corpus was created for development of automatic
natural language processing. In article is described the using corpus for
language identification. For creating the corpus above 21 thousand
newspapers’ articles were collected. Total number of words of newspaper
corpus is about 12 millions words. The process of lemmatization of
newspaper corpus was done taking into consideration main features of the
Yakut language. The author has developed frequency tables of language
with using N-gramms. Several vocabularies of the Yakut language were
developed as a result of the analysis of newspaper corpus. This paper
shows the result of the last two years work.

1. I'azeTHBI KOpIYC

KopmycHass nUHTBHCTHKA SIKYTCKOTO S3bIKAa Hayajla pa3BUBATHCS
CPaBHUTEIILHO HeaBHO. KOJUIEKTHBOM 1O PyKOBOJICTBOM 3aMOpIIH-
koBo#t JI.C. Obu1 co3maH accOMaTHBHBIA CIIOBaph SKYTCKOTO SI3bIKa
(3amopuukoBa, 2014). MHCTUTYT I'yMaHMTapHBIX HCCIEIOBAHUN U
npo0ieM MaloducIeHHBIX HapogoB CeBepa ydacTByeT B paboTax IO
pa3paboTke mapajuienbHoro kopmyca. Mmerorcs HekoTopble paboThl,
KOTOpPbIE UMEIOT HEKOTOPbI 00beM B paMKax paOOThl HHCTUTYTA A3bl-
ko3HaHus PAH.

ABTOpOM OBLTH CO3/1aHBI TpeOOBaHMSA JJIsl CO3/IaHUs KOpIlyca Ha
OCHOBE MAIIMHHBIX KOPITyCOB aHIJIMHCKOTO U pyccKoro si3pikoB (Jle-
OHTbeB, 2014), HO 0Ka3a10Ch YTO 3TH TPEOOBAHUS HEAOCTATOUHBI IS
KOpITyca SIKyTCKOTO s13bIKa. KoianuecTBo cioBoynoTpebieHuii Kopiyca
ObUTM pactMpeHsl 10 12 MITH. cloB, 4TO Aaio Oojee oOBEMHBIN pe-
3yJIBTAT 1O KOJIMYECTBY CIOBOGOPM.

Jns kopryca ObUTH COOpaHbl CTaThbH M3 PECIyOIMKAHCKUX ra3eT Ha
SKYyTCKOM sI3bIKa, TakuX Kak «Kbibim», «Caxa Cupa» u uTepHeT-razer
«Aapteik.py» u «Sakhalife.ru». Ilepuon Beimycka raser ot 2006 roaa
10 2015 ropa.
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Tabnuya 1
KosmyecTBeHHBII COCTAaB ra3eTHOr0 KOpImyca
HazBanue KonuuecTBo crareit KonuaecTso ciioB

KoIbim 8870 5031348

Caxa Cupn 11763 7092159
AapTeIK.py 588 309884
Sakhalife.ru 269 149669

Bcero 21490 12583060

Crartbu CO6I/Ipa.HI/ICI> B aBTOMAaTHUYCCKOM PCKUME, C IPUMCHCHHUEM
IIPOrpaMMHOI0O OIPEACTIUTEIIA A3bIKA.

2. O6padoTka Kopmyca

B xozxe cOopa maTepuana BRISSBIWIHCH POOIEMbI HCXOISIINE H3-32
WCTOJIB30BaHUs TIPUPTOB Pa3HBIX Pa3padOTINKOB, KOTOPHIE B OTCYT-
cTBUe crangapra Unicode BHeApsM cOOCTBEHHBIC MIPUQTHI ¢ pa3HO-
OONHBIMH KOAMPOBKAMU CHMBOJIOB JUISI HCTIOJIh30BAaHUS B KOJIHPOBKE
Windows-1251. Bee 310 mpuBeo K TOMy, YTO OJJUH U TOT K€ 3HaK MOT
HUMETh PA3HYIO MO3UINIO B IIPUQTAX, WIH e ObUT UCTIPABIICH CUMBOII,
NPUHAUISKAIIUI PYToi KOAUPOBKE.

B xone 06paboTku kopityca 6bu1 coOpaH cioBaps ciaoBodopm — 380
TBIC. CJIOB. J{JIsT TIOPKCKHX SI3BIKOB TaKOE KOJIMYECTBO CIOBOGOPM Oy-
JIeT HeIOCTATOYHBIM, TaK KaK OT OJHOM JIEMMbI MOKHO 00pa30BaTh He-
CKOJIBKO TBICSTY CIIOBO(OPM.

Bb1H BBISIBIICHBI YaCTOTHBIE 3aBUCHMOCTH 151 CJIOB, CHMBOJIOB SIKYT-
CKOTO sI3bIKa, B TOM YHUCIIE U ¢ yaeToM aurpados u audronros. Cocras-
JICHbI YaCTOTHBIE CIIOBAPH: CUMBOJIbHBIE, cIoBOdopM U N-rpamm (IIpo-
tororioBa, 2014). Takxke cocTaBnsieTcsi cIOBapb HMEH COOCTBEHHBIX C
paszeneHueM Ha (haMIJTH, IMEHA U reorpauueckue Ha3BaHusI.

OTnenbHOM CTPOKON WAET MACHTU(UKAIMS SI3bIKa TEKCTAa B aB-
TOMAaTHYECKOM pPEKUME. BbUTM HCIpoOOBaHBI CIOBapHBIA CHocoO,
CIIOCO0 C MOMOIIBIO OOJBIIOTO CIIOBAPS CIOBO(GOPM H C MOMOIIBIO
N-rpamm (burpamm u Tpurpamm). Havmydimmii pe3ynbrat mo 6sicTpo-
Te 1 0oJIee-MeHee HOPMaJIbHBIH Pe3yJIbTaT 110 KaueCTBY ITOKa3al METO.
TPUTPAMM.

Jlnst aBTOMaTH3UpOBAaHHOW JIeMMaTH3alud ObUT pa3paboTaH Mmpo-
TpaMMHBIH MOJyJb ¢ mpUMeHeHueM 0a3bl ah(PUKCOB W MpaBHiI, YTO
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MO3BOJIMJIO aBTOMATH3HPOBATH MPOLECC JIEMMATH3AIIUHU, XOTS H BCTpe-
YaroTCs HEOJHO3HAYHOCTH JISMMAaTH3aIUU, KOTOPbIE HEOOXOIUMO pe-
umth (JIeontnes, 2015). B xone paboTel Obuta co3mana 6a3a JaHHBIX
ad(UKCOB SKYTCKOTO sI3bIKA MO pe3yjbTaTaM OOpa0OTKH Ta3eTHOTO
KopItyca, Ho 0a3a He 0XBaThIBAaeT Bce a)(PUKCHI SIKYTCKOTO SI3bIKA.

B xo1e nemmaru3zaiyu ObUIH BBISIBIICHBI BapHaHThl (DOHETH3AIMU
3aMMCTBOBaHHBIX CJIOB, JIJISl CJIOB C HEYCTAHOBUBIIHMICS (POHETHU3AIIN-
il ObUTH BBIABICHBI HECKOJIBKO BapHaHTOB MpaBonucanus. [Ipobiema
(oHeTH3aIMK 3aMMCTBOBAHHBIX CIIOB JIOJDKHA OBITH pelIeHa Mepamu
COTJIACOBAHUS S3BIKOBBIX HOPM, TaK KaK MPaBOMMCAHUE TAKUX CIIOB SIB-
JIA€TCS CIIOKHOU 3a/1aueil.

3akjao4yeHue

B nmanpHelimen ruiaHupyeTCcss 3aKOHUYNTh aBTOMAaTUYECKYIO U Pyd-
HYIO pa3MeTKy ra3eTHOr0 KOpIyca, a Takke JopaboTaTh HMporpamM-
HbIE CpEJICTBA JJIsl aBTOMATH4eCKOi 00paboTku Tekcra. Heobxommmo
MPOIOJDKUTE COOp MEPBUYHBIX MAaTEPUAIOB U3 CAWTOB Ta3€T, a TAaKKe
13 OyMaxHbIX HocuTesei. O0beM paboThl OUeHb OOJBIION U TPYA0EM-
KUH, ¥ TO3TOMY HEOOXOAMMO A0paboTaTh aBTOMATU3UPOBAHHBIE METO-
JIbl aHAJIM3a AKYTCKOTO S3bIKa.
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This paper presents a report on the research and development of Tatar
corpus management system. Our project is based on the famous program
solutions. First, it is Eastern Armenian National Corpus (http://eanc.
net), which primary provides a platform for the electronic corpus of the
Tatar language “Tugan Tel” (http://web-corpora.net/TatarCorpus). It has
5 different search types: direct search by word, direct search by lemma,
reverse search, accurate and inaccurate search. Functionality implemented
in the platform of East Armenian National Corpus, is the basis for the
Tatar corpus manager. Another example is the Russian National Corpus
(http://ruscorpora.ru). A distinctive feature of this platform is the support
for extended syntax of search queries for direct searching, namely,
the support for negative keywords, the search by parts of words and
Boolean operators. These features also have been added to the search
functionality of the Tatar corpus manager. In addition, the Tatar corpus
manager implements the functionality of phrasal search, using arbitrary
morphological formulas with operators AND, OR, NOT and parentheses
for prioritization and identification of logical errors in formulas.

Corpus data are presented in the form of the semantic structure of
classes. Such structure allows to perform searching for many lexical and
morphological parameters, as well as finding logical errors in user search
queries. Total count of word forms in database is over 46 million.

The system architecture and, in particular, the database have been
constructed in such way as to be able to handle the requests of the
following types: direct search (by word form or lemma); reverse search (by
morphological properties). Reverse search supports the following types
of logical formulas: 1) with conjunctions, 2) with disjunctions, 3) with
negations, 4) arbitrary logical formulas (using conjunction, disjunction
and negation) and 5) mixed search (by morphological properties and word
form or lemma).

The main advantages of developed corpus manager are the supporting
the Tatar language implementation and the possibility of rapid integration
with electronic corpuses of other languages, the identification of logical
errors, and the openness of used technologies. Testing the system has
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shown that the time required for processing and executing the search query
by the system is not more than 0.05 seconds in 98.71% of cases the lexical
search, in 77.71% of cases the morphological search, and in 98.08% of
cases the lexical-morphological search. In many ways, these results were
achieved through the presentation of data in a semantic network and the
proposed methods of representation and search query processing.

1. TaTapckuii HAMOHAJIBLHBIN KOPIYyC
“Tyran Ten”

Tropkckast KOpIycHasi JTMHTBUCTHKA B HACTOsIEe BpeMs JOCTa-
TOYHO aKTUBHO pa3BuBaeTcs. 3 N3BECTHBIX MPOEKTOB 3JIEKTPOHHBIX
KOPITYCOB TIOPKCKHX SI3bIKOB MOKHO OTMETHUTb JIEKTPOHHBIE KOPITYChI
typenkoro (Aksan, Y. et al, 2012; Dalkili¢, G. and Cebi Y., 2002; Say
et al, 2002; METU Turkish Corpus), yiirypckoro (Yusup Aibaidulla
and Kim-Teng Lua, 2002), 6amkupckoro (byckyn6aesa JI.A., 2011),
xakacckoro (IlleiimoBuy, 2011), kazaxckoro (http://til.gov.kz), TyBuUH-
ckoro (Camvak, 2012) s3pikoB. Tartapckuii HallMOHAJIBHBIN KOpIIyC
«TyraH Ten» ABIAETCs IMHTBUCTHYECKUM PECYPCOM COBPEMEHHOTO JIU-
TEpaTypHOTO TaTapckoro s3bika. O0beM kopryca Ha utoHb 2015 roga
cocTaBiisieT Oojee 46 MHUILUIHOHOB ciioBodopM. Kopryc conep ur Tex-
CTBI pa3IIUYHBIX )KAHPOB (XyA0XKECTBEHHAS TUTEparypa, TekcTel CMU,
TEKCTHl O(UIMATBHBIX JOKYMEHTOB, yueOHas JHUTepaTypa, Hay4dHbIC
nyOnmukanuu u 1p.). Kakaplii ToKkyMeHT UMeeT MeTaonucanue (aBTop,
Ha3BaHME, BbIXOJHbIE JJaHHBIC, AaTa CO3/IaHUsA, KaHp U Jp.). TeKcTsl,
BKJTIOYEHHBIE B KOPITYC, CHA0KEHBI MOP(OIOTHIECKOI pa3MeTKOM (MH-
(dbopmanys 0 4acTH pedyr U TPAMMATHIECKUX XapaKTEePUCTHKAX CIIOBO-
(dhopMmbl). Mopdosoruueckas pa3MeTKa TEKCTOB KOPITyca BBITIOTHACTCS
ABTOMATUYECKH C HCIOJB30BAHUEM MOJYJISl JBYXYpPOBHEBOTO MOp-
(OJIOrMUECKOro aHaJlM3a TaTapCKOTro S3bIKa, PEATM30BAaHHOIO B IIPO-
rpamMmmMHOM HHCTpyMeHTapuu PC-KIMMO.

2. IlporoTun Kopmyc-MeHemxepa s Tarapckoro
HANMOHAJBLHOTO0 Kopnyca «Tyran Tema»

B Hacrosimiee BpeMs pa3paOoTaHbl pa3IUyYHbIE MO (YHKIIHOHATY
CUCTEMBI KOPITyC-MEHE)KEPOB, NpeJHA3HAYCHHBIX I 00paboTKH
UIEKTPOHHBIX KOPIYycoB TeKCTOB. [l TaTapckoro HalMOHAIbHOTO
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kopnyca «Tyran Tem» (THK TT) namu pazpaboTan Kopiyc-MeHeKep,
peau3yoNuil  pa3BUTHIA TIOMCKOBBINH (YHKIIMOHAT M CEMaHTH4Ye-
CKHE MOJEIH INpe/cTaBlIeHHs KOpIycHbIX JaHHbIX (HeB3oposa u np.
2015a, 20156). Haubonee OAM3KUMU TPOEKTAMH SIBISIOTCS KOPITYC-
MeHeKepbl BocTouHO-apMsiHCKOro HalMoHalbHOTO Koprmyca u Ha-
LMOHAJIHOTO KOPITyca PYCCKOro si3blka. BOCTOUHO-apMSHCKHH Ha-
nuoHanbHed kopmyc (http://eanc.net), Ha mmaTgopme KOTOPOro ObLT
MEPBOHAYAILHO PAa3MELICH AJIEKTPOHHBIN KOPITYC TaTapCKOTO SI3bIKA
«Tyran Tem» (http://web-corpora.net/TatarCorpus), umeer 5 pazimy-
HBIX BUJIOB TOWCKAa: MPSIMON MO HMCK IO CJIOBY, NMPSIMOI TOHWCK IO
JieMMe, 0OpaTHBIN MMOUCK, TOYHBIH ¥ HETOYHBIA MOUCK. DYHKITMOHAIT,
peann3oBaHHBIN B 1aThopmMe BocToOUHO-apMSIHCKOTO HAIIMOHATIBHOTO
KOpITyca, sSIBISeTCs: 0a30BBIM ISl KOPITyC-MEHEKepa, MpeICTaBIeHHO-
ro B HACTOAILIEH CTaThe.

Hanmonansabiil kopmyc pycckoro sizbika (http://ruscorpora.ru) 00-
nasiaeT GyHKIHNOHAIOM, CX0KUM ¢ I1aTdopmoii Boctouno-apmsiHCKOTro
HaIMOHAJILHOT 0 Kopryca. OTINYUTENbHOM 0COOEHHOCTHIO MIIAT()OPMBI
HammonansHOro Kopmyca pyccKoro si3blka sBJISI€TCS MOJIEpKKa pac-
IIMPEHHOTO CHHTAKCHCa TMOMCKOBBIX 3alPOCOB MU MPSIMOM TOHUCKE,
a IMEHHO TMOJIIep>KKa MUHYC-CIIOB, TTOMCKA 0 YaCTH CJIOBA M JIOTHYE-
CKUX ONepaTopoB. DTH BO3MOKHOCTU OBUIH TOOABIIEHBI B TIOMCKOBBII
¢ynakunonan cucremsl THK TT. Kpowme Toro, B cucteme THK TT pea-
JIM30BaH (ppa30oBbIi MOUCK.

[Tomumo pa3pabOTKH PaCIIMPEHHOTO MOMCKOBOTO (PYHKIIMOHAA
nepes; aBTOpaMH CTOSUIM 33/1a49H OTITUMH3AIMY BPEMEHH UCTIOTHEHHS
MOMCKOBBIX 3aMpocoB (MeHee | ceKyHIIbI Ha 3ampoc), MoIAepIKKa Mpo-
U3BOJIBHBIX Mopdosiorndyeckux (GopMys ¢ UCHOIB30BAHUEM OIEpaTo-
poB 1, NJIW, HE u BeIcTaBieHUs! IPUOPUTETOB BBIMIOTHEHUS HPU TI0-
MOIIIM CKOOOK, a TaKK€E BBISBIICHUE JIOTHYECKUX OIHUOOK B hopMyIiax.
ITpumepom Jtoruueckoil OmmOKy ABIIETCS TPOTUBOpEUrBas hopmyia
«!(N|V),INF_1», xoropas o3nauaer «HE nums cymectBurensnoe (N)
W HE rnaron (V) U undunuTnB, okanuuBaronmiics Ha adphukc —svipea
(INF_1)». IlpoTuBOpe4YnBOCTb JaHHOM (OPMYIIBI 3aKITIOYAETCS B TOM,
YTO BCE DIIEMEHTHI, oTHOCAIHeCS K kimaccy «INF 1y Taxke oTHOCSATCS
U K KJaccy «V», HO B IEPBOM YacCTH BCE DIIEMEHTHI Kilacca «V» uc-
KITIOYAIOTCS, COOTBETCTBEHHO, PE3YJIHTATOB 110 JAHHOMY MTOUCKOBOMY
3aIIpoCy CYIIECTBOBATh HE MOJXKET.
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2. ApXHUTEKTypa KopIyc-MeHe/I:Kepa

Jiis pyHKIMOHUPOBAHHS KOPITyC-MEHEDKEpa MCIIONIb3YeTCs Clie-
JyIoliee OTKPBITOe MporpaMMHOe oOecriedeHne: BeO-cepBep Apache
(mwmu HHVM), uarepnperarop PHP, CYB]] MariaDB, in-memory xpa-
nunuie Redis (kammpyromuii cepBuc), cepsep ouepean MemcacheQ.
Bcé mporpamMmHoe obecriedeHre pacupoCTPaHsSIeTCst ¢ OTKPBITBIM HC-
XOJ/IHBIM KOJIOM M MOKET OBITh CBOOOHO MCIIOIb30BAaHO B HEKOMMEP-
YECKUX IETIX.

[TporpammMuas peanuzanus ucrnonbzyet konuemnuo MVC (Model-
View-Controller), HeCKoIbKO M3MEHEHHYIO JJISi PELICHUs 3a7a4d Kop-
myc-MeHeDKepa.

[TpoBepka
BXOZHBIX

Obpabotka
3anpoca

Mogens noucka

[OdHHbIX

v

BoiBon - 3anpoc B B/] - 3anpoc 8 K3l

pe3yNbTaToB

Puc. 1. ApxutekTypa CHCTEMBI.

Ha pucynke 1 npencrasieHa o0mast KOHLEHIHS apXUTEKTYpbl CU-
CTEMBI Ha ITpUMepe NOUCKOBOro gyHkuuoHana. [Tocie popmupoBanus
3aIrpoca MoJIb30BaTeNeM, IIEPBBIM 3TAIlOM SBJIAETCS IIPOBEPKA 3aIpoca
MOJIXOAALINM KOHTPOJUIEPOM Ha HAJIMYME CUHTAaKCUYECKUX OIINOOK, a
TaKXKe MOJI03PUTENbHBIX ACHCTBUI CO CTOPOHBI MOJIb30BATENs (aTaKH).
BropbiM 3TanoM siBisercs 00padoTka HOMCKOBOTO 3alpoca, a UMEHHO
€ro MpoBepKa Ha HaIM4Ke JJOTMYECKUX OIIMOOK U IPUBEAEHHE TEKCTO-
BOTO 3arpoca K CTPyKTypUPOBaHHOMY 0OBEKTYy 3ampoca. Ha Tperbem
sTane 00BEKT 3aIpoca UCHOIb3YEeTCsl MOIENBIO TIOUCKA IS POPMHUPO-
BaHMs 3anpoca kK b/l. 3ateM Ha ocHOBe c(hOPMHPOBAHHOTO 3arpoca K
b/l npoBepsieTcs HanMuue KAIIUPOBAHHBIX PE3YyJIbTATOB, NMPH UX Ha-
JIMYUY TadbHEeWuH 3amnpoc k bJ[ He mpon3BoanTCA, UTO CYIIECTBEHHO
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YMEHBIIAET BpeMsi Ha BHITMIOJIHEHUE 3a1poca U MOTPeOIsIeMbIE PECYPCHI.
Ha narom stane BoimonHsieTcs 3amnpoc K b/l, a momyuennsie mo sTomy
3alpocy pPe3ysbTaThl MCIOJB3YIOTCA I (OPMHUPOBAHUS OOBEKTOB
NoucKoBoH Belgauu. [locneaHnm 3TanoM sBiIseTcss 0TOOpaXkeHue pe-
3yJIbTAaTOB MOUCKA MOIb30BaTeN0. OOBEKTH MOMCKOBOI BBIAAYH BbI-
BOJATCS B Opay3ep monb3oBarens B Bujae qokymenta HTML.

3. [IpeacraBiieHHe JAHHBIX B CHCTEME
KOpIyc-MeHeIKep

B cucreme koprmyc-MeHeKep TaHHbIE TPEICTABISAIOTCS B BUJIE Ce-
MaHTHYECKOH CTPYKTYpPBI KJIACCOB, KOTOpasi MpEeCTaBlIeHa Ha PUCYH-
ke 2. ba3oBeIM KiaccoMm siBisieTcst kiace JIOKyMEHTBI, BKIIOYAIOIIM
B cebsa monkiacc KOHTEKCTBI, KOTOPHI B CBOIO OYEpElb BKIIOYACT
B ce0s moakmacc Pa3z6opsl. [locnemnuii moakmacc comepkur B cede
OKO0JI0 55,7 MIIH. 2JIEMEHTOB, ACIUTCI Ha HECKOJBKO IIOAKIACCOB II0
MOp(OJIOTHYECKUM TIpU3HAKaM, a TaKkKe CBs3aH ¢ kimaccamu CioBo-
¢dopwmsbl, Jlemmbr, Mopdonorndeckue npuzHaku. Mexay 3JeMeHTaMH
kiaccoB Pazoopsr, KoHTekcThl 1 JIOKyMEHTBI HMEIOTCS CBSI3H «4aCTh-
1esnoe» (Ha pUCyHKE CIUIOIIHAS JIMHUSA); MEXIy 3JE€MEHTaMM Kiacca
CrnoBodopmsl (1 Jlemmbl) u Paz0oopsl — CBsI3U «4acTh-11€710€»; MEKITY
aseMeHTamMu kiaccoB Pa30opsl 1 Mopdonornueckne npusHaku — MHO-

JIOKyMeHTBI JleMMBblI
KonrekcTst CaoBodopmbl L.
1
|
4 v
Pasé Mopdonornueckne
a300pbI
p NPHU3HAKH N0 YaCcTsAM pedu

Hwms
npuiaaraTejbHoe

Hmsa CymecTBUTe/IbHOE Tnaroa

Puc. 2. CBs13u Mex1y 2JIEMEHTAMH B CUCTEME.
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’kecTBeHHBIE CBs3U «hasGrammaticalFeature» («uMeet Mopdostorude-
CKUIl TIpU3HAK», Ha PUCYHKE KBaJpaTHBIC TOYKH); MEKIY DIIEMCHTA-
MU Ki1accoB CioBogopMel 1 Mop¢oiaornyeckiue Ipu3HaKu — MHOXKe-
cTBeHHbIe cBsi3u «used WithGrammaticalFeature» («ymoTpebsietrcs ¢
MOP(}ONTOTHUECKUM MPU3HAKOMY, HA PUCYHKE IMITPUX-TTYHKTHP); MEXK-
Iy dIeMeHTaMH Kilacca Mop(hoaornyeckue Npu3HaKy U MMOIKIACCaMU
kiacca Pa36opsl — cBsa3u «isFoundIn» («BcTpeuaercs B», Ha pUCYHKe
KPYTJIbIE TOYKH).

Taxast CTpyKTypa IM03BOJISIET IPOU3BOJUTD IIOMCK C YIETOM MHOTHX
JIEKCUYECKUX U MOPQOJOTHYECKUX MapaMeTpOB, a TAKKe HAXOAUTh
JIOTHYECKUE OMMOKY B TIOJIH30BATEIBCKAX TIOMCKOBBIX 3ampocax. Kax-
JIBIA 3JIEMEHT, KpOME TIPE/ICTAaBICHHBIX CBS3eH MMEET OIpe/e/iCHHbIC
CBOWCTBA, TAKHE KaK Ha3BaHWE, MO3UIHS B KOHTEKCTE, MO3UIIUS B JI0-
KyMEHTE | T.II. DTH CBOICTBa HE MCIOJIB3YIOTCS HEIOCPEICTBCHHO B
Ipolecce NOUCKa, HO MOTYT OBITh BBIBEICHBI T0JIB30BATEIIO HAPSILY C
OCTaJIbHBIMHU.

4. XpaHeHHe JaHHBIX JJIeKTPOHHOI0 KOpIyca

ApXHTEKTypa CUCTEMBI U, B YacTHOCTH, bJ] mocTpoeHa Takum 00-
pa3zoM, 4ToObl UIMETh BO3MOXKHOCTH 00padaThiBaTh 3aIllpPOChl CIEYIO-
X TamoB [1]:

¢ [Ipsimoii mouck (1o cI0BOGOpPME WU JIEMME);

e OOpatHBIi MOKCK (TI0 MOP(HOIOTHIECKUM CBOMCTBaM), MOpdo-
JIOTHYECKUE CBOWCTBA MOTYT OBITH MPENCTAaBIICHBI B BUAC (HOPMYIBI
OJTHOTO M3 BHUJIOB:

O C HCIoIBb30BaHNEM KOHBIOHKITHIA;

O C HCIoab30BaHUEM TU3BIOHKITHI,

O C HCHOJB30BAHUEM OTPULAHUN;

O IlpousBonbHas Gpopmyiia (¢ KOHbIOHKIMEH, TU3bIOHKIIUEH U OT-
pUIaHUEM);

O CMemaHHbIH MOUCK (11O MOP(OITOTHUECKUM CBOWCTBAM C yKa3a-
HUEM CJIIOBO(QOPMBI UITH JIEMMBI).

Pa3MeueHHBIE TEKCTHI pa30UParOTCs Ha OT/AEIBHBIC CIIOBO(GOPMEI U
UX pa3MeTKy, 3aTeM 3amuchiBatoTcs B b/ B Buje oOpaTHOTrO MHIEKCA,
CITUCKa Mpe/UIOKEeHUH (KOHTEKCTOB) M CIIMCKA JOKYMEHTOB (puc. 3). B
Tabnuie oOpaTHOTO MHAEKCa MOPQOIOTHIECKHE CBOWCTBA 3alMCaHbI
B BUJIC IBOUYHBIX BEKTOPOB. [IOMCK MPOU3BOIUTCS IO 0OpPATHOMY HH-
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JIeKCy C IPUMEHEHHEM OMTOBBIX MACOK, YTO CYIIECTBEHHO yBEIHMYHBA-
€T CKOPOCTb BBINIOJIHEHUS 3anpocoB kK bJ. O0uiee konuyecTBo CiI0BO-
¢dopmM B TabmuIe 00pPaTHOTO MHIIEKCA COCTABISIET Ooee 46 MITH.

3anwucb B B,

Pasbop obpaTHOro MHAEKca

pasmeyeHHbIX
TEKCTOB *[1BOMYHbIE BEKTOPbI

3anucb B B, cnucKka 3anucb B B cnucKka
AOKYMEHTOB npeaioXeHuun

Puc. 3. 3anuch nanHbIX B B/

5. Pe3yJibTaThl U BHIBOBI

OnucaHHbIi B CTaThe MPOTOTHIT KOPITyC-MEHEKepa SBISIETCS OIl-
TUMAaJIbHBIM pEIIeHUeM IS 3a/1a4 MOWCKA M yTPaBICHUs JaHHBIMU B
ANIEKTPOHHOM Kopiryce. DyHKIIMOHAT CUCTEMBI B OCHOBHBIX (DYHKIIHU-
SIX COOTBETCTBYET (yHKIMOHANY TuiaTdopm HanmonansHOTO KOpIyca
pYCCKOTO si3bIKa W BOCTOYHO-apMSHCKOTO HAaIMOHAIBHOTO KOpITyCa,
HO pean3anys KOHKPETHBIX 3a/1a4 MMO3BOJISIET TOBOPUTH O CYIIECTBEH-
HOM TipupocTe 3PPEeKTUBHOCTH NTaHHOH MIaT(HOPMBI KaK CO CTOPOHBI
OOIIMPHOCTH (YHKIIMOHAJIA, TaK M CO CTOPOHBI CKOPOCTH B3aMMO-
JICHCTBUS TIOJIb30BaTeNs ¢ cucreMoid. OCHOBHBIMH TPEUMYIIECTBA-
MH KOpITyC-MEHEKepa, pa3pad0TaHHOTO aBTOPAMHM, TAKKE SIBIISIOT-
Csl TOTOBas TMOJJICPKKA TATAPCKOTO SI3bIKA M BO3MOXKHOCTH OBICTpOId
MHTETPAIlK C JIEKTPOHHBIMU KOPITyCaMHU JIPYTHX S3BIKOB, B TIEPBYIO
ouepenb, TIOPKCKUX, MOJICPIKKA MPOU3BOIBHBIX MOP(OIOTHUECKUX
(dhopmyit (puc. 4), BBISBICHHE JIOTHYECKUX OIMUOOK, OTKPHITOCTh WC-
MOJIb3yEMBIX TEXHOJIOTHH.

Jis poBEpKH TPHUTOTHOCTH, TMPABHIBHOCTH, COTJIACOBAHHOCTH,
XapakTepa U3MEHEHUI BO BPEMEHHU MapaMeTPOB 3a1poCoB, OBLIO MPo-
BEJICHO KOMIUIEKCHOE TECTHPOBAaHUE CHCTEMBI. TeCTHpOBaHHE NpH-
TOAHOCTH TI0Ka3aJI0, YTO MPEITI0KESHHBIC METO/IbI TOJTHOCTHIO PEIIAOT
MOCTaBJICHHBIE 3a7aud. TecTUpoBaHWE MMPABUIBHOCTH, OCHOBAHHOE
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TIOMUCK 110 CJIOBY

CroBo ® | N)(GEN|DIRIACCIABLILOC),PL onuum + m

PEBV}IbTaTLI TITIOMCKa KonwdecTeo pesyneTaToe: 417000, nowck 3aHan 0.011 cex.

1. TaTap MaKTannape a4eH akya UTMIU KasaHaarkl XankIknapHeIH TENeH caknay, eipaHy ham
YCTepy nporpamMmMackiHa THeLWNe akyYaHblH, 7 %bl FbIHa GUpenraH.

2. WMaIK3pNap GananapsiH TaTap MaKT3NNIPEHAS YKbITMbIIL

3. Ka3aH Wah3ape OyMackl CeCCUACEHAs TaynbIK OKpYrsl JenyTaTel @apuT XalpeTAUHOE HHAE 3 en
nAsBamblHaa Maen 6ye pailoHbiHAarsl 68 Hue MaKTan TyBaceH ANTLIPY 84eH Coinallynap ansin
GapyblH aiTTe.

4. AHbIH, Cy3napeHYs, Gep YK MUPNEKTS AWSrsH Gananap TeXHWK AKTaH GeTeHNil Tepne MaKTaNTa
VKB,

Puc. 4. Ilouck ¢ ucnonp30BaHUEM MPOU3BOIBHBIX
MOpGoIOTHUECKUX HOPMYJT

Ha CPaBHEHHUHU C JAPYTUM STAIOHHBIM METOJIOM MpEACTaBICHUS U 00-
paboTKH 3amPOCOB, TOKA3aJI0, YTO MPEATIOKEHHBIE METOBI pabOTaIOT
MPaBUIbHO. TeCTHPOBaHHE COIVIACOBAHHOCTH U XapaKTepa U3MEHEHHs
BO BPEMEHH I0Ka3ajuo, YTO NpeagaraeMblii CHHTAKCHUC JIEKCHYECKOM
1 MOP(}OJIOTUYECKOM COCTABIISAIONIEH TOMCKOBOTO 3arpoca BEPHO HH-
TEPIPETUPYETCS CHCTEMOU, a BpeMs, HeoOXoauMoe st 00paboTKu
U BBINIOJIHEHUS TIOMCKOBOTO 3alpoca cucteMoi, He mpesbliaer 0,05
cek. B 98,71% cmydaeB 1t IEKCUYIECKOTO moncka, B 77,71% cmydaeB
st Mopgostorndeckoro noucka u B 98,08% ciydaeB sl JIEKCHKO-
MOP(OJIOTHYECKOTO MONCKa. BO MHOTOM, TaKMX pe3yJbTaToOB yIaIOCh
moOUTHCs Oyaromapst MPEACTABICHHUIO JaHHBIX B BUE CEMAaHTUISCKON
CeTH W TPEJIOKEHHBIM METOaM TIPE/ICTaBICHUS U 00pabOTKH TowcC-
KOBBIX 3aIpPOCOB.

REFERENCES

Herzopoa O.A., Myxamemmua /[.P., Bunamos P.P. (2015a) CEMAH-
TUYECKUE ACIIEKTHI IIPEJCTABJIEHUS 11 OBPABOTKU I[TOUCKO-
BbIX 3AITPOCOB B CUCTEME KOPITYC-MEHEJI’XEP // PECYPCOB //
OTKpBITHIE CEMaHTUYECKHE TEXHOJIOTHH MPOSKTUPOBAHUSI MHTEIUICKTYAIbHBIX



244 ELECTRONIC TEXT CORPORA

cucteM = Open Semantic Technologies for Intelligent Systems (OSTIS-
2015): matepuans! 11 MexnyHap. Hay4H.-TexH. KoH}. (MuHnck, 19-21deBpans
2015 r.) / penkomn. : B. B. 'onenxos (oTB. pex.) [u ap.]. — Munck: BI'VUP, 2015.
C. 439-444.

Herzopora O.A., Myxameqmud JI.P., bumanos P.P. (20156) Kopmyc-me-
HEJDKEp JUIS TIOPKCKHX SI3BIKOB: OCHOBHAsI (DyHKUMOHAIBHOCTD // Tpyabl Mex-
nyHapoaHoi koH(pepenn «Kopmycnas muarsuctuka — 2015». — CII6.: C.-Ile-
TepOyprekuii roc. YHuBepcuret, Gpuionoruueckuit pakynpret, 2015. — C. 344—
350.

Aksan, Y. et al. (2012). Construction of the Turkish National Corpus (TNC).
In Proceedings of the Eight International Conference on Language Resources
and Evaluation (LREC 2012). Istanbul. Turkiye. http:/www.lrec-conf.org/
proceedings/lrec2012/papers.html

Dalkilig, G., and Cebi Y., A 300 MB Turkish Corpus and Word Analysis,
Advances in Information Systems (ADVIS) 2457, 2002, pp. 2002, LNCS 205-
212.

Say, Bilge, Deniz Zeyrek, Kemal Oflazer and Umut Ozge. “Development of
a Corpus and a Treebank for Present-day Written Turkish”, (Proceedings of the
Eleventh International Conference of Turkish Linguistics, August, 2002).

METU Turkish Corpus [DnextponHsiii pecypc]. URL: http://www.ii.metu.
edu.tr/content/metu-turkish-corpus-access-page

Yusup Aibaidulla and Kim-Teng Lua The development of Tagged Uyghur
Corpus, Proceedings of PACLIC17, 1-3 October 2003, Sentosa, Singapore, pp.
228-234.

Byckyn6aeBa JI.A., CupaszutannaoB 3.A. Cuctema pa3MeTOK B HAIIMOHAIEHOM
Kopmyce OalIKUpCKOro s3bIKa // SI3bIKM MEHBIIHMHCTB B KOMIIBIOTEPHBIX TEXHO-
JIOTHAIX: OTIBIT, 33144l U MepCIeKTHBHI // MexayHapoaHas koHdeperus. Mou-
kap-Oma, 2011. C. 46-51.

[eiimoBuy, A.B. Mopdomnormaeckas pa3MeTKa KOpITyca XaKacCKOTO sI3bIKa
/I Poccuiickas Tiopkosorus. Ne 2(5). 2011. C. 48-61.

Camuak A.fl. DeKTpOHHBII KOPITyC TEKCTOB TYBUHCKOTO SI3bIKa. DJIEKTPOH-
HBI nHpOpMannoHHHIN KypHaT “Hosrle nccnenoanus TyBer”.— Ne 3. — 2012.
[DnexTponnsrii pecypc]. URL: http://www.tuva.asia/journal




Gozde Giil Sahin, Esref Adal 245

INFERENCE RULE DISCOVERY FROM TURKISH TEXT

Gozde Giil Sahin, Esref Adali

Istanbul Technical University, Department of Computer Engineering, Istanbul,
TURKEY

In this paper we present a framework for extraction of inference rules
from Turkish documents, such as “A solved B ~ A found a solution to
B”. Many natural language processing tasks, such as question answering,
information retrieval and machine translation can benefit tremendously
from inference rules. Our framework consists of three layers: construction
of dependency trees; determining predicates and their complements and
finally discovery of inference rules via clustering. We use Silhouette Index
(SI) of the clusters as an automatic evaluation metric.

1. Introduction

Extraction of semantic information from a structural source has
advantages, however communication between people is carried out
via unstructured articles, images or videos, and mostly via text. One
specific goal of information extraction systems is to find inference rules,
also known as variants or paraphrases, from text. Many complicated
NLP tasks can benefit from extracted inference rules. Consider a query
“What movies has Dustin Hoffman been in?” and a Wikipedia article
with sentences “Hoffman played the character of Benjamin Braddock
in Midnight Cowboy” and “Hoffman next starred in Lenny (1974)”.
Without knowing the relation between “X has been in movies Y”, “X
played a character in Y” and “X starred in Y”, information retrieval
system can not use the information in the article to find the answer to
this question.

In literature, discovery of inference rules have been investigated
for English language (Lin, 2001) and it was shown that discovered
inference rules increased the performance of tasks that involve
information retrieval. However, direct adaptation of these techniques to
Turkish language is not possible due the language’s rich morphological
structure and free word order property. Moreover, to the best of our
knowledge, discovery of paraphrases/inference rules has not yet
been studied for Turkish. One of the reasons for the topic not being
examined was the lack of annotated corpora and ready-to-use language
tools such as robust and fast morphological analyzers, disambiguators
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and dependency parsers. The introduction of such tools (Eryigit, 2008)
encouraged us to do this pilot study for inference rule discovery.

Our work is based on this basic assumption inspired from the studies
of Lin et. al. (Lin, 2001): Even though there is no lexical similarity
between words or phrases like “to play” and “to star”, the sentences
built up with these predicates both supply similar answers to basic
questions like who, what and where. In other words, we assume that the
arguments of predicates will be lexically similar. Consider the following
sentences with annotated arguments:

[Hoffman] Agent played [Benjamin Braddock]
Cowboy]

in [Midnight

Theme

Production

[Hoffman] agens StATTE in [Midnight Cowboy]

Production

The predicates “play” and “star” have similar arguments like
[Hoffman] Agent and [Midnight Cowboy], . . = because they have
similiar meanings. We assume with large enough dataset, the number
of shared arguments between similiar predicates will be larger than the
number of shared arguments between dissimilar predicates.

In the next section, we review previous work. Then in Section 3,
we introduce our framework and go through all the layers. In Section
4, we present our evaluation method and results and finally in Section
5, we conclude.

2. Previous Studies

Schubert et. al. (Schubert, 2002) try to extract world knowledge
that is obvious for human but a mystery for computers, such as “a
female individual may have an arm” automatically from documents.
First, sentences are syntactically parsed and predefined relations such
as Subject-Object-Verb (SOV) are determined from parser output.
Extracted world knowledge is filtered based on a frequency based
threshold method.

Clark et. al. (Clark, 2009) focused on 12 different syntactic patterns
such as SOV and Adjective-Noun (AN) and used the extracted relation
to improve the parser. More than 300 relations are evaluated by 12
human judges and 70% of the relations are stated to be meaningful for
humans.

Fanet. al. (Fan, 2012) presents a study that is used as a subcomponent
for IBM Watson, a Jeopardy winner. They have used tools that performs
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named entity recognition and coreference resolution in addition to
syntactic parsers. They state that using the knowledge exracted from
this subcomponent increased the success of higher level applications.
Lin et. al. (Lin, 2001) used dependency trees and extracted paths with
an algorithm that is based on Extended Distributional Hypothesis. To
evaluate the method, candidate answers to the questions prepared for
TREC-8 conference, are generated by the help of their algorithm. Then
the answers are manually investigated and 32%-92% success rate is
achieved.

Previous works on Turkish mostly focus on hypernym/ hyponym
discovery (Yildirim, 2012), lexicon based information extraction
(Adali, 2009), (Orhan, 2011) sentence segmentation, name tagging
(Tiir, 2001) and topic segmentation (Tiir, 2001) (Can, 2008).

3. Method

Turkish is an agglutinative language from Ural-Altaic language
family. It is highly productive by means of inflectional and derivational
morphology. Due to its different structure from English, previous
methods explained in Section 2 can not be directly applied for Turkish.
In Fig. 1, the general structure of the framework that we propose, is
shown. In the first layer, dependency trees are extracted by using the
method in (Eryigit, 2008). Then, dependency trees are given as an
input to the second layer, which will determine the predicates and their
complements from dependency trees. This layer is also responsible
for stemming of predicates and arguments in order to correctly
measure lexical similarity between them. In the final layer, all binary
configurations of predicate-argument structures (PAS) are calculated
and clustered by using the similarity measures from (Lin, 2001).

Morphological Morphological Dependency
L I 3
Analysis Disambiguation Parser

Extract Depandency Tree

|

Predicate Al t i
redicate Argumen Argument Stemming
Extractor

I

Extract PAS

Binary Relation From
PAS

»| Hierarchical Clustering

Extract Knowledge

Fig. 1. Proposed Three Layered Framework
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3.1. Layer 1 — Dependency Tree Extraction

For this layer, we used the data-driven dependency parsing method
for Turkish proposed in (Eryigit, 2008). An exemplary dependency tree
for a Turkish sentence is shown in Fig. 2. Here, each word is splitted
into inflectional groups (IG), separated by derivational boundaries (DB).
Each IG is treated as if it was a separate word and annotated with its
own part of speech and other necessary tags. With this representation,
the links are better constructed within the sentence. Consider the word
duran from Fig. 2. It has two IGs: The first IG, dur (to stand), is a Verb,
and the second IG is an adjective derived from the first IG with the
morpheme an (dur+an -> standing). The preceding word surada (there)
is linked only with the first IG dur (to stand) as a locative adjunct, where
kiz (girl) is linked with the second IG, dur+an (standing) as a modifier.
Even not shown in the figure, each IG has a DERIV (derived) relation
with the next IG if they are both within the boundary of the same word.

Subj

OO
kiz ‘i+d]r‘
AN

bu okul | ogrenci en akil | sura dur | kigiik  kiz
+Det  +Noun | +Adj +Noun +Adv +Nounl+Adj +Noun  +Noun +Verb!+Adj  +Adj +Noun!-+Verb
rA3sg | +A3pl A3sg[FWith|+Zero  +Adsg  +Pos |+Prespart +A3sg | +Zero

+Pnon | +Pnon +Pnon | |+A35g +Pnon | -+Pnon | +Pres
+Loc +Gen +Nom +P3sg +Loc +Nom ' +Cop
3sg N Cop

| | |+Nom | | +A3sg

This school-at+that-is student-s-'  most intelligencetwith+of  there stand+ing little girl+is
The most intelligent of the students in this school is the little girl standing there.

Fig. 2. Dependency tree of a Turkish sentence ( taken from (Eryigit, 2008) ),

where ‘+’ sign shows morpheme boundaries, rectangle indicates word boundaries

and dashed rectangle shows IG boundaries within words. Morphological analyzer
results are entered below the Igs.

The essential information needed for the second layer, is mostly
encoded in ID, HEAD and DEPREL fields of parser output as shown in
Table 1. One can interpret this information as HEAD and ID being linked
to each other with a DEPREL kind of relation. FEATS and CPOSTAG
fields are also necessary for the next layer to reach the lemma of the
word in argument stemming component.



Gozde Giil Sahin, Esref Adali 249

Table 1
Necessary Fields from Conll Format
Field Name Field Explanation
ID IG counter, starting from 1 for each sentence
CPOSTAG Coarse-grained Turkish part-of-speech tags
FEATS Set of morphological features
HEAD Head of the current IG
DEPREL Dependency relation to the head

Although the output format is common for all languages, the fields
CPOSTAG, FEATS and DEPREL are specific to languages.

3.2. Layer 2 — Predicate-Argument Structure Extraction

Revealing semantic information is usually achieved by identifying
the complements/arguments of a predicate and assigning meaningful
labels to them. Each label represents the argument’s relation to its
predicate and is referred as a semantic role. In the following example a
sentence with annotated semantic roles are given:

[Jess] bought [a coat] from [Abby]

Agent-Arg0 Theme-Argl Source-Arg2

There are different conventions for semantic roles specified for
languages with rich resources. One possibility is to use thematic roles
defined in VerbNet (Schuler, 2006), such as Agent, Theme and Source
as in the example. Another widely used annotation format is numbering
arguments as in PropBank (Palmer, 2005). They both use a reference
ontology to look up for the predicate and its semantic roles. Since
no such ontology exists for Turkish, we only extract predicates and
arguments and treat labeling task as a future work.

3.2.1. Determining Verb Predicates

In our dependency tree format, each IG is treated as if it is a separate
word. This means one IG can be verb where the second IG can be noun,
adjective, adverb or another verb. If 1G’s part-of-speech (POS) tag
is Verb and the next IG’s is not a Verb, then IG is considered as verb
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predicate. In that case, in Fig. 2, the IGs dur and ksz-dar will be verb

predicates.
Table 2

Derivational Morphology of Verbs in Turkish

Root Verb Causative Verb

[Kiz],, [mont-u-nu], giy-di. |[Oglan],, [kiz-a],, [mont-u-nu], giy-dir-di

[The girl],, put on [her coat] [The boy],, had [the girl],, put on [her coat],,

girl coat-POSS3S-ACC boy girl-DAT coat-POSS3S-ACC put+on-
put+on CAUS

In Table 2, one typical derivational morphology of Turkish verbs
is shown. On the left side a Turkish root verb, giy (to put on), with
annotated argument list and morphologic analysis is given. On the right
side, same information for, giy-dir (to have someone put on sth.), which
is causative of giy (to put on), is given. Neither the number of arguments
nor the argument labels are the same. For this reason, we only consider
the last IG whose POS tag is Verb, as a predicate. For example, if we
have a sentence with giy-dir, only the second IG will be treated as a
predicate.

3.2.2. Determining Arguments of Predicates

Arguments of predicates can follow two different paths in the
dependency tree. They can either be the parent or the child of the
predicate node. After the predicate node is determined by performing a
Depth First Search (DFS) on dependency tree, parent and children nodes
can directly be reached from that node.

In Fig. 3a, after the predicate a/ (to take), is extracted, the parent
nodes are traversed recursively till the next word boundary is reached.
So, after passing the boundary of the word al+an (sth. who took), we
reach sozciik (word) as the parent node of predicate al (to take). Children
arguments are similiarly extracted by traversing child nodes. Sentence
form of the dependency tree with shared arguments shown in Fig. 3b
is as follows:

Kuyumcu-dan inci al-mme , kozlar-a vermie.
Jeweler-from pearl buy-Past, the girls-to give-Past.
He/She bought a pearl from jeweler and gave it to the girls.
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Py
stizclk | - —
. Predicaje : ver
CBIECT -
vermig
3 SENTENGE
alan . -
_MD‘DlH:EIR N4
kizlara
Predicate ; of tcoﬁ:urimloh |DATIVEADIUNCT|
) | Predicate : ol
cA e 2 .!.|I'I'II§;
baginda yer SENTENCE
_.:'Jl'_AT VEADIUNC V'-;.'[
/." .
'/—/ : | | Kuyumcudan
‘U_'}'T'JQ'-:H =k ABLATIVEADJUNCT|
POSSESSOR |MODIFIER] 9
a. Without Coordination b. With Coordination

Fig. 3. Predicate — Argument relations overlaid
on dependency trees.

Unlike in English, coreferences are rarely used in Turkish. In
example above, the pearl that is bought and then given is, referred to
as “it” as shown in bold. But in Turkish it is hard to infer it solely from
syntactic structure of the sentence. In such cases, dependency parser
is responsible for linking the verb predicates with a COORDINATION
relation. Determining the shared argument takes a few extra steps, but
the details will not be presented here, since it is the topic of another
study.

We impose the following constraints on argument extraction:

1. Arguments with number of nodes that are higher than four, are
eliminated because long paths are very rare, so not very helpful.

2. Only arguments of type Nouns are kept as in (Lin, 2001), since
arguments represent values in inference rules.

Output of Turkish dependency parser supplies 24 different relation
types. However only 6 of them given in Table 3, satisfy our noun
constraint on arguments.
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Table 3

Dependency Relations

Id Relation Type Example

1 | Subject Anne-m geldi.
mother-my  come-PAST.
My mother came.

2 | Object Arkadas-1-n1 yarala-d1.
friend-his-ACC  hurt-PAST.
He hurt his friend.

3 | Ablative.Adjunct Annem-den gel-di-m.
mother-ABL come-P1s-PAST
I came from my mother.

4 | Dative.Adjunct Jack  okul-a git-ti.
Jack school-DAT go-PAST.
Jack went to school.

5 | Locative.Adjunct Ankara’da otur-uyor-um.
Ankara-LOC live-P1s-PRES.
I live in Ankara.

6 | Instrumental. Anne-si-yle gel-di.
Adjunct mother-his-INST come-PAST
He came with his mother.

We represent predicate-argument structure (PAS) as predicate(
roleIDI _argl, roleID2 arg2,...), where arg indicates argument and
rolelD represents the type of relationship between head and modifier
as given in Table 3. One possible PAS extracted from Fig. 3b will be
almig(3_kuyumcudan, 2 inci), since Kuyumcudan node is linked to
almis with Ablative. Adjunct (3) relation, and similarly inci is connected
to almig with Object (2) relation .

Our method relies on calculating lexical similarities between the
arguments of candidate predicates. However due to rich morphology
of Turkish, even lexically similar words can appear in tens of different
forms such as ev+i, evte, ev+itne, evler+de etc... In order to be able to
compare them, the lemma of the arguments, like ev, are found by the
help of the information provided by FEATS and CPOSTAG fields of
dependency nodes. After argument stemming PAS from Fig. 3b will be
al( 3_kuyumcu, 2 _inci) and ver( 2_inci, 4 kiz).
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3.3. Layer 3 — Predicate-Argument Structure Extraction

This final layer is responsible for converting stemmed PAS into
binary relations and clustering these relations by using a similarity
measure based on lexical similarities of arguments.

Binary relation between two arguments X and Y can be referred to
as a semantic path. PAS can be easily turned into semantic paths by
taking all possible binary configurations of its arguments. Sample paths
constructed from PAS are shown in Fig 4e. Please note that constructing
paths in one direction is sufficient for Turkish since the order of words
are free and all necessary information is encoded in role IDs.

(a)

Cadi kule-ye yerles-tir-mig ~ o-mu.
The witch tower-DAT place-Past-3Ps  she-ACC
The witch placed her in the tower.

(b) Dative.Adjunct
Derived Qbject
s N ¢ i e ‘\
Cadi kuleye yerlestirmis ‘ onu
1INoun 2INoun 3lverb 4lverb 51 Pnoun
\ 4\ )\ J\

Subject ?

(c) yerlestirmis (1_cadi, 2_onu, 4_kuleye)
(d) yerlestic (1 cadi, 2 0, 4 kule)

©

1. yerlestir (1_X, 2Y, 4 kule ) | 1.X kuleye Y'yi yerlestirmis
place  (1_X 2 Y, (ina)_tower) (X placed ¥ in a tower)

2. yerlestir (1_ X, 20 1Y ) | 22X Y’ye onu yerlestinmis
place (1 X, 2 she, (ina) ¥) (X placed her ina ¥)

3.yerlestir (1_cadi, 2X 4Y) 3. Cadi X'1 Y'ye yerlestirnug
place (1 witch, 2 X (ina) ¥) (The wirch placed Xina ¥)

Fig. 4. All processes performed before clustering a) Input sentence taken from
METU-Sabanci Corpus (Oflazer, 2005) b) Dependency parser output c) Predicate
argument structure (PAS) d) Stemming PAS e) Extracting paths

The final step is clustering related paths such as “X played a
character in Y’ and “X starred in Y. We follow extended distributional
hypothesis proposed in (Lin, 2001). According to this theorem “if two
paths occur in similar context, the meanings of the paths tend to be
similar”. For example it is very likely to see X as an actor name such
as Brad Pitt and Y as the name of the movie such as Benjamin Button,
Troya etc... in both paths. In order to compute the similarity between
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two paths using this theorem, we need to calculate the context of the
path which corresponds to the frequency counts of all paths in a corpus
and the values of X and Y for the paths. We use the same triple notation
(p, SlotX, w,) as in (Lin, 2001) where p is a path that connects two
words w, and w, and SlotX indicates that w, appeared as X in p. As
we see w, in X slot of p, we increase the frequency of the triple. The
formula in Eq.1 can be interpreted as the similarity between paths p,
and p, is actually the geometric mean of the similarities between their
X and Y slots.

S(p,.p,)= \/sim(Sloer ,SlotX,, )x sim(SlotY;, SlotY, ) )

Following (Lin, 2001), similarity between two slots and mutual
information between a path slot and its filler are computed by Eq. 2 and
3 accordingly.

A [ \ [ \
LoineT(p, 5\ T(py ) AP S W) T U P, S, W) 2
Eal2 : )
de’(pl.x)nﬂ(pl’s’W)+Zu'&]'(p;.x)nﬂ(pz’s’w)

Y O 2 o\
sim\slot,slot, )=

|p, S/or,w| x |* S/or,*|] (3)

mi(P,S/OT’ w)= wg[ |p7 S/or,”‘| X |*,S/0L W|

Basically, equations above signify that more features two paths
share, the more similar they are. However not every feature is equally
indicative. For example, stop words like ‘o’ (he/she) , ‘bu’ (this), ‘yap’
(do) are more frequent than words like ‘cads’ (witch) and ‘kule’ (tower).
Eq. 3 used in (Lin, 2001) accounts for this problem by calculating
mutual information of triples. |symbol| stands for the frequency of the
symbol inside and ‘*’ is used as a regular expression.

For the languages with rich resources, it may be possible to calculate
the most similar paths and evaluate them manually or use the results on
a higher level application as in [4,5]. However for Turkish, there are
not enough resources and higher level applications. For this reason,
we choose to cluster the paths, and use automatic evaluation measures
proposed for clustering techniques directly on this problem. But before
clustering, the paths that contain triples (p, SlotX, wl) that appeared
only once are eliminated.

The number of clusters are not known and it largely depends on the
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size of the corpus. We expect that density inside the clusters to be similiar.
In other words, we assume that when there are thousands of different
ways to say a path p,, for another p, extracted from the same corpus
with the same techniques, there can’t be only a few alternative ways to
express p,. We chose AGNES (Agglomerative Nesting), a hierarchical
clustering method, because the number of clusters are not known,
clusters are not so heteregenous and it can be easily implemented.

AGNES initiates each path as a seperate cluster then at each step it
combines the clusters with maximum similarity. Method can continue till
all relations are in the same cluster or till the number of desired clusters
reached. We used Eq. 1 as the similarity measure between paths.

The distance between any two clusters, ¢, and c,, can be taken as
the minimum, average or maximum of all distances between pairs
of paths p_in ¢, and D, in c,. For the current problem, when merging
two clusters, ¢, and ¢,, we expect every single path in ¢, to be similar
between all paths in c,. Thus, we used maximum of all distances, as a
distance measure between clusters.

At each iteration, we noted down the distance between clusters
referred to as CD (Clustering Distance). When two clusters are similar,
merging process should continue, otherwise it should stop. When CD
reaches the maximum value of 1, AGNES starts to merge clusters
randomly, irrelevant of their similarity. Thus, we end the clustering
when CD has a value very close to 1. In Fig. 5, CD versus number of
iterations for a number of 7110 extracted paths are shown. After ~60
iterations, CD value converged to 1.

CD Index Convergence

CD Index
o
N
il

L L L L
0 10 20 30 40 50 60
Number of iterations

Fig. 5. Cluster Index (CI) versus number of iterations
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4. Experiments and Results

We have applied our proposed framework on annotated METU-
Sabanci and ITU Validation corpora (Oflazer, 2005), that are composed
of ~6000 sentences together. We extracted 7110 individual paths that
satisfies our constraints and grouped them into 42 clusters. Since
the distribution of clusters can not be calculated, we can not evaluate
homogenity of clusters and the quality of seperation by using suggested
measures like Root Mean Square of Standard Deviations (RMSSTD)
and R-Squared (RS). When such data is not available, the clusters
can be evaluated only relying on the properties of data itself. One
such method is calculting Silhouette index (SI). Consider that x, is an
extracted inference rule in cluster C.and C, is the closest cluster to x,
where distance measure is average-linking. Then, Silhouette index of
relation x. is given by the formula in Eq. 4. It can take values between -1
and 1, values of s(x,) closer to 1, indicates that x, is in the right cluster.
Silhoutte index of all clusters can be computed as average of SI s of
all relations. We have measured our overall SI as -0.009, very close to
0. This can be interpreted as an average clustering result and room for
improvement.

d(x,,C,)~d(x,C))

avi AL N T 7NN
max(dix;, L, ), dix;,; ;)

s(x,) = 4)

In Table 4, three clusters with the highest SI scores are shown. They
are obviously related to each other but necessarily has the same meaning
like in cluster 26. Since the method is applied only on 6000 sentences,
the number of paths in a cluster is very small, ranging between 2 and 4.

Table 4
Sample Clusters
ID Sample Paths in Cluster
7 X’1Y’ye sOylemek (Somebody tells X to Y)
X’1Y’ye ogiitlemek (Somebody advises Y to do X)
33 X,Y’ye gonderilmek (X issenttoY)
X,Y’ye iletilmek (X is delivered to Y)
26 5.X,Y’yi  lzmek (X upsets Y)
6.X,Y’yi  sakinlestirmek (X calms down Y)
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7. Conclusion

In this paper, we introduced a complete framework to discover
inference rules from unstructured Turkish text. To the best of our
knowledge, this is the first attempt to discover such knowledge
automatically from Turkish text. We introduced a method based on
predicate-argument structures, relying on the fact that the paths with
similiar meanings should use similar sets of words as their arguments.
We proposed clustering the rules to automatically evaluate the results
with Silhouette Index (SI). Our experimental results for this pilot study,
showed that the framework can generate human interpretable clusters
with an SI value close to 0. This work encourages us to test the framework
on a larger corpus and test the results on a higher level application like
an information retrieval system in the future.
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THE MAIN RESULTS OF THE PROJECT OF DESIGNING
TUVAN ELECTRONIC CORPUS

Aeclita Salchak, Aziyana Bayir-ool

Tuvan State University
Kyzyl, Tuva, Russia

The article presents the main results of the project of designing an
electronic corpus of Tuvan language. In the article short descriptions
of the programs designed to work with the texts are given, «formal
morphological» criteria for tagging are grounded, the models of Tuvan
nominal and verbal word forms are showed.

PaboTta mo co3maHWio Kopilyca TYBMHCKOTO si3blKa Oblla Hayarta
B 2011 romy npu ¢unancoBoit nognepskke PITH® (mpoexr Ne 11-04-
12073B). McnonmuutensiMu npoexTa ObUTH MPeroaBaTey U HayIHbIE CO-
TpyaHUKH TyBHHCKOTO rocyiapcTBeHHOro yHuBepcutera: Camdak A.S.,
Baiipip-oon A.B., Janaa C.M., Apamuop T.A., Xeprek A.B., Ooprxak b.Y,
Bapric-Xoo B.C., Cumuut K.A., baByy-Cropron M.B. [IpoekT BeimosnHsii-
cst B TedeHue 3 eT. B pamkax mpoekra Oblia mpoBeieHa padoTa 11o mepe-
BOJly TEKCTOB TYBUHCKOW XYA0KECTBEHHOMN JIUTEPATYPhI, (DOTBKIOPHBIX
TEKCTOB, TEKCTOB O(HUIIMAIIBHBIX JIOKYMEHTOB B 3JICKTPOHHBIN BHJI, OCY-
HIECTBISLIACH pab0Ta MO CO3/JaHUIO0 KOMITBIOTEPHBIX MPOrpaMM o o0pa-
0OTKe TeKCTOB Ha TYBUHCKOM $I3bIKE M 0a3 TaHHBIX.

Jlmst pasMeTKH TEKCTOB OB BBIOpaH «(hopManbHO-MOpdoIornde-
CKHID TOAXOI.

Jns 0003HaYeHNs TPaMMaTHYECKUX TTPU3HAKOB BBOJUTCS CUCTEMA
COKpAIllEHHBIX TPAMMAaTHYECKUX TIOMET Ha OCHOBE JIATUHCKOTO asda-
BUTA U IATHHCKUX HAa3BaHUH IPaMMaTHYECKUX KaTEerOpui, UCTIONb3Yye-
MBIX B 00IIEM S3bIKO3HAHUH. Harpumep, €ciii B TEKCTE BCTPETHIIACH
coBodopMa axcuL10adbim ‘s pabotan’ (Taroil axculioa=, MPOIIl. Bpe-
Msl Ha =0bl, 1-0€ JI. e1. 4. =M), TO OHa OyJAeT MmoMeYeHa CIICTYIOIIIM
obpazom: Rv=Pastl=1sg. [[nsa Oonee mmpPOKOro oxmBaTa KOJIMYECTBA
MOJIb30BATENeH B AIIEKTPOHHOM KOpIyce MPEe/Ioaaraercsi, 4YTo MOUCK
rpaMMaTH4YecKiX (POopM MOXKET MPOU3BOAUTHCS KaK MO COKPAIICHHBIM
rpaMMaTH4YeCKUM MIOMETaM Ha JaTHHCKOM S3bIKE, TaK M [0 COKpAIlEH-
HbIM TEpPMHUHAM Ha PyCCKOM W TyBHHCKOM s3bikax: DAT / JI. n./b.m.
(marenbHBIN Tanex/ OIPUHUH MAACHKN).

Mopdonorudeckas pazMeTKa COAEPKUT HHPOPMALIHIO O CIOBOU3-
MEHHTENbHBIX NMpHU3HaKax JiekceMbl. OCHOBBI TYBUHCKHUX JIEKCEM (He-



260 ELECTRONIC TEXT CORPORA

MIPOU3BOIHBIC M TPOU3BOIHBIC OCHOBHI) BXOAAT B «CIIOBaph OCHOB TY-
BHUHCKOTO SI3bIKa», COCTABJICHHBIIH HCITOJTHUTEISIMU MPpoeKTa. «CI0Baph
OCHOB TYBHUHCKOT'O 13bIKa» Oy/1€T BKJIIOUEH B 0a3y JaHHBIX, KPOME TOTO
OH Oy/IeT UCIOIB30BATHCS MPU MOP(HOIOTHUECKON pa3MeTKe JUIsl ycTa-
HOBJICHHSI I'PAHHI] OCHOB CJIOB.

B Mopdonornueckoii pasMeTke 31eKTPOHHOT0 KOpITyca TYBUHCKO-
O sI3bIKa Ha JJAHHOM 3Tare paboThl ONpeAeIeHHbBIMU TTOMEeTaMu 000-
3HAa4YEeHbl T'PAMMAaTHYECKUE MPHU3HAKH MMEHU U TJarojia, CTPyKTypa
cioBoopM U MOp(HEMBI C BO3MOKHBIMH (POHETUUCCKHUMY BapHUaHTa-
Mu. O6pa3ipl MOp(HOIOTHIECKOW pa3MeTKH WMEHH U TJaroiia mpem-
CTaBJICHBI B BUIE TabmuI [1, 216].

B pe3ynbTare BBIOJHEHHS MPOEKTa CO3JaHbI 0a3bl TaHHBIX TUa-
JICKTHBIX CJIOB, TJIATOJILHBIX OCHOB, YaCTHI[ TYBUHCKOTO SI3bIKA.

Co3nanbl niporpammbl it DOBM: «[louck mMopdem B 3amaHHOM
TekcTen» «Ilouck clloB B TeKCTe Ha TYBUHCKOM SI3bIKe», «HacTOTHBIN
CJIOBAph 0 XYJI0’KECTBEHHBIM ITPOU3BECHUAM Ha TYBUHCKOM SI3BIKEY,
«ITouck cnoBodopM U MOPHEM TYBUHCKOTO SI3BIKAY.

Kparkasi xapakTepucTHKa CO3JaHHBIX NPOrPaMM

1. IIporpamma «Ilouck mopgem B 3aJaHHOM TeKCTe»»
(Janaa C.M.)

Ucnomaurenem anaa C.M. co3nana nporpamMma «Ilorck Mopdem
B 33JIaHHOM TEKCTE» Ha SI3bIKE MporpammupoBanus JavaScript, npen-
Ha3Ha4YeHHAs JUIS MOucKa Mop(heM B TEKCTaX Ha TYBUHCKOM SI3bIKE:

-
@ - [# & o oo €D | - I = - PRl & s

Aapec [ DrusERIRar_mADSMaraneLipersk. hem ~| E3 nepevea

NOUMCK MOP®PEM B 3SAJAHHOM TEKCTE

BEIFEPIITE MOPDEMBIL JJIA ITOUCKA: [ran ren %

TEKCTOBBIT ®AT JJIA ITONCKA B HEM BEIBPAHHBIX MOPPEM:

[ |Cosmse)
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Jlannas nporpaMma pabotaet B Opaysepe InternetExplorer ¢ Tek-
ctamu, HabpanHbIMU B (popmare txt u kogupoBke UTF-8. Tekcr 3apa-
Hee Habupaetcs B (aiine (MoxxHO B mporpamme MicrosoftWord).

warn Mpseka Omumn  Cnpaska =3
ichap 1 ~
Kenepreii ynyr Kuizein ayHryp TYPAp Kexs3kH K H

BM32HHERTIMI K&AIP XaANGPNLIT BE MK A3 2PLIHBIK BEKEIHIE GMYRTYP XOHA DepreH
DONTAHASID WeIKCEIT, AYAYKCYT, AH3b-BYDY MYDHYY “YKTYH, Y HYLWTER HHHH, 4 U BK-U MUY HIH
5333 UELNAH BTNEC WLIPTa R AT~ PEILIHGIK HBTTAR L ADATEH GyYM, 33D 353 3Pkl U0 oATY
BPEIMaHLIN, X8PEK MILTHH 2 1LI3aLIp WaNa CEpUMH, KYPFar BONTal GUp-ne bilckr,
BRTHNCHI003 LILKRLL 3133P 2/ SHAYTT, TelHAIHEIN K200 03D anapran
A i-By py Aoray

oo, LA a0y Bas8 Wotsd Bapras FanaR Aerin SR BasA. BATIATKS
VHYN STeN33HM BUNAMHMN KenreHn Go

APHLIH TEIHLIKD], BHTEIDAPE] ALIHGbIN, XHHY G3HID LIMIDA3-CI3K, XYY K, MAACTapra
LISLIRTLIM, KYAYPYKTAR bI- BUMe WeIRBaHEIN KEMFSW, 30 XAPLIH WORY Al N, 0 ORYprasH
XBEMPTIUT, UOPYYH AYPre A8 M B2 PIEHHEP. ONap HOOK KaBLIAA KaHAGI BHR 3an-cyyp BapbiH
aHpeEsIH Wpe

oo Kanrm Kapkep, ASRTEN Ces Xapasir SHIM 1eHepan-yGe pHaTop, HHanansin
EBHTANNUA MOX)3yHyH KanGKYTTa K00 PaREIHAGH HIH 343 HOPYK KEINGIM, BOUTAH AMMEDAAHEI,
KONOHUENLIF ZBUCKS3PTIe M - ByTaH, Henan, TUBET, BUPMAKe YIai THTew-ne, oH @Keir
XOHa BepreHn 50. OHy yAen, «BecT-VIHAMA CTERT Thaii KoMNaHMs 2N ©aIeIr 4RI
ANAkI AAHIAATEIS bl 5333 Xl HARLI- HHEMSKTOPAAPEL, O LILKAW ONAPHE! YTy-BpHTaH

T [ i
EOMBATTaRk KaTanan sk al
Do K

p.
VA, KA S H YR,
sep Eyn> men  Byc-Gune

Fsi o
axengaap

w7

IPrE3KOK HyYNAEPHH
Y AYDTYHTEW, EPAXMATYTHA XEMHUK, G0KYM 3 LILHEIT, GYNYRTYH, CAREIT CYYH BDY an3s 6w

[IporpaMMma ycrnieniHo umiet ciioBoQOpMBI ¢ 3aJaHHONH MOp(eMOoH,
HO BO3HHKJIU ITpobsemsl ¢ omodopmamu. Ha qannom stane Heo6xou-
Ma py4Hasi JOBOJIKA COOTBETCTBYIOILIECH BHIOOPKH.

JanHas mporpaMMa HaxXxOIUTCS Ha CTaauM pa3pabOTKH U B Jallb-
Helmem oHa OyJeT pacuMpena mo CBOUM (yHKIIMOHATHHBIM BO3MOXK-
HocTsiM. Byzer pacmmpena 6a3a MopdeM TIIaroyioB, UMEH CyIIeCTBH-
TEJILHBIX M JPYTUX YacTeH pedH, 0 KOTOPHIM MOYKHO IPOU3BECTH T10-
HCK B KOPITyCE TYBHHCKOTO SI3BIKA.

2. IIporpamma «HacToTHBIIl cJI0OBapb
10 XY/10/KeCTBEHHbIMIIPOM3BEAeHUAM HA TYBUHCKOM SI3bIKE»
(Janaa C.M., Apanuop T.A., baByy-Cropron M.B.)

[IporpamMma «YacTOTHBII CIOBaph MO XYJIOKECTBEHHBIM IPOU3-
BEJICHUSIM Ha TYBUHCKOM $SI3bIKE» Ha sI3bIKe MporpamMmmupoBanus PHP,
npeaHa3HaYeHHAs ISl CO3JIaHUsl YacTOTHBIX CJIOBapeil B TEKCTaX Ha
TYBHUHCKOM si3bIKe. [10roTOBKOM MaTepuana 3aHUMaIHCh UCIIOJHUTE-
mu Camuak A4, baiieip-oon A.B., bapsic-Xoo B.C. u npuBiedeHHbIN
cnenuanuct baByy-Cropron M.B.

Jannas nporpamma st 9BM npegHazHaueHa I CO3/IaHUA 4Ya-
CTOTHOTO CIIOBaps MO XyJOXECTBEHHBIM IPOU3BEICHUSM Ha TyBUH-
CKOM SI3BbIKE Ha caiTe «DIIEKTPOHHBIN KOPITYC TYBHHCKOTO SI3bIKa»
(tuvancorpus.ru) B riobansHOM cetu Internet. OHa pa3OuBaeT nmpowus-
BEJICHUS Ha CJIOBa B a()aBUTHOM TMOPSAKE TYBHUHCKOTO SI3bIKA M TIOJI-
CUYMTHIBACT MX KOJIMYECTBO IIOBTOPCHHM B TAHHOM ITPOU3BE/ICHUU.
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Ota nporpamma Mo3BOJISIET PEAAKTHPOBATh 0a3y (aiioB Xya0XKeCT-
BEHHBIX [TPOU3BeICHNI Ha cepBepe (YIasITh U J00aBIAThH Ha cepBep (aid-
abl). JIocTyn K peJakTUpOBaHUIO 0a3bl BO3MOKEH TOJIBKO IO MApOJIIO.

ITporpammMa co3faHa ¢ MOMOILIbIO CBOOOJHO PacHpOCTPAHIEMOTO
s13p1Ka porpammupoBanus PHP Bepcun 5.2.5.

OKHO Tpu 3arpy3ke nporpamMmbl «HacTOTHBIN CIOBaph MO XyHA0XKe-
CTBEHHBIM IPOM3BEICHUSIM Ha TYBUHCKOM SI3BIKE»:

anCorpus.ufsites) prooramafslovar]

20 [Eusd 32,4 - e

FEI Fioare: ™

b s Paspaboriic:
Bory., se dan. Hamaa I
201

radeopa undor;

YACTOTHBII CJTOBAPH I1O XVITONRKECTBEHHBIM
n
TIPOIISBEJIAEHIISIM HA TYBITHCKOM SI3BIKE
MomoLub
[ PepakTupoBaHue Gazs! | BbiGop nponzsefeHns TTapamerpst BLIGOpa UpoUsEeennil 13 Gasn

vl [nosororons weass v

TTapoms: escee TTon aBTopa: [ hosan Tena i

1wy, 1 wcen.

3. Illporpamma «Ilouck ciioBodpopm u MmopdemM TYBUHCKOTO
si3bika» (Jamnaa C. M., Apanuop T. A., Canuak A. 51.)

Hannas nporpamma ains OBM npenHazHaveHa JUis IOMCKa CO3/1a-
HUS cI0BO(GOPM U MOppEM TYBHHCKOTO sI3bIKAa B TEKCTaX Ha TYBHH-
CKOM $I3bIKE Ha caiiTe « DJIeKTPOHHBIH KOPIyC TYBUHCKOTO s3bIKay (tu-
vancorpus.ru) B riodanbHoi cetu Internet. OHa BBIBOAUT CJIOBA MIIH
MIPEUIOKEHHsI C 3aJJaHHBIMU MOp(heMaMH U3 JaHHOTO TeKCTa. TeKCTh
JOJOKHBI OBITH co3/1aHbl B koaupoBke UTF-8, uTo mo3BosnseT BUIETH
OYKBBI TYBHHCKOTO anQaBuTa.

Ota mporpamma Mo3BOJISIET PEIaKTUPOBATh 0a3y TEKCTOBBIX (aii-
JIOB Ha TYBHHCKOM $I3bIKE Ha cepBepe (yIanaTh u J00aBISATh HA CEpPBEP
(atinel). Kpome 3TOro, MOXKHO H3MEHATH 0a3y MopdeM TYBHHCKOTO
sI3bIKa (M3MEHSTh, YAAIATh U 100aBIsITh MopdeMsl B 6a3y). Jloctym k
0azaMm 3alMIIeH MapoJIeM.

[IporpamMmMa co3zaHa ¢ TOMOIIBIO CBOOOTHO PacIpOCTPAHIEMOTO
a3blka mporpamMmuposanns PHP Bepcun 5.2.5.
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OxHo npu 3arpy3ke nporpammsl ««llouck cioBopopm u Mopdem
TYBHHCKOTO A3BIKa».

| . Mov Hopper =

€ 3 | (3 ocalhostjgrantmorfemy1 ndex.php R & v C [~ e Pl
FTHB Ther 5 e Y 11041207
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SI3BIKA
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BriGepiTe MopdeMy H TekcT 13 Gaskr:
O texcror  © mopden Arzyleng-carpus-taggedd ¥

ITapaMeTphl MOHCKA: Monck
PepakTupoBaHie 6asbl O cnoBo  © npexmoxkente

3. [louck ¢JI0B B TEKCTE HA TYBUHCKOM SI3bIKE
(M.B. Bayy-Crwopion, C.M. [lanaa)

Jannas mporpamma it OBM mpencramisier co0oil Makpoc Ha
sa3bIke porpammuposanust VisualBasicforApplication (VBA), Bctpo-
eHHoro B oducHbi makeT MicrosoftOffice 2003. Makpoc co3gaH B
TekcToBOM (haiine gopmara doc.

BoeaTe on
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T HDOFDaMMa IIOHCKAa CJIOB B TEKCTE Ha
TYBHHCKOM fI3bIKE

MHCTPYKIIST: 3arpyane daitn Texera B WORD It CHORA BEPHIITECE B TIDOTPAMMY
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N TIONCK

- PenakTupoBaHusA CIOB 1114 TIOHCKA B TEKCTE ‘




264 ELECTRONIC TEXT CORPORA

Ota nporpamma pa3z0oHuBaeT 3aJJaHHbIA TYBUHCKUH TEKCT Ha CTPAaHU-
bl © HAaXOJUT JAAaHHBIE CJIOBA M UX CIOBO(GOPMBI HA TYBHHCKOM SI3BIKE
B 3TUX CTPaHHIAX.
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9TO 3aIHMCHIBACTCS B OT/AEIbHBIN TEKCTOBBIN (aitn ¢popmara doc.
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|[Kyneper naafibiHEH CESOIyH TyAyN Kaall, YaHb KesreH OyHeSMHAe KanadbHBH BOM
aapwlii Sepred. A OadH amul olypla Jamoekal oon ypyr SowynkaH. OnnyH ToHad
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KpOMe 9TOTIO0, B (baf/'me pe3yjibTaTa CO34ar0TCs CChbIJIKHM Ha CTpa-
HUIIBI, [T0 KOTOPBIM MOXHO nepeﬁTH U NOCMOTPETh B HUX HalgeH-
HBIC CJIOBA U UX CJ'IOBO(bOprI, BBIACJICHHBIC KPACHBIM LIBETOM TCK-
CTC.

Bo
22 A Bicsd )2 65

R R

ve  Tsfnmus O

- % «[g]
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Cerrmia Ha hafiT TeKeTa:
5 Diuser\kaf Inf\DSM\grant\poisk'\tekst\Arzylang-corpus-tagged.doc g
Croso YacToTa
JeHTYP 1 crpamrmia - 1
3 crparomra - 1
14 cTparmrora - 1
15 crpamrmra - 1

[S5%% 1 cTpanrmia - 1
7 crparooia - 1
14 crpamrmra - 1
19 cTpawmrmia - 1
23 cTparrmora - 1

KeIreH 1 cTparooia - 3
3 cTparomra - 4
4 cTpamrmia - 4
5 cTpamrmia - 1 ~
6 cTpamrma - 1

7 cTpaHrma - 2

Kpome atoro, nmeercst TekcToBEIH (ait popmara doc, B KOTOPOM
MOXKHO XPaHHTb CJIOBA JJISA TOUCKA, U 3TOT (aii MOKHO PeIaKTHPO-
BaTh C MOMOIILIO TIPOTPAMMBI.

4. MopaeJib TYBUHCKOM cJ10BOGOpMBbI
(MMeHHO# U IJ1aroJIbHOM)

Hcnonnutenu Xeprek A.B. u Oop:xkak B.Y. paspabarbiBanu
MoJielb TyBUHCKOH cioBodopmbl. B Mopdororuueckoit pasmerke
3JIEKTPOHHOI'0 KOpPITyca TYBUHCKOTI'O Si3bIKa Ha IaHHOM 3Tame paboThl
olpeeIeHHBIMU TOMeTaMi 0003HaYeHbl TPaMMaTHYECKNE MPU3HAKH
HMMEHH U TJ1arojia, CTpykTypa cioBodopm U MOpheMbl C BOZMOKHBI-
MU QoHeTHYecKMMH BapranTamu. OOpa3isl MOp(hOIOTHYecKoi pas-
METKH UMEHH U TJIaroja mpeacTaBiaeHbl B Buae Tadbaul (cM. Tabmuist
1—4).
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Tabnuya 1

Mopean n3MeHseM0il MMEHHOH c10B0GOPMBI
H HA00p CJIOBOU3MEHHUTEIBHBIX A)PHUKCOB HMEHHU

0 1 2 3 4
. Num Case

Rn | Comit (PI) Poss Simpl‘e Possess-ive
declention declention

b2 aap Isgm Gen Hoiy Gen Hoy

aue aep Isgwim Gen nuy Gen nuy

aye Hap 1sgum Gen uyy Gen uyy

aye Hep Isgym Gen uyy Gen uyy

Hble oap 1sgym Gen ubiy Gen uwiy

HU2 dep Gen nuy Gen nuny

Hye map Gen uyy Gen uyy

Hye mep Gen uyy Gen uyy

obie Gen Obiy Gen obiy

oue Gen ouy Gen ouy

oye Gen oyy Gen oyH

oye Gen oyy Gen dyy

moi2 Gen muiy Gen muiy

mue Gen muy Gen muy

mye Gen myy Gen myy

mye Gen b1y Gen myH

Gen uy
Tabauya 2
Mogeib u3MeHsieMOil TYBUHCKOM IJ1aroJibHOH ¢cJI0BO()OPMBbI
U Ha0Op CJI0OBOM3MEHHTEIbHBIX apPUKCOB rJIaroJa
0 1 2 3 4 5 6

Ry Rec | Distr Perf Neg I')I:SI:,SFS’I:‘::) lzifsz(;:l

Mood Poss

o | ewvlna Perfevim ba Past 1 st Isgm

w | eune Perfeum be Past 1 ou 2sgy
eyna Perfeym na Past 1 gy Iplswic
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eyne Perfeym ne Past 1 oy 1plsuc
Kbl1a Perfviguim Mma Past 1 mut Iplsyc
Kune Perfueum Me Past 1 mu Ipleyc
Kyna Perfysym Past 1 my 2plyap
Kyne Perfysym Past 1 my 2plyep
3pliap
3plrep
Tabnuya 3

Mopaean TYBUHCKOI'O IPpUYACTUA U Haﬁop TYBUHCKHUX
CJIOBOU3MCHHUTCJIBHBIX atl)(l)mccon Nnpu4acTust HaA =2aH

01 2 3 4 5 6 7
Person Case
Rv|Rec|Distr| Perf |Neg| Part {1,2), Simple | Possessive
Poss | declention| declention
o |evina |Perfeoum  |6a |Part 1 can |1sg oim  |Gen neiy  |Gen HbtH
w |eune |Perfeum |b6e |Part 1 een |Isgum |Gennun |Gen HuH
eyna |Perfeym  |na |Part 1 xan |2sgety  |Gen moiy |Gen muiH
eyne |Perfeym |ne |Part 1 xewn |2sguy  |Gen muy |Gen muH
xolia |Perfolebim |ma Iplezsbic
xune |Perfusum |me Iplusuc
2pleiyap
2plunep
Tabauya 4
Mopesib TYBUHCKOTO JeeNPHYACTHSI H HA00P TYBHHCKHX
CJIOBOM3MEHUTEJILHBIX aQ(pHKCOB KeenpuyacTus HA =n
0 1 2 3
Rv Rec Distr Conv
aHc evlna Convl n
w aune Convl win
eyna Convl un
eyne Convl yn
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Kblld Convl yn

Kuiune

Kyna

Kyne

Heobxooumvle noacnenusn k maoauyam

B Tabnmmax mociemoBaTeNbHOCTh CIEIYIONMX 32 KOpHEM (Oc-
HOBOW) aPUKCOB B CIIOBOPOPME MPEICTABICHA IPOHYMEPOBAHHBIM
0003HAYCHHUEM TTO3UIHI TTO0 TOPU30HTAIIH.

Addukchi-iokazarenn rpaMMaTHYeCKUX KaTeropuil MPUBOISATCS
CO BCEMH BO3MOXKHBIMH aJuIoMopdamu.

OHy TO3UIMIO 110 TOPU30HTAIN MOTYT 3aHUMATh adHUKCHI OTHON
WJIM HECKOJIBKUX TpaM. KaTeropuH, Kaxkas u3 KOTophix (kpome R) mo-
JKET OBITh HE BBIpaXKEHA, HAIPUMED: €IIMHCTBEHHOE YUCII0, UMEHUTEIb-
HBIN ITafeX UMEHH.

B rnarone no3unnu ad(hukcoB COBMECTHO-B3aMMHOTO 3ajora (1-as
no3unus Rec) m MHOrokpaTHOro Buna (2-as nosumus Distr) moryT me-
HSTHCSI MECTaMHU.

Ycnoenwie 0603nauenun:

Case — nazgex; Conv — neenpudactue; Distr — MHOTOKpaTHBIN BUT;
Future— 6ynymee Bpemsi; Mood— Haknonenue; Neg — orpuiianue; Num
(P1) — uucno (MH.); Part— npuuacrue; Past — mpomenmiee Bpemsi; Perf —
3aKOH4YeHHBIN BUI; Pers — nuno; Pres— Hacrositiee Bpemsi; Poss — npu-
HaJIeXHOCTh; Possessivedeclention — Habop manmexHbIX addurcos
MIPUTSKATEIBHOTO CKIIOHEHUS (ITOCIIe TIoKa3aTellsi IPUHAJICKHOCTH);
Rn — ocHoBa uMenu; Rv — ocHoBa riarona; Rec—coBMeCTHO-B3aUMHBII
samor; Simpledeclention — Habop mManekHBIX aQPUKCOB MPOCTOTO
CKJIOHEHUS; Tense — Bpems.

Ha ceropnsimiauii ieHb Mpo0HKaeTCsl MOTMOHEHNE IIEKTPOHHOTO
KOpIyca TyBHHCKOTO $3bIKa, HadyaTa paboTa 1Mo ceMaHTHYeCKOH pas-
METKe, a TaKKe HIyT paboThl [0 pa3paboTKe mapcepa U CO3/1aHUIo 10-
HCKOBOI CHCTEMBI.

JIUTEPATYPA

1. Xeptek A.b., Ooprxak b.Y. O mopdosoruyeckoii pa3MeTKe 3JeKTPOHHOTO
KOpITyca TeKCTOB TyBHHCKOTO s13bIKa // Puionornueckue Hayku. Bompocsr Teo-
puu 1 paktiku. Tam6os. 2012 . Ne 7 (18). Y. II. C. 214-218.
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ABOUT LINGUISTIC CORPORA
OF THE BASHKIR LANGUAGE

Zinnur Sirazitdinov, Liliya Buskunbaeva, Anita Ishmukhametova

Institute of History, Literature and Language of Ufa Scientific Center
of the Russian Academy of Science
Ufa, Russia

The article presents the general principles of creating corpus
representing functional styles of the Bashkir language. The current state
and prospects of creating new corpus the Bashkir language are given.

1. BBeaenue

3apoauBiieecsi BO BTOpOH moyioBUHe XX BEKa HampaBlieHHE B
3apy0eKHOM SI3BIKO3HAHWH, CBSI3aHHOE ¢ KOMIBIOTEPHOH 00pabOoTKOM
TEKCTOB OOJIBIINX 00HEMOB, C(HOPMUPOBAIOCH B HOBOE CTPEMHTEIBHO
pasBuBarolieecs 00J1acTh (PUIOTOTHN — KOPITyCHASI IUHTBUCTHKA. O0b-
€KTOM KOPITYCHOW JIMHTBUCTHKH SIBIISIIOTCSI PEUYEBbIE MaTEPHAIIBI, pea-
JIM30BAaHHBIE KaK B BUJIE MUCbMEHHBIX TEKCTOB, TAK U YCTHBIX ((pOHETH-
YEeCKHMX) MAaCCHBOB JIaHHBIX.

Kopmycel OTKpBIBatOT MEPCHEKTUBY JJIS1 HOBBIX HMCCIIEIOBAHUHN Kak
B 00J1aCTH CaMOii IMHI'BUCTHKH, TaK U B CMEKHBIX 00acTsaX. Oco3HaBast
9TO, MPEACTAaBUTEIN BCEX KPYMHBIX S3BIKOB MHUpa pa3zpadoTaiul CBOH
HaIMOHAJbHBIE KOPIYCHl. BeayTcsi akTHBHBIE KOPITYCHBIE pa3paboTKH
U TI0 TIOPKCKHM sI3bIKaM: Kazaxckomy [XKyOanoB 2012, MakakaHOB H
ap. 2014, JKanabekosa 2014], tatapckomy [CyneiimanoB u np. 2014,
Ubparumos u ap. 2014], tyBunckomy [Camuak uap. 2014], xakacckomy
[[etimoBuu 2011], kuprusckomy [CaapikoB u ap. 2013] u mp.

YuuTeiBas akTyalbHOCTh KOPITYCHBIX Pa3pabOTOK, OAlIKMPCKUMU
JIUHTBUCTaMU HadaThl PabOTHI B JAaHHOW 00JIACTH B YETHIpEX Hampas-
JeHUsAX: 1) KopIyc Mpo3andeckux TeKCTOB; 2) KOpIyc MyOuuucTuie-
CKHUX TEKCTOB; 3) KOPITYC MOITHUECKUX TEKCTOB; 4) KopIyc (obKIiIop-
HbIX TeKcTOB [CupasutauHos u ap. 2011, CupasutauHos u ap. 2013,
CupazutausosB u ap. 2014, Opexos 2014].

2. UaTerpupoBaHHasi KOPIyCHas cucTeMa

B pyciie ykazaHHBIX HanpapieHUil, 1a00paTopueil IMHIBUCTUKY
uHpopmannonnsix Texnonoruit UMAJI YHI] PAH pa3paboTana unre-
TPUpPOBaHHAsI CHCTEMa, TIO3BOJIIONIAs CO3/1aBaTh KOPITYCHI, OCYIIECT-
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BIISITH IIMPOKHUM KPYT MMOMCKOBBIX 3a/1a4 U 00CTY>KUBATh KOPITYCHI (pe-
naktopckas padota) [Cupasutannos, [lomsann 2014]

B xone paGoTs! Haa KOPIyCHBIMH IIPOEKTaMu J1abopaTopueil pazpa-
00TaHa MHTErpPUPOBaHHAs CHUCTEMa, MTO3BOJISIONIAs CO3/1aBaTh KOPILY-
Chl, OCYIIECTBIIATh IHUPOKUH KPYT MOUCKOBBIX 337a4 U OOCITy>KUBATh
KOpMychl (aAMHHUCTPUPOBAHKE U COMPOBOXKACHUE 0a3 NaHHBIX). OT-
METHM, YTO CETOJIHS MHOTHE KOPITYChl UCTIBITHIBAIOT TPYIHOCTH H3-32
OTCYTCTBHSI €IMHON MHTEIPUPOBAHHOM CHCTEMBI: OJIOK aJMHHUCTPH-
pOBaHMsI ¥ IOMCKOBAsi CUCTEMA Pa3/ieJIeHbl BO BPEMEHHOM U ITPOCTPaH-
CTBEeHHOM cpe3e. Hama pa3pabotka, ocymecTtsieHHas Ha 6aze CYB/]
OpakJ, IHIeHa BEIIEHA3BAHHBIX HEJOCTATKOB.

HuTerpupoBaHHas cHUCTEMa COCTOUT U3 JIByX OJIOKOB: IOJIb30Ba-
TEIBCKUN U aIMUHHCTPATOPCKUI.

I. Ilonp30BaTenbekuii OJIOK BKIIIOYAET CIEAYIOLIME MPOrpaMMHBIE
cpezacTBa:

1. Cpencta onpezneneHus o0beMa KopIryca, BblIeeHHs 0JIb30Ba-
TEJICKOTO MOJIKOpITyCa.

2. IlouckoBsie cpeactBa. [IporpamMmMbl moucka Mo3BOJISIOT MPOU3-
BOJUTH TMOKUI MOMCK MO MHOTUM JIMHI'BHCTHYECKHUM MapamMeTpam:
cioBoopMme, JeMMe, CEMaHTUKE, TPAaMMAaTHYECKHM KaTerOpHUsIM CJI0-
BOU3MEHEHUSI.

3. IlporpaMMbl KBaHTUTaTHMBHO-CTATHUCTUYECKOI'O aHaIM3a TEK-
CTOB KopIyca. JlaHHBIE CpeICTBa HAXOATCSA Ha CTaIuM pa3pabOTKH.
Benyrtcs paboThl IO CO3JaHUIO MTOJICUCTEMBI BBIAYN CTATUCTHUECKUX
pacrpeieneHuil 1 ux rpaduueckomy NpeICTaBICHHIO 10 JI00MY MO~
KOpITyCy, COCTaBJICHHOMY I0JIb30BaTeeM. Ha ceronnsamnuil 1exs pas-
paboTaHbl (PYHKIMU MOCTPOEHUS YAaCTOTHBIX ClloBapeil ci1oBoGopM U
JICKCEM.

II. biok agMuHUCTpaTopa (¢ mpaBaMu BX0Ja AJIsl COTPYIHUKOB Jia-
Ooparopun). Bkitouaer cienyroniye mporpaMMHEIE CPEICTBA:

1. IIporpammHBIE CpencTBa BBOJAa U aBTOMATHYECKON pa3METKH
TEKCTOB. JlaHHbBIE cpeacTBa MPOU3BOIAT MOP(HOIOTHUECKUE U CeMaH-
TUYECKHE PAa3METKU BBEJIEHHBIX HOBBIX TEKCTOB.

2. CpenctBa penaktupoBanud. [IpenycMoTpeHbl BO3MOXXHOCTH pe-
JAKTHUPOBAHUSI OCHOBHOI'O CIIOBapsl, CIMCKOB CIOBOM3MEHUTEIIBHBIX
KaTeropuii, MoJiesiel CIOBOM3MEHEHUS U IIPAaBKa CaMHUX TEKCTOB.

3. CpeacTBa pyyHOTO CHATHUSI TPAMMATHUECKUX M JIEKCUYECKUX He-
onHo3HayHOCcTel. COTpyAHUKH 1a0OpaTopuu MOTYT NPOCMaTpUBaTh
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TEKCT 0 MPEJIOKEHHUSIM U yCTPAHITh OMOHUMHUYHBIE SIBJICHHSI, KOTO-
pBl€ HE Pa3peIlarTCsl cCaMOl CHCTEMOM.

4. CpenctBa MPUHITHA pENICHUN MO HEOAIIKUPCKUM clioBaMm. B
nporecce MOP(OIOrNYEecKOro aHaiausza caoBopopM TEKCTOB CHCTEMA
CTAJIKUBACTCS C CUTYalMsIMM, KOT/1a HET WAEHTH(HUKALUU HU C OCHO-
BaMu 0a30BOTO CJIOBApsi, HA CO CITUCKOM ap(UKCOB CIOBOM3MEHEHUSI.
JlaHHbIE CIIOBO(OPMBI OTHOCSTCS YCIIOBHO K HEOALIKUPCKOI JIEKCHKE.
YacTp coBohopM JaHHOU TPYMITEI COCTABIISIOT ONEYaTKH, aBTOPCKUE
HEOJIOTH3MBI, JHAJICKTHBIE CIOBAa M BKPAIUICHHS U3 JPYTHX S3BIKOB.
[TporpamMMHBIE CpeCTBA MO3BOISIOT HCIIPABIIATH OTIEYaTKH, JOOABIISATH
HOBBIE OCHOBBI MJTH pa3MedaTh CJI0BOPOPMBI KaK BKparuieHus. SI3bIKu-
HMCTOYHUKU MHOS3BIYHOM JIEKCUKH MOTYT JH00ABISATHCS UIIH yIASITHCS
U3 COOTBETCTBYIOLIETO CIIMCKA.

5. IlporpaMMsel CTaTUCTHYECKOrO ydyeTa MOCELUIaeMOCTH KOpIyca
TEKCTOB.

6. IIporpamma skcrnopra J000ro pa3MeueHHOro TekcTa u3 0asbl
nanHbelx Opaxi B opmare xml 17151 oOMeHa JTaHHBIMU € IPYTHMMU KOp-
MIyCHBIMU TMPOEKTaMHU.

3. Cucrema mopgdoJioruvyeckoii pasMeTk 0alIKMPCKUX
KOPIYCOB

Cucrtema MOP(OIOruIecKOi pa3MeTKH OAIIKUPCKUX KOPITYCOB OPH-
EHTUpPOBaHa Ha MPEJCTaBICHUE BCEX PETYISPHBIX CIIOBOM3MEHUTEIb-
HBIX TpamMMmaTHyeckux ¢popm [byckynbaesa u np 2011, CupazutanHoB
2013]. Mopdomornueckass uHGOpMAIHS OAMKUPCKON CIOBOPOPMEI
B KOPITyCE BKJIIOYAET: a) YaCTEPEUHYI0 XapaKTePUCTUKY; 0) COBOKYII-
HOCTh MOP(OJIOTHYECKUX MPU3HAKOB 10 THUITY arTIFOTHHATUBHBIX ad-
(hMKCOB CIIOBOM3MEHEHHS, KOTOPBIE MOJPA3ICISIOTCS HA UMEHHBIE U
IJIaroJIbHbIE (POPMBI.

HmenHble MOp(oIOrHuecKue MpU3HaKKM BKJIIOYAIOT MTOKa3aTenu 15
Kareropuil. I maronbHele Mopdosiornueckrue Npu3Haky BKJIIOYAIOT T10-
kazarenu 11 xkareropwuii:

B pa3palaTbIiBaeMbIX HAMU KOPITycax OINpeesIeHbI CIeTyIoIue Me-
Tapa3MeTKH:

I) [MacnopTt TekcTa (A1 BceX BUIOB TEKCTOB)

— ABTOp TeKcTa.

— Hazpanne Tekcra.

— O0BeM TekcTa (yKas3bIiBaeTcss 00beM B CIIOBO(OpMaXx).
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— Bpems co3mganusi TekcTa (€ciu aBTOPOM YKa3aHO BpeMs CO3Jia-
HUS, TO yKa3bIBACTCs ATA J]aTa, €CIM HET, TO JaTa M3IaHHs).

Jl1s Xy10’K€CTBEHHBIX TEKCTOB:

Tun Texcra: MOBECTb, MPUTYA, PACCKa3, POMaH, CKa3ka, TPUILIED,
3MoIes, 3cce U JIp.

i myOnuIuCTHUECKUX TEKCTOB:

Tum Texcra: )KypHaJIBbHBIN, Ta3€THBIN.

Temarnka Tekcra:

— TOJIUTUYECKAs ¥ COLMAIIbHAS JKU3HB,

— punmocodus,

— DKOHOMUKA,

— CEJIbCKOE XO35HCTBO,

— HCKYCCTBO, KyJIbTypa, JUTeparTypa,

— HayKa M TEXHUKA,

— oOpa3zoBanue,

— MpUPOJIa U MyTEIIECTBHE,

— YacTHas )KU3Hb,

— CIIOpT,

— penurus,

— TICUXOJIOT S,

— MEIUIINHA,

— KpacoTa | 3JI0pOBbE.

JKaHpBI TEKCTOB:

— UHTEPBEIO, Oecena,

— CTaThsl, OYEPK, PEIIOPTaK, 0003PECHHUE;

— COBETHI,

— MHChMa,

— 0030p nevyaTt (HOBOCTHU U3 APYTUX UCTOUYHUKOB),

— MO3/paBJICHuUS,

— XyJ10’)KECTBEHHBIE JKaHPBI,

— peueH3usL.

J1st GOTMBKIIOPHBIX TEKCTOB:

. Onuueckuii xaHp

I.1. smoc

L.1.1. ucmopuueckuii snoc

1.1.2. mugponocunecxuii snoc

1.1.3. 6wimosoti snoc

1.2. ckazku
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1.2.1. gonwebnvie cxaszru
1.2.2. 6oeamuipcrue cxaszku
1.2.3. 6vimosule crazku
1.2.4. crasku o scusommwvix
1.3. nerenmbt

1.3.1. mugponocunecxue
1.3.2. smuonumuuecxue
[.4. mpenanus

1.4.1. 6vimosvie

1.4.1. ucmopuueckue

II. JIupudeckuit xaHp

II.1. necan

II.1.1. ucmopuuecxue
IL.1.2. aupuneckue

I1.2. Takxmaku

[II. aupo-3nuvecKkuii >kaHp
III.1. OauThI

III.1.1. ucmopuueckue
II1.1.2. 6bimossie

[I1.2. myHaxxaTbt

I11.3. 0OpsA0BEIi GoTabKIOP
IV. Adopucrudeckuii xxaup
n02080pKU

NOCA08UYbL

3a2a0Ku

nosepusi

CKOP0208OPKU

npumemsl

3aKsImse

NpoKIAMbe

anm

4. 3akiaouenue

Ha naHHBIIf MOMEHT aBTOMAaTHYECKH pa3MEUeHBI TEKCTHI IIPO3anye-
CKUX MIPOM3BEACHUI 00IMM 00EMOM TOPSIIKA 25 MHJUTMOHOB CIIOBO-
(GOpM | TEKCTHI MyOIUIIUCTUKNA 00HEMOM B § MUJUTMOHOB CIIOBO(OPM.
IIpoekThl 3THX ABYX KOpITyCOB 3amyiueHsl B cetn MHTepHeT. Hax xop-
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mycoM (OJBKIOPHBIX TEKCTOB pab0Ta TOJNBKO HavaTa: UAET CKaHUPO-
BaHHE TEKCTOB DIIMYECKOTr0 >KaHpa, COCTaBlIeHHE 0a30BOrO CIIOBAPS
(honbkIOpA.
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TOWARDS A FREE/OPEN-SOURCE UNIVERSAL-
DEPENDENCY TREEBANK FOR KAZAKH
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This article describes the first steps towards a free/open-source
dependency treebank for Kazakh based on universal dependency (UD)
annotation standards. The treebank contains 402 sentences and is based
on texts from a range of open-source and public domain sources. This
ensures its free availability and extensibility. Texts in the treebank are
first morphologically analysed and disambiguated and then annotated
manually for dependency structure. In the article we present some
issues in dependency syntax for Kazakh and how these are analysed in
the universal-dependency framework. Preliminary results for statistical
dependency parsing of Kazakh are reported, along with some directions
for future research.

1. Introduction

This article describes work towards the development of'a dependency
treebank for Kazakh, a Turkic language spoken in Central Asia and
Europe. Despite its status as a core Turkic language, little computational-
linguistic research has been published on syntactic parsing for Kazakh.
A valuable resource in the study of syntactic parsing is a treebank—a
corpus of parsed text containing gold-standard syntactic annotation.

Freely available treebanks exist for many languages, such as large
languages like Finnish (Haverinen et al., 2013; Voutilainen, 2011) and
Polish (Wolinski et al., 2011) and smaller languages like Irish (Lynn
et al., 2012). To our knowledge, however, a treebank exists for only
one other Turkic language, Turkish (Oflazer et al., 2003), which is
unfortunately not freely available.

In building our treebank we take advantage of existing work done
on tokenisation, morphological analysis and part-of-speech tagging for
Kazakh. We also take a pragmatic and iterative view of development of
the treebank, in line with recent work on cross-linguistic parsing with
universal dependencies (De Marnefte et al., 2014).
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The remainder of the paper is organised as follows. Section 2 gives
some background linguistic information on Kazakh, and outlines some
special challenges in parsing Kazakh. In Section 3 we describe the
corpus that we annotated and the methodology used in annotating it.
Section 4 gives a sketch of some decisions we have made with respect
to annotation guidelines, referring back to the discussion in Section 2.
For reasons of space, these guidelines are not complete, but present a
subset of guidelines which are of particular interest. A small experiment
in statistical dependency parsing using the corpus is presented in Section
5, and in Sections 6 and 7 we give perspectives for future work and
some concluding remarks.

2. Background

2.1. Kazakh

Kazakh (ka3ax Tini), a Turkic language of Central Asia and Europe,
is spoken by around 13 million people in Kazakhstan, China, Mongolia,
and adjacent areas (Lewis et al., 2015). While works like banakaes et
al. (1954) provide decent syntactic overviews of the language, there
is little to no work on the syntax of Kazakh within modern theoretical
syntactic frameworks. The authors are familiar with such work on
related languages, especially Turkish (e.g., Kornfilt, 1997 and Gdoksel
and Kerslake, 2005); while not directly consulted for this work, these
works have contributed to our understanding of Kazakh syntax.

As an agglutinative language with rich morphology and agreement
phenomena, Kazakh presents some interesting challenges for
computational syntax. These challenges include the syntactic functions
of the various “case” morphemes, problems of “zero derivation”,
non-finite clauses, and copulas and copula constructions. An existing
morphological transducer of Kazakh (Washington et al., 2014)
implements analyses of how these various phenomena occur on the
morphological level. These phenomena will be described in this section,
and how they were dealt with in the annotation of the treebank will be
described in section 4.

In Kazakh, as in most languages with case, there is not a one-to-one
relation between “case” morphemes and syntactic function (not to mention
a wide range of semantic functions). The main syntactic functions of the
traditionally defined cases in Kazakh are summarised in table 1.
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Table 1

Primary syntactic functions of traditionally defined cases in Kazakh

Case Morph Functions Examples

NOM = — subject Hapizep yiioi kepedi. ‘The doctor sees the house.”
attributive Konax yii ‘hotel (lit., guest house)’
indefinite object [opizep yil xepeoi. *‘The doctor sees a house.’
indefinite genitival yil scanyapnaper ‘house animals’

Aacc NI/ definite object Hapizep yiioi kepedi. ‘The doctor sees the house.”

GEN  -/NIy/  definite genitival yiidin xcanyapnapwr  ‘the animals of the house’
embedded subject On Alizyndin otinazanvina kapan myp.  ‘She’s watching Aygiil play.’

roc  -/DA/  adverbial Yiide yiivixkman xcamuip. “S/he’s sleeping in the house.”

ABL  -/DAR/  adverbial Hapizep yiioen wwikmer. “The doctor came out of the house.”
comparator mytieden yaxen ‘bigger than a camel’

par  -/GA/  indirect object Inime ximan 6epoin. ‘I gave my younger brother a book.”
adverbial Toiiza xen xici keninmi. ‘A lot of people came to the feast.”

trans. causative subj.  Bamaza snoi muindammeim. ‘1 made the child listen to the song.’

INS -/Men/  adverbial Onap xywiixnen otnan myp. ‘They’re playing with the dog.’

As seen in the table, the morphologically unmarked nominative
case (e.g., yu ‘the/a house’ NOM) has a wide variety of uses, including
indefinite object and genitival. Definite objects are marked with the
accusative case (e.g., yuoi ‘the house’ ACC), and definite genitivals are
marked with the genitive case (e.g., yuoiy ‘of the house’ GEN). The
Kazakh transducer marks all bare nominals both as (NOM)» and <ATTR»,
but the various functions may be disambiguated syntactically. Genitival
nominals, whether definite or not, must have a corresponding nominal
with possessive morphology that agrees in person and number (e.g.,
yuoin eciei ‘the/a door to the house’; yu mancvipuacet ‘homework’),
and subject nominals must have a corresponding predicate containing
e.g., a verb or a copula that agrees in person and number with the
nominative nominal (e.g., yu xowipinedi ‘the house gets moved’).
When a nominative nominal depends on another nominal that does not
have possessive case, the first one must be considered attributive (e.g.,
yu kuim ‘house clothes’).

The attributive use of nominals is similar to the use of adjectives,
and could even be thought of as a “zero derivation” of nominals into
adjectives. Interestingly, many adjectives can also be used substantively,
1.e., as nominals. Table 2 shows the various functions that nominals,
adjectives, and adverbs may take.
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Table 2
The default (first line of each) and “zero-derived” uses of nominals,
adjectives, and adverbs

Category  Function Example

Nominals  Substantive  Konaxmapwimwis 6aii. ‘Our guests are rich.’
Attributive konax; yii ‘hotel (lit., guest house)’
Adverbial Onvt 6ip pem kopdim. ‘I saw him/her/it one time.’

Adjectives  Attributive  orcaxest yii  “nice house’
Substantive ey scaxcsinaper  ‘the nicest ones’
Adverbial Onwl scarcvt manumsiy, ‘1 know him/her well.’

Adverbs Adverbial On kewe xemmi. ‘Srhe left yesterday.’

Nominals (<n>) default to substantive and adjectives (<apr>) default
to attributive. For the other readings, the transducer provides readings
such as <Ap;><ApvL> and <N><ATTR>.

Kazakh, like most Turkic languages, makes frequent use of non-
finite verb forms by deriving verbal adjectives, verbal nouns, and
verbal adverbs from verbs. Verbal adjective phrases modify nouns, as
in meni kepeen dopicep ‘the doctor that saw me’. Verbal nouns can
function as subjects or complements of verbs or copulas, as in Jopicep
ceHi kopeenin Oineen xcoxnwin. ‘1 didn’t know that the doctor had seen
you.” and /[apicep ceni kopzeni scaxcol borvinmol. ‘It’s good that doctor
saw you.” Verbal adverbs allow a verb phrase to function as a clausal
verbal adjunct, as in Men dapizepoi kepin xyanvin kemmim. ‘Seeing the
doctor, I got happy.” Verbal nouns with certain case morphology and/
or occurring with certain postpositions can also function as a verbal
adjunct much in the same way that verbal adverb clauses do, as in Men
0apizepoi koepzenoe xyanvin xemmim. ‘1 got happy when I saw the
doctor.’, here with a verbal noun in the locative case.

Another category that may be non-overt is the copula. The primary
strategy for copula constructions in Kazakh is the use of a defective
verb e-. In the present tense, the verb itself does not surface, but
agreement morphology surfaces (cliticised to the previous word) in all
but the third person forms (e.g., Men yiioemin. ‘I’'m at home.” versus
On yuoe. ‘S/he’s at home.”). The defective copula verb also surfaces
in the recent past tense (e.g., Men yiide edim. ‘I was at home.’, Iniu
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yude edi. ‘My younger brother was at home.”). Of particular interest
are non-finite forms of the copula. Copula clauses can be attributive, as
in yuii acakcot oapicep ‘the doctor who has a nice house’, or literally
‘his/her house is nice the doctor’. While this construction never has
overt copula marking, copula clauses which are complements of verbs
always have an overt copula form, e.g. /[apicepoin yiii scaxcol exeHin
oineen orcoknwin. ‘1 didn’t know that the doctor’s house was nice.” Here,
exen is a suppletive verbal noun form of the copula and is marked as
accusative.

How each of these issues bears on a dependency analysis will be
discussed in section 4.

2.2. Treebanks

A treebank is a parsed corpus of sentences annotated syntactically
following a particular syntactic theory. Two broad groups can be
distinguished: phrase-structure treebanks which annotate constituency
strucure, and dependency treebanks which annotate dependency
structure. Some treebanks combine both.

Treebanks can be used directly for linguistic and computational
linguistic research by performing search queries—for example, to
extract a valency lexicon for verbs, or to study the frequency of various
syntactic phenomena such as word order or nominal case usage and
syntactic function.

They can also be used to train statistical parsers which can be used to
annotate previously unseen texts. These parsers can be used in end-user
applications such as machine translation and computer-aided language
learning. According to Nivre (2008), a parser trained on a treebank of
only 1,500 sentences can provide reasonable parsing accuracy.

3. Methodology
3.1. Corpus

To create the corpus, we selected a range of texts from free and public-
domain sources. These texts encompassed texts from a variety of genres,
such as encyclopaedic articles, folk tales, legal texts, and phrases from a
phrasebook. The corpus is not entirely balanced and leans more towards
encyclopaedic text. Table 3 provides a breakdown of the sources.
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Table 3

Composition of the corpus. The corpus covers a range of genres and text
types from free & public-domain sources

Document Description Sentences Tokens Avg. length
UN Declaration on Human Rights Legal text on human rights 26 417 16.0
Phrasebook Phrases from Wikitravel 38 204 5.4
HKueipma Becinmi Cos Philosophical text 33 467 14.2
KosxaHaCKIPIEIH ToiFa Gapysl Folk tale from Wikisource 9 139 15.4
Ep Tecrix Folk tale from Wikisource 25 209 8.4
Asamar kaiina? Story for language learners 49 433 8.8
Dyt6onzgan anem gemmmonats 2014 Wikipedia article (2014 World Cup) 12 191 15.9
Hpan Wikipedia article (Iran) 121 1714 14.2
Pamman Wikipedia article (Radian) 2 17 8.5
[IrMKeRT Wikipedia article (Shymkent) 13 160 123
Wikipedia misc. Random sentences from Wikipedia 74 565 7.6

4516

11.2

Table 4 briefly details the various tags (i.e., syntactic functions)
associated with the traditionally defined morphological cases of Kazakh
as found in the corpus. Some mappings may be surprising, but will not
be discussed in detail in this paper. It should also be noted that there are
several known uses which are currently unattested (partitive use of ABL as
pogJ, embedded NsuBJ marked as Acc) or rare (DAT as 10BJ) in the corpus.

Table 4

The functions associated with each case in Kazakh as currently found

in the corpus

IOB] CMPND NMOD NMOD:POSS DOBJ ROOT NSUB] VOC
NOM = — 1 199 157 72 26 279 1
ACC — — — — 102 — —_ —
GEN — — 120 120 — — 12 —
DAT 1 — 113 — 13 — —_ —
LOC — — 113 — — 6 —  —
ABL — — 64 — — — —  —
INS — — 33 — — — —_— —
3.2. Preprocessing

Preprocessing the corpus consists of running the text through the
Kazakh morphological analyser (Washington et al., 2014), which also
performs tokenisation of multiword units based the longest match left-
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to-right. Tokeni-sation for Kazakh is a non-trivial task, and so we do not
simply take space as a delimiter. The morphological analyser returns all
the possible morphological analyses for each word based on a lexicon of
around 20,000 lexemes. After tokenisation and morphological analysis,
the text is processed with a constraint-grammar based disambiguator for
Kazakh consisting of 113 rules which remove inappropriate analyses in
context. This reduces the average number of analyses per word from
around 3.4 to around 1.7.

3.2.1. Tokens and words

Tokenisation of the corpus is performed by our morphological
analyser. This analyser performs tokenisation on the basis of a left-to-
right longest match algorithm described in Garrido-Alenda et al. (2002).
Simple tokens such as moaxynap ‘riots’ are maintained as a single token,
and their lemma and morphological analysis is returned. Multiword
units such as aya paiivt ‘weather’ and ama-anacwinwiy ‘of their parents’
are combined into a single token. Abbreviations and numerals which
bear case, such as AKIlI-nen ‘with the USA’ and 90%-sina ‘to 90%’ are
analysed as a single token, as are light verb constructions such as natioa
bon ‘to appear’ and tense forms written with space like oxsizan orcox,
the third-person negative past of oxsi- ‘to study/read’.

In some cases a single token is split into two tokens, as with the
aorist copula suffixes, e.g., yudemin ‘I am in the house’ is tokenised as
yu.LOC + e.cop.aor.sgl. Furthermore, two input tokens may result in
three output tokens, e.g., 6ap ma? ‘is there?’ is tokenised as 6ap. ADJ +
e.cop.aor.sg3 + ma.QST.

4. Annotation guidelines
4.1. Copula

The copula (both e- and 60:1-) is a challenging problem for dependency
analysis of Kazakh. The universal dependency guidelines state that the
copula should be the dependent of the lexical predicate. However, in
many cases the copula in Kazakh is found in embedded clauses, which
morphologically acts much more like the head of the embedded clause.

We have uniformly annotated the copula as a leaf node with the
predicate, or adverbial as the head of the structure. For certain structures
this is convenient, such as the bare copula in phrases like la or Ib, but
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for phrases where the copula is part of an embedded clause this is not
necessarily the most effective choice. In Ic, the copula holds all the
morphological information, including agreement with the subject and
accusative marking for the embedded clause.

ROOT ROOT ceomp ROOT

NSUB] coP NSUBJ] cor NSUBJ Ccop |'
|~ [~ NN
Ajiryn crymeAT  _ Aijiryn  crymenT OornFaH Afiryn OHBIH Kaiila eKeHiH GinmMedmi.
NP N AOR NP N PAST NP GEN  ADV coP NEG.AOR
Aygiil  student  is Aygiil  student was Aygiil  his  where being  knows not
(a) Non-surfaced copula. (b) Copula in past tense. (¢) Copula in an embedded clause.

Fig. 1. Dependency trees of copula constructions.
4.2. Coordination

One difference in our annotation scheme compared to the standard
universal dependency analysis is with coordination. While the universal
dependency scheme takes the first conjunct as the head, we take the
last. This decision was made based on the fact that Kazakh is a head-
final language and morphological marking is only obligatory on the last
conjunct in a series. Furthermore, experiments in representing coordination
in other predominantly head-final languages have found that the final-
conjunct head analysis results in better parser accuracy (Bengoetxea and
Gojenola, 2009). Figure 2 shows an example of our coordination strategy.

4.3. Complex nominals

There are different ways in which two nominals may occur together
to act as a single nominal. Compounds are formed by an attributive
nominal (morphologically indistinguishable from the bare / nominative
form, but tagged with <aTTR>) preceding another nominal, as shown in
3a. An indefinite genitive construction is formed by an indefinite genitive

CONJ

NMOD
EONT ROOT
[ CASE T l

Onap Owmnanmus, IIeemma xone OcToHHAHAaH Keitin Peceiire Oapnpl
PRN NOM NOM cC ABL POST DAT PAST
They  Finland,  Sweden and Estonia after  Russia visited.

Fig. 2. Coordination: All conjucts are attached to the final conjunct, which is
the head of the coordinated phrase
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nominal (morphologically indistinguishable from the bare / nominative
form, and tagged with <xom>) preceding a nominal that has third-
person possessive morphology, as shown in 3b. A definite genitive
construction is formed by a genitive-marked nominal (tagged <GEn>)
precding a nominal that has third-person possessive morphology, as
shown in 3c.

COMPOUND NMOD:POSS NMOD:POSS
Kepri enmep SMEM  HEMITHOHATH!  PhapHEIH, — SKOHOMHACH
N.ATTR  N.PL.NOM N.NOM  N.PX3SG.NOM N.GEN N.PX38G.NOM
neighbour  countries world  championship Iran’s economy
(a) Compounding:an (b) Indefinite genitive: (¢) Definite genitive: A
attributive nominal An indefinite genitive  definite genitive depending
depending on a nominal  depending on a nominal. on a nominal

Fig. 3. Dependency trees of complex nominal relations

As seen in the graphs, the compound relationship of an attributive
nominal depending on another nominal is labelled compounD, and
genitive relations are considered NMoD:POss, regardless of whether there
is a definite or indefinite genitive construction.

4.4. Non-finite clauses

As discussed in section 2.1, Kazakh makes extensive use of non-
finite clauses, including verbal adjective clauses, verbal noun clauses,
and verbal adverb clauses.

Verbal adjective clauses modify a head nominal, effectively allowing
a whole verb phrase to act as an adjective. The dependency relation
between them is acL, per UD documentation. An example is provided
in figure 4.

NMOD

ACL

ROOT
AMO] l cop

Bpaswmus o3 JKepiHae YEMIIMOHATTHI €Ki peT  OTKi3reH  OeciHmi el 601 BL.
NP.NOM DET NOM.PX3SP.LOC N.ACC NUM N V.TV.GPR NUM.ORD N.NOM V.IV.IFI
Brazil own  initsland  championship two times having held  fifth  country became

Fig. 4. Verbal adjectives: verbal adjectives are the head of everything in their
own clause and are an actL dependency of the noun they modify
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Verbal adverb clauses in Kazakh act as a clausal verbal adjunct,
essentially allowing a whole verb phrase to act as an adverb. The dependency
relation between the verbal adverb and the head verb is apvct, per UD
documentation. An example is provided in figure 5.

ADVCL

ROOT
AMOD NMOD l

1960 xwmman  Gacranm  Bateic  ynriciHme IaMH GacTamer.
NUM  N.ABL V.IV.GNA N.NOM N.PX3SP.LOC V.IV.PRC  VAUX.IFI
1960 from year starting the West on its model developing started

Fig. 5. Verbal adverbs: verbal adverbs are the head of everything in their own
clause and are an apvcL dependency of the verb they are subordinate to

Verbal nouns allow a whole verb phrase to be used as a nominal, and
the resulting verbal noun phrase may be used as a subject or object of a
verb. When used as the subject of a verb, verbal noun phrases receive the
UD label nsuBi. When used as the object of a verb, verbal noun phrases
receive the UD label ccomp, unless the subject of the subordinate clause
is obligatorily identical to the subject of the main clause, in which case
it receives xcomp. An example of a verbal noun phrase used as a ccomp
dependency of the main verb is given in figure 6.

CONJ KNR CCOMP Rolm

On TepeseneH Azamar meH AWTYNOIH oifHaFaHBIHA Kapan TYP.-
PRN N.ABL NP.NOM €C NP.GEN V.IV.GERPX3SP.DAT V.TV.PRC VAUX.PRES
she from the window Azamat and Aygiil’s playing watching is

Fig. 6. Verbal nouns: verbal nouns are the head of everything in their own
clause and can be a ccomp dependency of the verb they are the complement of.
Note here that the subject noun phrase of the subordinate clause is in genitive
case

As mentioned earlier, verbal nouns combined with certain case
morphology and/or postpositions can function as an adverbial adjunct to a
main clause, similar to verbal adverb clauses. In such instances, they receive
the UD label apvcL, and example of which is given in figure 7.
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ADVCL

A¥ryn caHan GiTkeHHEeH  Ke#iH aifHamaceHa KapaJel.
N.NOM V.IV.PRC VAUX.GER.ABL POST N.PX3SP.DAT V.TV.IFI
Avgiil counting having finished afier io her surroundings looked

Fig. 7. Verbal nouns with case/postpositions: verbal nouns with certain case
morphology and/or postpositions are the head of everything in their own clause
and can be an ApvcL dependency of the verb they are the complement of

5. Evaluation

In order to test the utility of the treebank in a real-world setting, we
trained and evaluated a number of models using the popular MaltParser
tool (Nivre et al., 2007). MaltParser is a toolkit for data-driven
dependency parsing; it can learn a parsing model from treebank data
and apply this model to parse unseen sentences. The parser has a large
number of options and parameters that need to be optimised. To select
the best parser configuration we relied on MaltOptimiser (Ballesteros
and Nivre, 2015). The optimiser was run separately for each of the model
configurations, and the best combination of parameters was selected.

As the treebank takes advantage of the new tokenisation standards in
the CoNLL-U format, and MaltParser only supports CONLL-X, certain
transformations were needed to perform the experiments. The corpus
was flattened with conjoined tokens receiving a dummy surface form.
The converted corpus is available alongside the original.

Table 5
Preliminary parsing results from MaltParser using different models. The numbers
in brackets denote the upper and lower bounds found during cross-validation

Features Algorithm LAS [range] UAS [range]
surface nivreeager 42.8 [38.9,45.9] 58.4[52.4,62.9]
surfacetlemma nivreeager 42.8 [38.9,45.9] 58.4[52.4,62.9]
surface+tlemma+POS nivreeager 64.9 [66.4, 67.1] 77.0[76.8, 80.0]

surfacetlemma+POS+MSD  nivreeager 76.8 [70.9, 80.0] 81.4[75.7,85.2]

Uhttp://svn.code.sf.net/p/apertium/svn/languages/apertium-kaz/texts/puupankki/
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To perform 10-fold cross-validation we randomised the order of sentences
in the corpus and split it into 10 equally-sized parts. In each iteration we
held out one part for testing and used the rest for training. We calculated the
labelled-attachment score (LAS) and unlabelled-attachment score (UAS)
for each of the models.

The results we obtain, shown in table 5, are similar to those obtained
with similar sized treebanks, for example the Irish treebank of Lynn et al.
(2012), for which an LAS of 63.3 and a UAS of 73.3 were reported with the
best model. Adding structural features to the model substantially improves
the performance of the parser.

6. Future work

Future work will focus on improving the annotation guidelines
and the consistency of annotation in the corpus. We will also study the
possibility of deepening the annotation with Turkic-specific relations.
When we have stable annotation guidelines we intend to extend the
corpus with more texts. We would also like to work on cross-lingual
dependency parsing, that is, applying a model learnt on the Kazakh
treebank to other Turkic languages such as Tatar, Kumyk, and Tuvan.
We have morphological analysers for these languages which have
compatible tagsets for morphological features and as such it should
be possible to learn a delexicalised model based on these features. As
Turkic syntax is broadly homogenous, this presents a promising avenue
for future work.

7. Concluding remarks

We have presented the first steps towards a free/open-source
dependency treebank for Kazakh with annotation based on the
universal dependencies. The treebank is small, but provides a base
for bootstrapping further. Performance of a state-of-the-art statistical
parser trained on the treebank is comparable to other treebanks of
similar size.
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SECTION 4 UNITURK SEMINAR

MORPHOLOGICAL DISAMBIGUATION IN CORPUS
OF TATAR LANGUAGE

Ramil Gataullin, Rinat Gilmullin

Institute of Applied Semiotics of the Tatarstan Academy of Sciences,
Kazan, Russia
Kazan Federal university, Kazan, Russia

This paper provides an overview of methods for morphological
disambiguation and analysis of their applicability to the Tatar language.
Since morphological disambiguation is part of word sense disambiguation,
it becomes one of important phases of natural language processing.
Research on this problem has been conducted since 1960s, so there are
several approaches to disambiguation. In the beginning, contextual rules
methods were used, whereas later statistical methods were employedfor
this task. Most of these approaches are language independent, and for
some languages (e.g. English)the accuracy reaches 97%. According to our
research, contextual rules methods are applicable to the Tatar language as
well, but thorough linguistic analysis of each morphological ambiguity
type(of more than 7000) is necessary. Additionally, these are not all
possible types of morphological ambiguity, only the most common ones.
Due to the agglutinative nature of the Tatar language, the amount of them
is theoretically infinite.

Statistical methods are divided into two groups: with supervised
learning and with unsupervised learning. Models with supervised
learning use a fully annotated and disambiguated part of a language
corpus. By this time, researchers of the Research Institute of Applied
Semiotics have prepared such part of the corpus using their own
crowdsourcing web application. The second group, which employs
supervised learning, requires only an annotated corpus part without
disambiguated cases. Their further applicability to the Tatar language
requires investigation.
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1. BBenenue

Mopdonoruyeckuii aHaau3 TEKCTa ABISIETCS OAHUM M3 OCHOBHBIX
ATAIOB MPEABAPUTEIBHON 00pabOTKH MpH PEeIICHUH OOIBITHHCTBA 3a-
Jlad aBTOMAaTHYCCKOW 00pabOTKH TEKCTOB. Ecin 3a1aua CHATHUS JICKCH-
YeCKOW MHOTO3HauHOCTH (aHTH, word sense disambiguation) npe/cras-
nsieT co0O0i yCTaHOBIICHHE 3HAUYEHUH CIIOB MM COCTaBHBIX TEPMHHOB
B COOTBETCTBHH C KOHTEKCTOM, TO 3aJada CHATHUS MOP(}OIOTHIecKoit
(rpaMMaTHUYeCKON) MHOTO3HAYHOCTH CTABUT LIEJIbIO ONpEAEICHUE Ya-
ctu peun cnoB (anrdi, part of speech tagging) [Typaaxos 2010]. Co-
BPEMEHHBIE CHCTEMBI CIIOCOOHBI PEIaTh ATy 3a4ady, MOKa3bIBas IS
HEKOTOPBIX A3BIKOB TOUHOCTH Oosee 97%. Ho B HEKOTOpBIX ciyyasix,
CJIO’KHOCTH 33Jlauyl PelIeHnss MOp(HOJOrHueCKO MHOTO3HAYHOCTH CO-
MOCTaBUMa CO CJIO)KHOCTBIO 3a/1a4M PEIICHUs JIKCHYECKOH MHOTro-
3HaYHOCTH.

Kak nokasbIBaeT aHaJIN3 CyIIECTBYIOIUX METOI0B, IpobIeMa CHsl-
TSI MOP(OJIOTUYECKO MHOTO3HAYHOCTH PelIaach NCCIIEA0BATEISIMH
pasHbIMu criocoOamu. [lepBbie anropuTMBl OBUTM OCHOBaHBI Ha Mpa-
Bwiax. [lo3zke mins pemieHus 3aayd pa3pelieHus MHOTO3HAYHOCTH
Hayald NMPHUMEHATHCS CTaTUCTUYECKHE anropuTMbl. OIMH M3 TaKHUX
METOZI0B, OCHOBAHHBI Ha MoJenn MapKoBa, yKe CUUTAeTCs KIacCu-
yeckuM [bobuder 2007]. MHOTHE METOJIBI HE 3aBUCAT OT si3biKa. OII-
HaKO Y KaKJ0T0 A3bIKa €CTh CBOM 0COOEHHOCTH, KOTOPBIE 0053aTEIbHO
JIOJDKHBI YYUTHIBATHCS TIPU aHAJIM3E.

[TprHAANEKHOCTh K arTIFOTUHATUBHOMY THUILY ONpEAEISEeT 0CO-
OCHHOCTH MOP(OJIOTHYECKOTO CTPOCHHUS CIIOBA B TaTapCKOM SI3BIKE:
cJ10BO(hOpMBI POPMUPYIOTCS ITyTEM NIPUCOETUHEHUS K OCHOBE CIIOBOO-
Opa30BaTeNbHBIX U CIIOBOM3MEHUTENHHBIX apPHUKCOB, KaXkK10€ 13 KOTO-
PBIX BBIpaKaeT OTIEILHOE rpaMMaTHYecKoe 3HaueHue. [IpuHuMas Bo
BHUMaHHE 3T 0COOEHHOCTH, JJIsl TATAPCKOTO sI3bIKa ObLI pa3paboTaH
MOp(OJOTHUYECKUI aHaIn3aTop Ha 0a3e IByXypOBHEBOM MOJIEIH MOp-
¢donoruu Tarapckoro sA3eika [['memymmna 2009].

Mopdonoruyeckre xapakTepUCTUKA OTHOCUTENIBHO JIETKO paciio-
3HAIOTCS MPH AaBTOMATUYECKOM aHayin3e aQ(pUKCaTBbHOTO COCTaBa CIIo-
BO(OpMEI. 3a7aua K€ BBISBICHUS U aBTOMATUYECKON pa3sMETKH (JIeK-
CHKO-TPAaMMAaTHYECKUX Pa3psI0oB) pa3IHUUHBIX YaCTEH pedr HE MOXKET
OBITh pellleHa ¢ y4eToM JIniib Mopdonornueckux gaHubix [Cyneiima-
HOB 2011].
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CornacHo aHalnu3y CO3/1aBa€MOI0 IEKTPOHHOI'O KOpIlyca Tarap-
CKOTO $I3bIKa, B OCHOBHOM K ITpO0JIeMe pa3peleHus MOp(hoIornieckoit
MHOT'03HaYHOCTH B TaTapCKOM SI3bIKE OTHOCUTCS Ipobiiema pasperie-
HUS (YHKUMOHAIbHOM OMOHUMHUM. DPYHKLIMOHANIbHAas OMOHHMHS —
OMOHUMUS, KOTJa CJI0BA COBIAAAI0T B HAIIMCAHUM JIMILb B ONpEACIICH-
HBIX (OpMax, SBISSACH MPU 3TOM Pa3HBIMU YaCTSIMH peuu [ XaKUMOB U
ap. 2015].

Bospamasics k MeTogaM, U IpUHUMAasi BO BHUMAaHUE JIJAHHBIE CTa-
TUCTHUYECKHUX MCCIEIOBAaHUM KOPITyca, MOXKHO MPEANOIOKHUTD IpUMe-
HUMOCTb ISl MOJIETH MOP(OIOTHH U TaTapCKOTO S3bIKa KaK KOHTEKCT-
HBIX, TAK U CTATUCTHYECKUX METO/IOB.

MeTo1 KOHTEKCTHBIX IIPAaBHJI PACCMATPUBAJICSI aBTOPOM B IUTIIIOM-
HOW paboTe, UTOrOM KOTOPOH sBIsIach pa3pabOTKa MPOrpaMMHOIO
WHCTpYMEHTapus AJis pa3pemeHusi MoppoIorniecKod MHOTO3HAYHO-
ctu [lataynnun u ap. 2014]. JlaHHBI MeTOJT OKa3alcs BIojHE pabo-
TOCIOCOOHBIM. BMecTe ¢ TeM HEOOXOMMO OCYILECTBUTD JAJIbHEHITYT0
TIIATEIbHYO IMHIBUCTHYECKYO IKCIIEPTU3Y KaXKA0I0 TUIIa OMOHUMUU
IIpY 3aII0JJHEHUH KOHTEKCTHBIX NPaBUIIL.

UYro kacaercsi CTaTUCTUKO-BEPOSITHOCTHOTO METO/Ia, TO JTaHHbBIE Me-
TOJIBI IENSATCSA Ha MOJIENH, OOyUaroIMecs ¢ yUuTenem, u 0e3 yaurens.
Jnst mepBBIX MOJIeNel Ui paBIIILHOM paboThl HEOOXOIMM pa3MedeH-
HBI KOPIYC CO CHATOM MHOTO3HAYHOCTBHIO. JTa 3aJada B HACTOSIIEE
BpEMsI PEIIAeTCsl CIEUUAIMCTAMA MHCTUTYTA MPHUKIAIHON CEMHOTHKH
Axanemun Hayk PT, pazpaboran BeO-uHTEpQEIiC I pydHOI pa3METKH
KOpITyCa W OCYIIECTBIISIETCSl ATAll PYYHOTO CHSTHS MOP(HOIOTHIECKOM
MHOTO3HaYHOCTH B BBIICJICHHOW YacTH Kopmyca. J[jist BTOpbIX, T.e. IS
MoJenei ¢ 00yueHreM 0e3 yuuTelis, HyKHbI TOJIbKO KOPITyCHBIE TaHHBIE,
0e3 pa3pelleHHbIX CIy4yaeB MHOI'O3HauHbIX pa30opoB. [IpumeHnmMocTsb
JAHHBIX MOJEJNEH U1 TaTapCKOro sI3bIKa 10 KOHIIA €11l HE N3y4YeHa.

2. MeToa KOHTEKCTHbBIX nmpaBuJI

TeopeTnueckue UccleA0BaHUs 110 MPOOIEMe pa3peiicHUs] OMOHHU-
MHH B TEKCTaX UMEIOT MHOTOJIETHIO uctopuro. Eme B korme 1950-x
roJioB B padorax [Harper 1956] ocHOBHBIM CITOCOOOM CHSITHSI OMOHU-
MUH TIPU3HABAIOCH U3yUCHHUE U OMMCAHUE TeX KOHTCKCTHBIX YCIOBHUH,
B KOTOPBIX pean3yeTcs TO WM HHOE 3HAYCHUE CIIOBA.

AKTyalTbHBIM JUTSI UCCIICIOBATEIICH SBIISUICS BOIIPOC O MUHUMAITh-
HOM pa3pemiariieM KOHTeKCcTe. B 3Toil CBs3M 3aCyKHBAIOT YITOMHHA-
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HUS pe3ynbTaThl, nonydernsie [Caplan 1955] mo uccnenoBanuio Mu-
HUMAaJBHOTO paspelnaroniero koutekcra. Oomue BoiBoabl A. Caplan
CBOJATCS K TOMY, 4TO HauOojee MPaKTUYHBIM SIBISETCS KOHTEKCT,
COCTOSIIIMHA W3 OJHOTO CJIOBA CJE€Ba M OJHOIO CJOBa CIpaBa OT aHa-
JIM3UPYyEeMOl MHOTO3HAUYHOM JiekceMbl. Eciu jke 0JJHO U3 CIIOB OKpY-
KEHHUs — «particle», To cleayeT «yCHINTB» KOHTEKCT J0 IBYX CJIOB C
obenx cropos [Caplan 1955].

HccnenoBanust Takoro moaxoAa AJsl PYCCKOIO sI3bIKa IOKa3alu,
YTO €ro NPUMEHUMOCTh B peajbHBIX KOHTEKCTaX BPsJ JIM BO3MOKHA.
PeanbHast curyamus ¢ pasperieHneM JeKCHYeCKOH OMOHUMHUH B pycC-
CKOM SI3bIKE€ 3HAYUTEIBHO CJIOXKHEe M HE MOXKET OBITh pa3pellieHa Ha
OCHOBE YMPOIIEHHBIX cxeM. JlJis pemeHust 3Toi mpoOsieMbl IJsl pyc-
CKOTO s3bIKa ObUIA MPEJJIOKEHA YCIOXHEHHAs CTPYKTypa MpaBuil, a
TakKe MPEANOoIaracTcsi B KaueCTBe KOHTEKCTa HCIIOIb30BaTh BCE Mpei-
noxxenue [3unpkuHa u n1p. 2005].

TpaauLMOHHO B LIEHTPE BHUMAaHMs HCClIe0BaTeNeii OMOHUMHUU B
TaTapCKOM SI3bIKe OBUIM JIEKCHYeCKHe OMOHUMBL. OmnpenienenHas cTpo-
TOCTh arrJlOTUHATUBHON CUHTAaKCHUYECKOW CTPYKTYpPBI TIO3BOJISET pac-
CUMTHIBAaTh Ha OOHApPY’KEHUE YETKMX KOHTEKCTHBIX orpanndenuit. Onu-
HAKO MOJXO0J, OCHOBAaHHBIM Ha MpaBMIIax, KaK MOKAa3aJId TaKXe HallH
WCCIICIOBaHMS, SIBIISICTCS YPE3BBIYAMHO TPYIOEMKHM, TpeOyeT Mpo-
BEJICHUS TIIATEJIbHON JIMHIBUCTUYECKOW SKCIEPTHU3bI KAKAOTO THIA
OMOHUMHUH. AOCOJIOTHO TOYHOE pa3pelieHHe OMOHMMHH HAa OCHOBE
METO0/1a KOHTEKCTHBIX MPaBUJI TaKXKe HE MPEICTaBIsIeTCS BO3MOKHBIM
o MHOTMM ipuunHam. [["ataymmun u ap. 2014]

Jnst kaxkgoro Tuna (GyHKIIMOHATBLHOW OMOHUMHH pa3pabaThiBa-
ercsd 0000IIeHHOE MPAaBUIO Pa3pellieHHs OMOHUMHMM JAaHHOTO THUIIA.
O060011eHHOe MPAaBUIO HPEACTaBIsIeT COOO0M YHMOPSI0UYEHHYIO COBO-
KyIHOCTb ITPAaBUJI, 3aIIMCAHHBIX HA CHEIMATbHOM (POpMaNTbHOM SI3bIKE.
Kaxxnoe npaBuiio BHyTpH COBOKYNTHOCTH (PUKCHPYET HEKOTOPBIN pas-
pematomuii KoHTeKCcT. CTPYKTypa 3a/1aeT MOpsAA0K MPUMEHEHHs pa-
BIJI, KOTOPBIA Oa3upyeTcsi Ha OLIEHKE YaCTOTHOCTH KOHTEKCTOB.

Paccmorpum  pasperieHre (yHKITMOHATHHOW OMOHUMHH THIIA
(V+Refl)/(N+3PossSg+ Acc), tne (V+Refl) — rimaron ¢ apduxcom
BO3BpaTHO-CTpaaarensHoro 3amora, (N+3PossSg+ Acc) — cymecTBu-
TenbHOE ¢ ad(hUKcaMy IPUHAUICHKHOCTH 3 JIUIA €TUHCTBEHHOTO YHC-
J1a, Ha IpUMepe OMOGOPMBI: aCHUIBIH.

BapuanTs! appukcanbHON CTpyKTypbl OMO(QOPMBI:
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ac(V)+bln(Refl) + blu(Refl) «xnoBucbayThH» (B peanoxkenuit «My-
€HTa aCBIJIBIH)

aceu1(N)+CbI(3PossSg) +HbI(Acc) «cyTh ("ero, koro-i.)» («['o-
MEpHEH aChUIbIH aHJIarbi3»)

[ToTeHnaapHBIC MOJICIH, TJIABHBIE KOMIIOHEHTHI M CEMaHTHKA CJI0-
BOCOYETAHUI:

B KaueCTBE 3aBUCUMOT0 KOMITOHEHTA HE BCTpEYacTCS;

N+Acc—V (rnaBHbIif KOMIIOHEHT — IJ1arojl, CEMaHTHKa MPsIMOTO
00BeKTa).

Jannsrnii Tun adpuKcanbHOM OMOHUMHH Pa3peIaeTcs CIe Iy OIIM
MIPaBUIIOM:

€CITU B ITPAaBOM KOHTEKCTE HaXOJIUTCS TJIaroJi, BO3MOXKHA TIOTCHIIU-
ajbHas MOJIEIb cioBocodeTanuss N+ Acc—V (2).

COOTBETCTBEHHO, €CITM peaTU3yeTcsl JaHHasi MOJIC)b CIIOBOCOYCTA-
HUS, OMOHUMUSI pa3peniaercs o 2-My BapuaHTy MOPQEMHON CTPYKTY-
poL, T.e. N+3PossSg+ Acc: acbu1(N)+CbhI(3PossSg) +ubI(Acc).

B dopmanuzoBanHOM BuUe mpaBmiio OyjaeT BHITISIIETh Tak [["ara-
yiuvH u ap. 2014]:

if (X3naccV*) then X = N+ 3PossSg + Acc
ElseX =V + Refl

3. CTaTHCTHKO-BEPOSITHOCTHbIE METO/IbI

B Tex xe 1950-1960x romax, Bcaea 3a KOHTEKCTHBIMH METOIaMHU
CTaJIU NOSABJIATHCS CTATUCTUKO-BEPOSTHOCTHBIE MeTO1bl. Ho 13-3a Toro,
9TO I PabOTHI UM TPEOYIOTCS 0OJbINe HH(POPMAIIMOHHBIE PECYPCHI,
TaKhe KaK pa3MEUYeHHBIE KOPITYChl TEKCTOB, JETANbHBIE CIOBAPH, TO
SKCIIEPUMEHTHI | JajbHEHIIIee MPUMEHEHHEe ObIJI0 OCTABICHO 0 JTyd-
mux BpeMeH. [Ipu nosiBiennn 6osee Wi MeHee perpe3eHTadeIbHbIX
JNIEKTPOHHBIX KOPITYCOB, SKCIIEPUMEHTHI € 3THMH METOJAaMH TOKa3a-
JIM JI0CTaTOYHO XOPOILUE pe3ysbTaThl. J[is aHrauiickoro s3bika, Kak
JUIs si3bIKa ¢ OeHOM Mopdosoruel, 3aaua CHATUS MOP(OIOrnIecKoit
OMOHHMMUH CBOJUTCS, KaK MPaBUIIO, K MPpobiIeMe pa3perieHss MHOTO-
3HAYHOCTHU Ha YPOBHE "acTel peun (Tak HazbiBaeMoro POS-Terrunra).
Takue anropuT™Mbl pabOTaIOT JOCTATOYHO XOPOIIO U OOBIYHO JIEMOH-
CTpUpYIOT He MeHee 96% Tounoctu [Typnakos 2010].

CraTHCcTHYeCKHE METOIBI IS pa3pemeHuss MOp(OIOTHIECKON OMO-
HUMUH IPUMEHUTENBHO K PYCCKOMY SI3BIKY CTaJId UCIOIb30BaTh CPaB-
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HUTEJNBHO HenaBHO. [Ipu aganTanuyu HEKOTOPBIX METOAOB IS PYCCKO-
IO s13bIKa, HY’KHO YUECTh HEKOTOPhIE OCOOCHHOCTH sI3bIKa. Bo-TiepBhIX,
Mopdosorudeckas OMOHUMHUS B PYCCKOM SI3bIKE, HE CBOAUTCSI K OMO-
HUMMHU YacTEPEUHOM, a 0XBaThIBAaeT OOJIBIIOE KOJMUECTBO PA3TUUHBIX
rpaMMaTHYECKUX NMPHU3HAKOB. Bo-BTOPBIX, XOpoias paboTa CTaTUCTH-
YEeCKHUX MOJIeNIel Ha MaTepuale aHTJTMICKUX TEKCTOB OOBSICHSACTCS TEM,
YTO B aHTJIMICKOM S3bIKe (PMKCHPOBAHHBIN MOPSAIOK cIoB. B pycckom
SI3BIKE, HATIPOTHUB, TIOPSIOK CIIOB CBOOOIHBIH, TaK UTO MPEAIIOIAraeTcs,
YTO KOJIMYECTBO BO3MOXHBIX KOHTEKCTOB M3-3a 3TOT'0 YBEJINYUBACTCA U
3P PEKTHBHOCTH 00YYEHUS MPOCTON MOJIENTN, OCHOBAHHOW Ha JIOKAJTb-
HBIX 3aBUCUMOCTSIX, CHMKaeTcs. [loaTomy, Hapsity ¢ MapKOBCKUMH MO-
JEJISIMU, TSI CHATUSL MOP(OJIOTHUECKON OMOHUMHUHU B PYCCKOM SI3BIKE
HCIIONIB3YIOTCS 00Jiee CIOXKHBIE CTATUCTHYECKHE MOJIeN (Cp., Hampu-
Mep, [leTpodeHKOB) HiI THOPUIHBIE CUCTEMBI, B KOTOPBIX CTATUCTHKA
norosHsieTcs: Habopom mpasui [Jlakomkun u ap. 2013].

Kak ormeuanock panee, BBULy TOTO, YTO KOPILYC TaTapCKOIO sI3bIKa
TOJILKO pa3palaTbIBaeTcs, HKCHEPUMEHTAIbHAs MPOBEpKa NMPHUMEHU-
MOCTH CTaTUCTUKO-BEPOSITHOCTHBIX METOJIOB [l TATAPCKOTO SA3BIKA Ha
JAaHHBIA MOMEHT HE TIPEJICTABISICTCS BO3MOXKHBIM. Pa3pabaTriBaeMblii
KOPITyC HAaXOJHUTCS Ha dTarne MOp(oIIOTHIecKOil pasMeTKH U PyUIHO-
ro CHATHA MOP(}OIIOTUYECKUX MHOTO3HayHOCTeH. Mopdomornyeckas
pa3MeTKa OCYIIECTBIISIETCS aBTOMAaTHYECKH aIalTHPOBAHHBIM MOP(O-
JIOTHYECKUM aHAIIM3aTOPOM Ha 0a3e JABYXYpOBHEBOW MojeIH MOPQO-
JIOTHH TaTapCKOTO S3bIKA. A PYYHOE CHATHE MOP(POIOTHIECKONH MHOTO-
3HAYHOCTH C KOPITyca OCYIIECTBIISETCS IOCPEICTBOM BeO-uHTepderica,
onucanHoM B pabote [["araymmun u ap. 2015]

4. 3akaoueHue

B aToit paboTe npeacTaBiieH aHATUTUYECKUI 0030p OCHOBHBIX Me-
TOJIOB pa3peinieHus: MOp(}oIOrnuecKoil MHOTO3HAYHOCTH M UX MpUMeE-
HUMOCTD JJIsI TATAPCKOTO S3bIKa. TOYHOCTH pabO0Thl aHATH3UPOBAHHBIX
METOJIOB COCTaBJIsIET He HIKe 95%. B 0CHOBHOM MeTOABI SI3BIKOHE3a-
BHCHMBI, HO BBUJIy TOTO, YTO MHOTHE METObI CTPOUIIUCH ISl aHT T~
CKOTO 513bIKa, MOP(OJIOTHS KOTOPOTO HE OYCHB CIIOJKHA, a TAKKE UMEs
BBUJY, YTO BBICOKHE TOYHOCTH aHAJIM3a MOIYYEHBI JIS aHTIHHCKHAX
TEKCTOB, BOIPOC MPUMEHUMOCTH U 3PPEKTUBHOCTH JJI TaTaPCKOTO
sI3bIKa TPEOYEeT AOTIOTHUTEIBHBIX HCCIICIOBAHUN.
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Heo0xomumocTh BEICOKOW TOYHOCTH (He MeHee 95%) mpu paspe-
IICHUU MOP(OIOTUYECKOH MHOTO3HAYHOCTH OOYCIIOBIMBAETCS HEOO-
XOAMMOCTBIO PE3YJIbTATOB ATOTO aHAJIN3a B PA3PEIICHUH JICKCUIECKOM
MHOTO3HAYHOCTH. 3aj1aua )Ke pa3pelieHus JICKCHYSCKOW MHOTO3HAYHO-
CTH SIBJIICTCS CJICTYIOIINM IIIarOM B Pa3BUTHH KOMITBIOTEPHOW JINHTBH-
CTHKH JJIsl TATAPCKOTO SI3BIKA.
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MORPHOLOGICAL STANDARD OF CHUVASH CORPUS: IN-
FORMATION ON MORPHOLOGICAL CHARACTERISTICS
AND ARCHITECTURE OF GRAMMAR DICTIONARY !

Aleksey Gubanov

Chuvash State Institute of Humanities
Cheboksary, Chuvashia, Russia

The article describes the models and methods of morphological
standards of the National Corpus of the Chuvash language, information
about the typological characteristics of the Chuvash language is also given.
The description of architecture of Grammatical dictionary of the Chuvash
language, which could be used in multilingual computing applications, is
presented.

Co3nanne HanumoHanbHBIX KOPITYCOB $I3BIKOB, Pa3BUTHE CUCTEM
aBTOMAaTHUYECKON 00pabOTKH €CTECTBEHHOIO s3bIKa CTABAT 3a/auy pas-
pabOTKH OIpeeICHHBIX CTAaHAAPTOB MPEACTABICHUS IPAMMaTHUYECKUX
JTAHHBIX.

B cBs3M Cc 3THM Hay4YHO-IPAKTUYECKUM CeMUHapoM ‘‘YHuduka-
IUSI CUCTEM I'paMMaTHYeCKOW pa3MeTKH B KOPITycaX TIOPKCKHUX S3bI-
koB (cemunap UniTurk)” [8] npuHsTa CBOeBpeMEHHAs PE30ITIOLIHS, T/C
TOBOPHTCS, UTO «CO3aHUE DJIEKTPOHHBIX JIMHTBUCTHYECKUX KOPITYCOB
BBIIBUTACT TIepe/l pa3padOTInKaMH IIUPOKUI CIIEKTp MpoOsieM U 3a-
Jla4, yCIIENIHOE pelIeHHe KOTOPBIX TPeOyeT COCIMHEHUS pe3ybTaToB
JUHTBUCTHYECKUX MCCIICIOBAHHIA 1 COBPEMEHHBIX KOMITBIOTEPHBIX Me-
TOJIOB aHAJIM3a S3BIKOBBIX TAaHHBIX. BO3MOKHOCTH KOpITyca BO MHOTOM
OTpe/ieNIsieT CUCTeEMa aHHOTaluu (pa3MeTKH)». JedcTBUTEeNbHO, aK-
TyaJbHOH 3ajadell siBiseTcsl pa3paboTKa ONpelesIeHHbIX CTaHAapTOB
IPEACTABIEHUS JaHHBIX: CTaHAAapTU3aLus (OpPMATOB U CTaHIAPTHU3a-
s KoHHenud. Mopgonoruaeckuii cTanaapT Ijsl CUCTEM aBTOMATH-
Yeckol 00pa0bO0TKU YyBAIICKUX TEKCTOB, B YaCTHOCTH, 00€CTIEYHBAIT ObI
€IMHOO0pa3HOE MpeACTaBlIicHUEe HHPOPMAIIVH, COCTABUI OBl TEOPETH-
YEeCKYI0 OCHOBY MOpP(OJIOTHYECKOl aHHOTALINH.

UyBamcKuil A3BIK UMEET, YTO BAXKHO JUISl IPAMMAaTHYECKOM pas-
METKH, Pa3BUTYI0 CHCTEMY TI'PaMMaTHYECKH OJHO3HAYHBIX CIIOBOM3-
MEHHUTENBHBIX apukcoB (OTHETBHO B3STHIN ad(UKC BBIpaKaeT OTUH

Tlyonukamnusi MOATOTOBIEHA B paMkax momaepxkannoro PIH® wHay4yHoro
npoekra Ne 15-04-00532.
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MOp(OJIOTHYECKUI IPU3HAK, B HEM OTCYTCTBYIOT pa3IHYHbIC MTapaIvr-
MaTUYeCKHE KJIACChl B MapaJiirMe TOrO MM MHOTO OJHOTO THIIA; OT-
CYTCTBYIOT CTOJIb 3HAUUTEJIbHbIE YEPEJOBAaHUs B OCHOBAX, a TAKXKe 3a-
KOHOMEpHas oHeTHYEeCKasi 00yCIOBICHHOCTb allIoMOpP(OB (IpaHHILIbI
Mop(heM YeTKHUE: K OCHOBE MPUCOCTUHSIOTCS ad(hUKCHI C TEM WIIH UHBIM
3HaUEHHEM, a €CJIM MPOUCXOAAT (POHEMHbIE U3MEHEHHs Ha I'paHHUIaX
MopdeMm, To JaHHbIe MOP(OHOIOTHYECKHE U3MEHEHHSI CBsI3aHbI ¢ (o-
HOJIOTHYECKMMH 3aKOHAMH YYBAIICKOTO si3bIKa. [Ipu aBTOMaTH4YeCcKOM
aHanmu3e ad@urcaIbHOTO cOCTaBa CIOBOGOPM B paccMaTpUBaeMOM
SI3BIKE TpaMMaTHdeckue (MOp(OJIOTHYECKUE) MPU3HAKH PACIIO3HAIOT-
Csl OTHOCHTEIIBHO Jierko. Ha mepBom atamne co3manust HanmonaasHOTO
KOpITyca YyBaIICKOTO s3bIKa MOP(OIOTHYecKasl pa3MeTKa JOJDKHA CO-
JiepKaTh, Ha HAIll B3I, HHQOpMAIHIO O MOP(OIOTHIECKUX KaTero-
pUSIX, SIBHO BBIPQXKCHHBIX adukcamu.

B cBs3u ¢ 3TUM cienyer OTMETUTh, YTO B YCIOBUSIX CYLIECTBYIO-
niel yyBanickoi opdorpaduu u AefCTBYIONMX TPUHIMIIOB OCBOSHHS
3aMMCTBOBAaHUI BO3HUKAeT MpoOIeMa aBTOMAaTHYECKOH 00paboTKu
9THX ciy4aeB. HeoOxoauMo pemmThb, Kak oOpadaThiBaTh 3aMMCTBOBA-
HUS, 1 HAUTH CIOCOOBI ONMHMCAHUS BO3MOXKHBIX 3aKOHOMEPHOCTEH HX
n3MeHeHus. Takke Mpu aBTOMATHYECKOH pa3MeTKe BO3HUKAIOT TPYI-
HOCTH, CBSI3aHHBIE C TMOTU(PYHKINOHAIEHBIMA U OMOHUMHUYHBIMU a-
¢ukcamu, ¢ 0COOEHHOCTIMH M3MEHEHHSI OTJEIBHBIX KaTeropuii cioB
(B 4aCTHOCTH, HEKOTOPBHIX MECTOMMEHHH M IMOCIEIOXKHBIX CIIOB), C
JacTepEeYHON NMPHHAIIECKHOCTHIO OB B Oe3addurcansHoi hopme, ¢
yuciaoM naaexeit [7. C.70] u 1.1

B uyBaiickoM s3bIKe BBIACITSIOTCS Clenytonme 0a3oBbie MOPQO-
JIOTHYECKUE KJIACChl: MMEHA, IVIaroJibl U HEU3MEHSeMbIe YacTU peuu
[5, 6], omHAKO M B HUX OrOBApUBAETCS, UTO pa3TPAHUUYECHUS MEXKIY
MOP(OJIOTMYECKUMH KJIACCAMM BBIPAXKEHBl HEYETKO, OCOOCHHO 3TO
KacaeTcs pa3psAIoB UMEH, B YACTHOCTH, CJIOBO MOXKET KBaJHU(PHULIUPO-
BaThbCs KaK CYLIECTBUTENbHOE, MPUIIAraTeIbHOE — BCE 3aBUCHT OT €r0
CHHTaKCUYECKOW POJIH: MMS CYIIECTBUTEIHHOE BBICTYIIACT KaK OTpeie-
JIEHME: Ubl6d¢ nypmcem ‘AEPEBSHHBIE 10Ma’; IPUIAraTeIbHOE MOXKET
BBICTYIATh B IPEJIOKEHUN B POJIH JIFOOOTO WIEHA: aciucene umiemen-
Jle ‘cTapliiX Haao0 CIAyLaTbes .

3bI0KOCTB TPaHUI] MEKAY CIIOBOU3MEHHUTEIHHBIMH KJIACCAMH B XOJIC
pa3paboTKH aaropuTMOB MOP(HOIOTHYECKON Pa3METKU YyBCTBYETCS HE
TOJIBKO B TIpeZiesiaX UMEHH, B YACTHOCTH, €CJIM K UMCHH B 4yBaIlICKOM
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SI3BIKE TIPUCOCIMHSIOTCS BepOabHBIC MOKa3aTenn (TIarojl n3MeHseT-
Csl 0 JIMIIaM), TO OH NMPHUHAMAET B 3aBUCHMOCTH OT CHHTaKCHYECKUX
(GYHKIMI JTUYHO-YMCIIOBBIE aQUKCHl — MPUHAATEKHOCTH (MaHAH
anndam ‘Most pyka’, U B COCTaB€ MMEHHOIO CKa3yeMOIo MapKephl JInia
(onup uasawcem ‘mul uyBamm’, -cem (add. — 1 1. MH.4.), B TipeIoKe-
HUM TPUIAT. B POJIM aKTaHTa NPUHUMAET UMEHHBIE ITOKa3aTelu: aciu-
ceHe xucenneg¢gé ‘CTaplinX YBaXKaroT , a B CIydasX BBIIOJIEHUS aTpu-
OyTHBHON (YHKIHMH — (QYHKITMOHUPYET B KIIACCE HEM3MCHSIEMBIX ()1
nijpmcem ‘KaMeHHbIE 10Ma’).

Jlexcuueckue (hOpMbI, OTHOCSIIUECS TPAAUIIMOHHO K Pa3HBIM MOp-
(b oJOTHYECKUM KITaccaM, YacTO MPHUHUMAIOT a(PUKCHI OTHUX H TEX XKe
MOP(OJIOTHYECKUX KATETOPHA, YTO Ul TMPOTpaMMBbI sBIIseTCst (op-
MaJIbHBIM OCHOBAHHUEM OTHECTH UX K OIHOMY CIIOBOM3MEHHTEIEHOMY
KJIaccy.

B cBere ckazaHHOTO OTMETHM, YTO MOAENH ciIoBodopM Bepudu-
LUPOBAJIUCh B MOHOTpadusx dyBamickux auHrsucros B.U. Cepreesa,
W.II. ITaBnoBa, H.A. Pe3tokoBa, }O.H. McaeBa u np., kKoTOpble HY>KHO
JIOTIOJTHUTh MHCTPYMEHTAMHU TaK HAa3bIBAEMOM «TrpaMMaTHKH MOpPSI-
KOB», KOTOpbIE IPUMEHSIOTCS aHaJIN3€e arrIIOTUHATUBHBIX S3BIKOB [1,
4, 9]. B I'paMMaTrike MOPSIIKOB, KaK yAOOHOM WHCTPYMEHTE OTTHCAHMS
armIIOTUHATUBHBIX S3BIKOB, MOP(OIOTUHU MPUCYIIN TaKue TpeOOBaHUs,
KaK rpaMMaTH4YeCKas OTHO3HAYHOCTb, (PUKCHUPOBAHHAS IOCIIEI0BATEIb-
HOCTB CIIOBOOOPA30BaTENbHBIX a(PUKCOB M OTHOKPATHOE MOSIBJICHUE B
TOW WJIM UHOU cioBoopMe adhukca onpeieICHHON rpaMMEMBI.

Jns1 pa3paboTku MOPQOIIOTHUECKOTO CTAHAAPTA B IEPBYIO OUEpPE/ib,
KaK HaM KaKeTCsl, HEOOXOIUMO OIMHUCATh CUCTEMY MOP(OIOTHIECKUX
nmapaMeTpoB dacTel peur. Mopdoornyeckuii aHainu3 TIOPKCKUX CII0-
BO(OPM, KaK U3BECTHO, BbIJIENIIET MHOKECTBO MOp(EM CJIoBa U OIpe-
JieNsieT NOPsIIOK UX CJIEe0BaHus B CloBO(opMe, T. €. MOphOTaKTHUe-
CKue KOMITOHEHTHI. C TOUKH 3peHus pa3padoTyHKa TIOPKCKOro Mopdo-
JIOTHYECKOT0 aHau3aropa 6as3a J1aHHBIX MOXKET COCTOSTh U3 JIEKCUKOHA
(cmoBapb KOpHEBBIX U a(HUKCcATHLHBIX MOpdeM), MOPPOTAKTHIESCKUX U
(oHONMOTHYECKUX TPaBMII, HOO (POHOJIOTHUS — 3TO CBSA3b MEXKIY JIEKCH-
4ecKoi (opmoii cioBa (YpoBEHb TITyOMHHOTO TMPEICTABICHUS CIIOB) H
HX peanu3anueil (MOBEpXHOCTHBIM YPOBEHb).

O00CHOBaHHBIM Ha MEPBOHAYAIBHOM JTale MPEICTABISIETCS CO3-
JIaHWE CITIOBaps S3bIKa, KOTOPBIM copeprkai Obl YaCTepeYHbIC TOMETHI,
HE OIHMCaHHbIC (OHOJOTHYSCKUMH IpPaBHIIAM YEpEIOBaHUS OCHOB,;
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KOMIIBIOTEPHAsE MOJAETh CIOBO(OPMBI; MOP(OTAKTHYIECKHE TpaBH-
Jla COYETAeMOCTH B TIpe/enax cloBO(GOPMbI, (OHETHYSCKUE TpaBUIIA
(BBIOOP amtomMopoB KOHKpeTHOTO addukca). CiioBaph sA3bIKa (OCHOB)
JIOJKEH MIPEJCTaBUTh Pa3MEUeHHYI0 0a3y JaHHbIX, COAEPIKAILYIO JIeM-
MBI — CJIOBa B HayaJIbHOU (opme, 100 Mop¢ooruueckasi MMEHHast HH-
¢dopmanus B pa3MeTKa TEKCTa BKIIIOYAET TaKHe MOMETHI: a) CIOBapHast
tdopma nexceMbl (OCHOBa CIOBOGOPMBI), O) CIOBOM3MEHUTEIBHEIC
XapaKTEPUCTUKH (YUCIIO, TAZCK CYIIECTBHTEIHHOIO); B) CIIpaBKa 00
HCKITIOYUTEIHPHON HecTaOWIbHON Mopdomorndeckor popme, o Hapy-
meHusix opdorpadudaecknx npuHIHUNOB. CIIOBaph MOXKET U3BIICUCH U3
OOparHOTO CroBapsi YyBaIICKOTO SI3bIKA C MCIOIH30BAHUEM TEXHOJIO-
ruit CYB/] MySQL.

Kak 1 B Ipyrux TIOPKCKHX SI3bIKAX, B YyBaIlICKOM, OCHOBBI HE «HC-
Ka)XaroTCs», ONHAKO B HEM TIPOSBISIFOTCS HEKOTOphIE MOpP(OHOIO-
THYECKUE SBJICHUS, CBS3aHHBIC C U3MEHEHUSIMH OCHOB, B YaCTHOCTH,
4epeloBaHNE KOHEYHBIX COINIACHBIX -Y, - C - @B, -CB B CYILECTBUTEIIb-
HBIX: ¢bIPY — MUCHMO, GbIPABA — MUCHMY, IUCHMO (J1aT.-BUHUT. MAAEK);
BCpEHY — yueHue, ydueba, BEpeHEBe — ydebe, yduely, yUeHHUIo, yueHHe
(maT.-BUHMT.MAJIEK); BHINIAJCHUE TJACHBIX W COTIACHBIX: MypHAC —
MypaHa¢ (3KM3HB); TBIP — MBITAM (ITPUILIEN).

Beeznenue GpoHoMOrnIecKMX 1 MOPHOTAKTHUECKUX MPABUII CHITPAIIH
OBl HEMaJIOBAXXHYIO POJIb B MOP(OIIOTHYECKON pa3MeTke nHpOopMaIu-
i1 0 rpaMMaTHYeCKHX KaTeropusx. B 4acTHOCTH, yuuTHIBast 0COOCHHO-
CTH MOP(OTAKTHKH B UyBAIICKOM SI3bIKE, TPAMMATHYECKUE MTapaMeTPhI
MMEHHBIX CJIIOT MOYKHO TOAPA3ACIUTh, C OHOW CTOPOHBI, HA CIIOXKHEIC
Y MIPOCTHIE, a C IPYTOd CTOPOHBI, HA 00s13aTeIbHbIC U ()aKyIbTaTUBHBIC.
Uro kacaercst 00s13aTeIbHOCTH WK (PaKyIbTaTHBHOCTH MapaMeTpa, TO
00s13aTeNbHBIHN TapaMeTp JODKEH ObITh IPUIIKCAH 000 CIoBOQOpMe
oIpeaesIeHHOro Moposioruueckoro kiacca (, B 4aCTHOCTH, CyIl. 00s-
3aTeNIbHO CTOST B KAKOM-TTMOO Majieske, HeT «OecnaiexHbIx» GopM cy-
HIECTBUTENBHBIX). DaKynbTaTUBHBIN MapaMeTp, IOMUMO KaKOro-Iuoo
KOHKPETHOTO 3HAYEHUS, MOXKET TaK)Ke MPUHUMATh OTPULIATEIbHOE 3HA-
YyeHue (OTCYTCTBHE MPU3HAKA - CYIIECTBUTEIILHBIC B UyBAILICKOM SI3bIKE
MOTYT M He BbIpa)kaTh 3HAUYCHHE MPUHAUICKHOCTH). B MopdoTakTHue-
CKOH CXeMe paccMaTpHBaeMOrO CIIOTa YYacCTBYIOT TaK)Ke KJIAcChl ad-
(UKCOB, CBSI3aHHBIX C (haKyTBTaTUBHBIMU TTAPaMETPAMHU:

N POSS — xnacc addukcor noccecuBroctr JID: mypT + ém (dm,
%Y, & wlld: myprem;
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N INTENSIV - xnacc apdukco HrencuBnoctu: JID: mypr + ax
(ex, x),11D: nyprex ;

N PHAZA - xnacc dazobix adpduxcos JID: up + uen (uuen); 11D:
UpYYEeH;

N ITERATIVE - knacc uteparuBubix addukcos JID: up + cepen
[1®: upcepen;

N LOCATIVE - knacc nokaruBHbx addukcos JID: xyna+u+ a +
ana (+ e + ane); 11®: xynanamna u ap.

OTMeTHM TaKke, YTO COCTaBHBIE KIACCHI, CBI3aHHBIE CO CIOKHBIMU
napameTpamu (Kak MOp(OIOTUIECKHA CTaHIAPT UCIIOIB3YIOTCS B pa3-
HBIX THIIAX TOMCKOBHUKOB JIJISI CIIOYKHOM TTOMCKOBOW MHJIEKCAIMN) TIPH-
HUMAIOT aKTHBHOE YYacTHE TakKe B MOP(POTAKTHUECKOH CXEeMe CIoTa
MIMEH, B 4acTHOCTH, B ciote «MMs cymiecTBuTennbHOE». PaccMaTpuBaeMble
KJIacChl, 00pa3zyeMbIe C TIOMOIIIBIO TIOCIICIIOTOB U MOCIIEIOKHBIX CIIOB,
umeroT ctpykrypy (N+Aff Pp unmu N+Aff PW — 3mece N nekcemsl,
UMEIONINEe WMEHHOW THUM MpucoeAuHeHus ad@uKcambHBIX MOpdeM,
Pp — mocnenoru, PW — nocnenoxueie ciosa):a) N+Aff esép (namomo-
Oue, mof00HO: Kak OyITO, CTIOBHO, KaK) Pp: nakma BUTHE e6ép «CIIOBHO
MOKPBITHI JTAKOMY, XYJIa GHIHHUCEM €6€p «HAo1001e ropoIcKum», ép
e6ép XyCKaHyCceM «OIMHAKOBbIe BKeHUs»; 0) N+ATT ¢annu (nns, Ha,
K) Pp: é¢nexeHcem Bau «i1sl TPYISLIMXCS, KAlllHU bINTY BaJUIM YHAH
OTBET XaTep «Ha KaXIbIii BOIIPOC Y HETO TOTOB OTBETY» BUCE cexen 8al-
JU KU «TIpUATH K TpeM dacam»:B) N + Aff eumép (aepes, ckBo3b, B)
Pp: nymean sumép «uepe3 noaBan», opna ¢un 6umep «CKBO3b CHET U
BETEP», KAHMAK UMEP nap «Nepenarb B OKHO» U JIp.

CxeMy (DOHONIOTHYECKHX TMPaBHJI MOXKHO MPEICTaBUTh CICIYIO-
IIMMU KOMIIOHEHTaMU: 1) CBA3b-COOTBETCTBUE MEXKIY JIEKCHYECKUM
U TOBEPXHOCTHBIM CHUMBOJIAMHU, B YaCTHOCTH, COOTBETCTBHE M:H —
ChIH+CEM — CBIH+CEH; 2) ONMpeAeSIoNINi TaHHOe COOTBETCTBHE OIlc-
paropsl (11 0003HAYEHUS UX UCTIOIB3YIOTCSl MaTeMaTUYECKUE CUMBO-
JBl): @) => MPOSBJIEHUE COOTBETCTBHA TOJBHKO B JAHHOM KOHTEKCTE,
HO He Bcerga; 0) <= MposBIEHUE COOTBETCTBUS B JJAHHOM KOHTEKCTE
BCEr/a, HO HE TOJIBKO B HEM; B) <=> MPOSBIICHHE COOTBETCTBUS B JIaH-
HOM KOHTEKCTE BCEI/Ia M TOIBKO B HeM. VCTIonb3yst COOTBETCTBYOIIYTO
CXeMy MOXKHO OMNHCaTh BCE UYyBANICKHE (POHOJOTHUECKHE IpaBHIIA,
KOTOpBIE OymayT OTpaxxaTh Bce (DOHOIOTMYECKHE SBICHHS B UyBall-
CKOM SI3bIKE: 3aKOHbI CHHT'apPMOHHM3Ma, TAPMOHHIO COTIACHBIX, & TaKXKe
Cllydau M UCKJIFOYCHUS, BOHUKAIOIINE NP «ociaokHeHum» JID, pac-
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CMOTPEHHBIX BBIIIE CMBICIOBBIMH OTHOIICHHSIMH (KCTaTH, €CIIM BHE-
JIpuTh (DYHKIIMOHAJIBHBIA MOAXOM M B (POHOJIOTMYECKUE MPaBUIIA, TO
9TO TOCTYKWJIO Obl 6a3oi nisi cuHTakcudeckoro ananuzatopa (CA)
JUI CHaOXKEHUS YyBaIICKUX TEKCTOB JI€TaJbHON HE TOIBKO MOpQoIIo-
THYECKOH, HO U Mpen0da3oil CHHTaKCU4eCcKol nH(OpMAaIuu, KOTIa 1axe
coBpeMeHnHbIe cymecTByromue CA (B cucremax Dialing, OTAIT u ap.)
9Ty 0a3y CO3MAlOT C «HYNA», UMEEM BBUIY OTHOIICHHUS «CYOBEKT —
JeiicTBUE», «OOBEKTHBIE OTHOIICHHS» «TEMIIOPAJIbHBIC OTHOIICHHS,
«Kay3aJIbHBIE OTHOIIEHHS» U JP. (€CIIH YUECTh TO 0OCTOSTENBCTBO, YTO
ApXHUTEKTYpa TIOPKCKUX CHHTAKCHYECKHUX aHAIN3aTOPOB B KOPHE OTIIHU-
YarTCs OT PYCCKUX B CBSI3U C UX MOP(POTAKTHKOH, aBTOMAaTHON MOp-
¢donorueit 1 uX QYHKINOHATIHHOCTHIO, YTO MUHUMH3HPYET MPOOIEMEI,
CBSI3aHHBIE CO CTPYKTYPOH TEeKCTa (CHHTAKCUCa). YMECTHO OTMETHUTH H
TO, YTO TAKOH IMOJXOA YCTaHOBWII OBl TAaKXKe «3a/esD» JUI aKTyalbHON
B COBPEMEHHOM JIMHIBUCTHUKE (M HE TOJBKO B IMHTBUCTKE) AJISI CUCTEM
aBTOMaTH3alllU MIOCTPOCHUN OHTOJIOTUU

Mopnenu JIUHTBUCTHYECKONH HH(OpMaIMK, CEeMaHTHKO-IpaMMaTH-
YeCcKHe aHHOTALlUH JIEKCEM, TIOCTPOCHHBIE HA OCHOBE THITOJIOTHYECKUX
0COOEHHOCTEH YyBaIICKOTO S3bIKa MOJKHO IPEICTABUTH B CO3JaHHOM
NeKkcuKorpaduiyeckoil 6a3e MHBEPCHOHHOTO, TPAMMATHYECKOTO CIIOBA-
pst — OGpaTHOTO CIOBaps 4yBAIICKOTO s3bIKa [3, 6], OO mpakTHYeCcKas
3HAUUMOCTH CJIOBAPEH TaKOTO THIIA 3aKIFOUAETCS B TPYMITUPOBKE CIIOB
M0 OIMHAKOBOMY KOHITY: JUIS YyBAIICKOTO S3bIKA JAHHBIA TPHHIUIT
0COOCHHO BaXKeH, TaK Kak aQ)UKCHl B HEM PACIIONIATAOTCs CIpaBa OT
kopHsi. CiioBa B MHBEPCHOHHOM CJIOBape B AAbHEHUIIIEM MOKHO CTPYTI-
IPOBATh IO MOP(HOJIOTHUECKOMY NMPHU3HAKY (4aCTh PEUH, HATUIHE HITH
OTCYTCTBHE TOTrO WJIM MHOTO cypdukca). B wactHOCTH, aHanu3 cyiue-
ctBytomiux OOpaTHBIX ClIOBapeil Ha MpaKTUKe MO3BOJWJI HaM Ipef-
CTaBUTh MHOT000pa3ue cy(hHUKCcaTbHBIX CPEACTB UMEH B UyBAIICKOM
S3BIKE, UX MPOAYKTUBHOCTh. B 0OpaTHOM ciioBape MMEIOTCS MAaCCHBBI
ciioB (Oosee ThICSYN), KOTOPBIE UMEIOT ompeaeneHHbli cyddukc. Cre-
ayeT oboratuTh Oymymuii [ paMmmaTiueckuii CiroBaph 4yBaIICKOTO S3bI-
Ka MaTrepuasaMy HOBBIX CIIOBAapeil 4yBalICKOTO U PYCCKOTO SI3BIKOB, 32
CUET Yero pacIIMPHUTCS KPYT MPEACTABICHHBIX B HUX XapaKTepUCTUK. B
MEPCIIEKTHBE OOPATHBIN CIIOBAPh C IPOTPAMMHON TOYKHU 3PECHHUS MOKET
MPEACTaBUTh Kak 0a3y JaHHBIX U JHAJOTOBBIA MHTEPIPETATOP 3aIpo-
COB K 0a3e IaHHBIX B pa3paboTaHHON HAMHU paHee cucteme Java (B 3ToM
CMBICJIE UMEIOTCSI OTIepEeXKaIoIINe Hac paboThI, CBA3aHHBIEC Ha TOJIBKO C
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YyBaIICKUM SI3bIKOM, HO M B COIIOCTaBIIEHUH C pycckuM) [2]. OOpatHbIit
CJIOBaph C MEPEYUCIICHHBIMHA HAaMH XapaKTEPUCTUKAMHU, T.€. C HanboJee
MOJHON MH(pOpManei 0 rpaMMaTn4eckoll XapaKTepUCTHKE JIEKCUKH
YyBaIlICKOIO S3bIKa MOXKET OBbITh MCIOJIb30BaH JJISi KBAHTUTATHBHOIO
OIMCAaHMA MO IIHUPOKOMY KPYTy MOP(HOJOTHUECKUX XapaKTEPHUCTHK, a
Tak)Ke 3HAYUTENILHO pacimpui Obl mHpopMarronHnyw 6azy Hamwmo-
HAJIBHOTO KOPITyca YyBaIICKOTO SI3bIKA.
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SOME POSSIBILITIES OF SEMANTIC
AND ETYMOLOGICAL TAGGING OF CORPORA
FOR TURKIC LANGUAGES'

Anna Dybo, Alexandra Sheymovich, Sergei Krylov

Institute of linguistics, RAS Moscow, Russia

This paper describes a work on semantic annotating of a corpus of the
Khakass language, the design of the inventary of semantic tags. We show
examples of tasks which could be resolved using a semantically annotated
corpus. The work follows the framework of the RAS corporate project
in regards to the development of corpora for languages of the Russian
Federation, including Turkic minority languages such as the Khakass.

Pabora mo cemMaHTHYECKOH pa3MeTKE KOPIYCOB MHUHOPHTAPHBIX
TIOPKCKHX SI3BIKOB B HACTOSIIMI MOMEHT MPOBOAMTCSA B (hopme pac-
CTaHOBKH B CTaThAX HICKTPOHHON XaKaCCKO-PYCCKOH CI0BapHOiA 0a3kbl,
CO3JaHHOI Ha 0CHOBE BONBIIOro XakacCKo-pyCcCKOro ClIoBapsi, CEMaH-
TUYECKUX TITOB.

CeMaHTHUECKasl pa3MeTKa CJIOBapHOH 0a3bl U TEKCTOBOIO KOpITyca
3HAYUTEIFHO PaCIIUPSET BO3MOKHOCTH MOJB30BATENS MIPH CO3JaHUH
MIOUCKOBBIX 3alIPOCOB U YIy4dIlIaeT KayecTBO pe3ynbTaroB noucka (Ky-
ctoBa, Tommosa 2009). Ona HeoOxoaUMa TSl PEIICHUS PA3INIHBIX 3a-
Jlad Ha MHOXKECTBAX JIEKCEM, OObEINHEHHbIX B CEMaHTHUYECKUE IO,
WJIN JIEKCUKO-CEMAaHTUYECKHUE KIIACcChl, IO IPU3HAKY 00J1alaHus OTHUM
WA HECKOJIBKUMU OOIIMMH CEMaHTUYE€CKUMU MPU3HAKAMH.

CemanTnyeckasi nH(OpMAaLUs O JIEKCEMe MPECTaBICHa B BU/IE Ha-
0opa ceMaHTHUYECKUX MOMeT (T3roB) U 3anucana B mojae SEMTAG. Cp.
puc. 1.

C yd4eToM HEOOXOIMMOCTH YHU(PHKAINU CEMAaHTHYECKOH MapKH-
POBKHM BCEX HMMEIOIINUXCS HAMOHAJIBHBIX KOPITYCOB, MBI CTPEMHUMCS
ceNaTh CUCTEMY CEMaHTHYECKUX MIOMET AJIsI KOPITyCa XaKacCKOTO S3bI-
Ka MaKCUMaJIbHO YHUBEPCAJIbHOM, JUIS Yero UCIOJIb3yeM CYyLIECTBYIO-
IIMHA OMBIT M HapabOTKH B 3TOM obnactu. B wactHOoCcTH, HaMH ObLIH
UCIIOJIb30BaHbI CIEAYIOLINE KiIaccu(PUKAIUK JIEKCUKU:

' Pabora Benmetcs Ha cpeacta rpanta PTH® Ne 15-04-12030 «Cucmema aemo-
MAMUYECKO20 MOPEONIOZUUECKO20 U CUHMAKCUYECKO20 AHANU3A OISl KOPNYCO8 MU~
HOPUMAPHBIX MIOPKCKUX 51361K08 Poccuuy.
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Puc. 1

Tezaypycusie, nns npeametneix umeH: A.L.E.; CUT'TA (Jlekcuka);
HKP4I;

st mpenukaTHbIX ©MeH | TaroioB: HKPS; wactuuno: Anpecsia u
np. 2007; Anpecsin 1967.

OO0mme MOAX0ABI K OPraHU3AlUM HHBEHTAPS
CeMAHTHYEeCKHUX NOMeT

K Hacrosiiemy MOMeHTy pa3paboTaHa INpeBapUTEIbHAs BEpCUs
WHBEHTapsl CEeMaHTHUYECKUX TAroB; B ominuue ot nometr B HKPS, ona
YUYUTHIBAET HE TOJIBKO MapaJurMaTH4YecKue, HO U CUHTarMaTu4ecKue
XapaKTepUCTUKU CEMAHTUKH CJIOBA. 3€Ch Mbl HCXOAUM M3 CIEIYIOILUX
COO0paKCHHUI.

Wnes npencraBieHus s3bIKOBOM CeMaHTUKH depe3 (ppeiimbl (wu, B
Ooriee TPaJAUIIMOHHON JIJIi POCCUUCKOW JIMHTBUCTHKU TEPMUHOJIOTHH,
MIPEINKATHI) HE SBIISIETCS YeM-TO crieruduaecku HOBBIM. [Ipennkarnoe
MIpPEICTABICHNE JICKCUYECKOW CEMaHTUKH OBLJIO MPUHSTO KaK B MOJEITIH
«Cwmpicn — Teker» (cp. y 1O. 1. Anpecsina: «B o01mem cirydae TojKye-
MO eIUHMLEH JOIKHO OBITh HE OTJENIBHO B35ATOE CJIOBO, a COAEpIKa-
miee ero BelpaxkeHue suaa XPY, rne P — Tonkyemoe cioBo, a X u Y —me-
pEMEHHBIE, COOOLIAt0IINe JAHHOMY BhIpaXKEHUI0 (POpMY NpPEeAIoKEeHUS]
WJIM clloBocodeTanus» — AmnpecsiH 1968, c. 97; ente paHbiiie — B pabo-
tax A. K. Xonkosckoro, H. H. JleoutseBoii u 10. C. MaprembsaHoBa,
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¢ 1960 r.), Tak U B pa3NMYHBIX HAMPABIECHUSX FCHEPATUBUCTUKH (HeE-
CKOJIBKO TIO3KE — MpUMEpHO ¢ 1963 T., TOCKONIbKY TeHepaTUBHAs TpaM-
MaTHKa JIaJIeKo He cpa3y npu3Haia HeoOXOIUMOCTh pabOTHI C CEMaHTH-
YECKHUM ypOBHeM si3bika). [loxkaiyii, Hanbonee moapoOHast pazpaboTka
«(pperiMOBOI» ceMaHTHUKH ceidac mpuHaIe:KUT Y. Ounnmopy u ero
corpynaukaM, cMm. Berkeley Framenet Project, http://framenet.icsi.
berkeley.edu/ framenet (cam Y. @uuiMop Benl UCCIEIOBAHHUS B 3TOM
HaripasieHun ¢ 1982 )",

Bkpariie coBpeMeHHbIe TMHTBUCTHYECKHUE ITPECTABICHHUS O «(Ppeii-
MOBOI» CEMaHTHKE MOXKHO OYEPTUTHh CIemyromuM oOpa3zoM. CioBo
€CTECTBEHHOTO $I3bIKa — 3HAKOBAas €AMHUIA, TO €CThb JIBYCTOPOHHSIS
enuHUIa, uMeromas ¢popmy u 3HadeHue. OTIENbHBIC 3HAYCHUS MHO-
TO3HAYHOTO CJIOBA PACCMATPHBAIOTCS IPH CEMAHTHYECKOM aHAJIN3e
KaK COCTAaBHBIC YaCTH OTIENBHBIX eauHHMIL. [0 KpaliHei Mepe 1is 3Ha-
YUTEIBHOW YacTU CJIOB — JICKCUYCCKHX SIUHHII (HIKE MBI BEPHEMCS
K BOIIPOCY — JJIsl KAKOW YacTH) CIIelyeT CUMTaTh, YTO KaKJI0€ U3 HUX
OIUCBIBACT CTaHJAPTU30BAHHOE MPEACTABICHUE O HEKOTOPOM THIIE
peanbHBIX cuTyanuid. TunnzoBaHHas cuTyarus («dpeim») BKITIOYaeT
«y4aCTHHMKOB CUTYAIlM», OHH K€ «CEMAaHTHUECKUE POJIN», CBSI3aHHbIC
ANIEMEHTAPHBIMH OTHOUICHUSAMH. CEeMaHTHYECKHE POJIU JAETATCS Ha
«anepHbIe» («00A3aTeNbHBIE)) — CYIIHOCTHO BayKHBIE JJISI CHTYalluH,
TaKWe YYaCTHHKH, 0€3 KOTOPBIX cama CHTyalusi He MOKET UMETh Me-
CTa, U KOTOPBIE XapaKTEepPHU3YIOT B JaHHOM HabOpe MMEHHO JTOT THII
CUTyalluil; ¥ «HESJICPHBIC» — HE XapaKTepPH3YIOMIHE CHenn()UIeCKH
JAHHBIA THIT CUTyalud (XOTS, BOBMOXXKHO, U HEOOXOAMMO IPHCYTCT-
Byromye B HeM). [Ipumep — cuTyaIusi TOProBiid; OHA BKJIIOYAET B Ka-
YeCTBE SIICPHBIX POJIM TIOKYTMATENsl, MPOaBlia, akT nepeaadu (cam 1o
cebe MOXKeT ObITh OnUcaH Kak (peiiM ¢ Ooree 3JeMeHTapHBIMU y4acT-
HUKaMHM), TpeaMeT ToproBiu («pecypce» B TepmuHoioruun B.JO. Po-
3eHIBeiira 1964), neHbru (UM HHOH KOMU(UIIMPOBAHHBIN YKBUBAIICHT
obmena). «HesnepHsie» poiau 31ech — BpeMs, KOIAa COBEPILACTCS
cleJKa, MECTO, I7le OHA coBepuaeTcs (poiu, XapaKTepU3YIOIIHe JIo-
Oyr0 CHTyaluIO TUIA COOBITUS WM TIpOLiecca), eib CIENKH (B MPUH-
IUIIE, MOKET OTCYTCTBOBATH); O MOCIIETHEM TUTIE KHESICPHBIX)» POJEH
WHOT/Ia TOBOPAT KaK O «BHEIIHUX» POJISX. THUIIBI CHTYaIHid MOTYT OBITH
packiiaccupUIMpPOBaHbl BHYTPH T€3aypyca, COOTBETCTBEHHO, BCTYIIAs

! Bostee mMOAPOOHO O ITOM KJIacCe CEMAaHTUYECKUX TEOPHil cM. B: JIMHTBUCTHKA
koHcTpyKumit (u3a. E.B.Paxununa), M., 2010, c. 18-75.
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B OTHOIIICHHS BKJIFOUCHHUS, IEPECEUCHUSA U TOAUMHEHHUS MEXTY COOOH.
Toproeist — moATHIT cCUTyaluk 0OMEHa, B CUTyallud OOMEHa He CIIell-
UGUIMPOBaH KaK KOAM(DUIIMPOBAHHBIM 3KBHBAJICHT BTOPOH pecypc;
KYTUIS ¥ TIPOJiaXka — MOJTHITBI CUTYaIllUU TOPTOBIIH, B 3aBUCUMOCTH OT
TOTO, TIOKyINarelb WM MPOAABEll PACCMaTPUBACTCS KaK TIIABHBIM Te-
pO¥i cCUTYyaIiu; CIEKYJISIIMS — €Il OJMH MOJTHIT CUTyallli TOPTOBIIH,
IJIe YYaCTHUK «IEJIb» BKJIFOUEH KaK BHYTPEHHUH — TOPTOBIIS C IIEIIBIO
MTOJTyYEHUs] HEOTPABAAHHO BBICOKOW MPUOBLIH (JUIs1 HAC HEBAXKHO, YTO
pearbHO COOTBETCTBYIOIIASI CUTYaIlMsl, BO3MOXXHO, HIUEM HE OTIHYA-
€TCSl OT TIPOCTO TOPTOBJIM — 37I€Ch PeUb HJIECT 00 OOBIYHOM 3HAYCHUU
cioBa). [Ipenmonaraercs, 4To ClIOBaph Ka)IOTO S3bIKA JOJDKEH TPe-
CTaBISITh COOOM 0a3y HaHHBIX C «(PPEHMOBBIMIY» TOJIKOBAHUSMH JUIS
CJIOB, BKJIIOYAIOIIYI0 WH(POPMALUIO O CHHTAKCHYECKOW HHTEpIpeTa-
UM «CEMaHTHUYECKUX posiel» W (eciau TpeOyeT rpaMMaTHKa sS3bIKa)
CTaHJAPTHOM MOP(}OJIOTHYECKOM BBIPAKCHHU ITOW CHHTAKCHYECKOM
WHTEPIIPETAINN — TO €CTh, BO3BPAIIAsACh K MPUHATON Y HAC TEPMHHO-
JIOTHH, HH)OPMAITHIO O MOJIETH YIPABICHUS CIOBa'; KpOME TOTO, IS
KaX0ro (hpeiiMa MMErOTCS CCBUIKM Ha BCE CIIOBA, PpelMbl KOTOPBIX
COBIMAJIAIOT C JAHHBIM MJIM HaXOASTCS C HUM €llle B KaKUX-THO0 OTHO-
meHusx. Mimest Takoil ciioBapb, aBTOMaTU4ECKasi CUCTEMA MOXKET IIPO-
W3BOJNTh «AHHOTHUPOBAHWE» NPEIJIOKEHUHN JII000Tr0 TEKCTa, TO €CTh

! BooOr1ie-10, pasianyne MEKAy TPAAUIHOHHBIM JICKCHKOIpa(UUeCKuM TOI-
KOBaHHEM U TOJIKOBAHHEM B IPEIUKATHOH (hopMe HOCHT CKOpee TeXHUUCCKHIt
XapakTep; B O0meM cilydae W3 TPAJAUIMOHHOTO TOJIKOBAHHS MOXKHO ITOJTYYHTH
«(ppeiiMoBOE» aBTOMATHUYECKU; ISl PYCCKOIO sI3bIKa JUIS 9TOTO CIIEAYET IEPEBECTH
MHOQUHUTHB IPABOH YACTH TOJIKOBAHUS B IMYHYIO OPMY U IPUITHCATH CIIPABa U ClIeBa
oT Hee nepeMeHHble X U Y K ONMKadIIuM JIByM 3aBUCHUMbBIM CYIIECTBUTEIBHBIM,
nainee Z U T.IL.; skcniepuMeHT Obul nponenan C.A.KpbutoBbIM HaJl TOJIKOBaHUSAMHU
croBapss OkeroBa C MOMOIIBIO CHCTEMBI aBTOMAaTHYECKOTO MOPQOIOTHIECKOro
aHanm3a, BcrpoeHHoi B CYB/] Starling (cucTema ynpaBIeHUsS STHMOIOT MIECKUMH
0azamn maHHBIX, paspadboranHas C.A.CrapoctuHbM, http://starling.rinet.ru) u
Jlall BIIOJIHE YHAOBJICTBOPUTENbHBIE Pe3ynbTaThl. Jlpyroe 1eio, yTo TpaluliOHHAs
JIeKCUKoTpadust He TpeOyeT B AKCIUTUIMTHOW (opMe MOAPOOHOTO OMUCAHUS MO-
JeTH YOpaBIeHHs CJIOBA, IMOYEMY B CIOBapsX S3bIKOB C MEHEE Pa3BUTON JIEKCH-
KorpauecKoil TpamguImei, 9eM pycckas, (paHIly3ckas, HeMeNKas WIN aH[IHH-
ckasl (a Jiyulle BCEro — JaTHHCKas U ApPEBHErpedeckas) 3a4acTyl0 MOJEIbIO YII-
paBieHUS cI0Ba BOOOIIE NMPEHEOPEraloT, a «IpeluKaTHas» JeKCUKorpadus cre-
LUaJbHO 3a0CTPSACT BHUMaHHE JIEKCHKorpada Ha 3TOH mpobieMe, SKCIIMLUTHO
paccMmarprBasi ONHCaHHE BOSMOKHBIX THUIIOB YIPABISEMbIX €IUHUL] KAK OCHOBHYIO
Y4acTh TOJKOBAHHS YIIPABISIOIIETO CIOBA.
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OTHOCHUTEINIFHO Ka)J/I0T0 BEIOPAHHOTO CJIOBa («MHILIIEHW») pa3Mevarh B
TEKCTE 0003HAYCHHSI «yYACTHHKOB)» COOTBETCTBYIOIIEro ¢peiiMa, uto
Y MOJICTTUPYET MPOIecC MOHUMAaHUs MIPEeJIOKEeHUS U, B AallbHEH mep-
criekTuBe, TekcTa. COOTBETCTBEHHO, NIPHU HAIMYWU TakuXx 0a3 Juis He-
CKOJIbKUX SI3BIKOB MOKHO CMOJICIIMPOBATh aBTOMAaTHYECKHUI TIEPEBOJI C
sI3bIKA Ha SI3BIK.

N3 M310)KEHHOTO BUAHO, YTO JIETKO TOMJMAIOTCS «(HPEHMOBOMY»
TOJIKOBAHHUIO SI3BIKOBBIC MPEIAUKATHI, TO €CTh CJIOBA, 0003HAUYAIONINEC
JercTBre, cocTostHue miH mporiecc. Co clioBaMu JIPYTUX THIIOB BO3-
HUKAIOT CIOKHOCTH, Pa3pelieHrne KOTOPhIX TMTPOU3BOIUTCS Pa3IUIHbBI-
Mmu criocobamu, ad hoc. Haubonmpuryto TpynHOCT IJI1 OCMBICICHHOM
(hpeiiMOBOI MHTEPIIPETAIMK MPEACTABISAIOT TaK Ha3bIBaGMBIC TPEI-
METHBIE UMEHA, TaK CKa3aTb, TepMbI par excellence. Hamgo ckazare, uro
WX TOJIKOBaHHE BBI3BIBAET CIOKHOCTH MPAKTUYECKH BO BCEX CEMaHTH-
YECKUX TEOpHUsAX (Cp. TPAAWIMOHHBIA 7Sl JEKCUKOTpaduu BOIPOC O
TOM, HACKOJIBKO CIIOBAPHOE TOJIKOBAHHE JOJHKHO BKIIOYATH DHIIMKIIO-
MEIUYECKYI0 HH(pOpMAIHio)'.

OO0muUi TEOPETUUECKH MBICIUMBIN TOAX0 K TOJKOBAHUIO TPEI-
METHBIX UIMEH TaKOB: BO BCSKOM cliydae, Uik UMEH apTe(hakToB U MHBIX
MPEAMETOB, PETYISIPHO YYACTBYIONIUX B YEIIOBEUECKOM NESITEIbHOCTH,
SIBHO MOYKHO HICTIONB30BaTh KIIACCHI THIIA «MaTEPHAID», KHHCTPYMEHTY,
«TIOMETIEHNE», «COCYI» W TOJM. — KaXIbIH M3 TaKWX KIACCOB JIETKO
HWHTEPIPETHPYETCS KaK GperiM (T.e. MpearuKaTHo, ¢ Oosee 3jIeMeHTap-
HBIMHU yYaCTHHUKAMH); IIOHATHO, 9YTO OTHECEHHE MPEIMETHOTO HMEHH K
OJTHOMY M3 TaKuX KJIaCCOB OTpakaeT Hanboliee TUITMYHOE €TO UCIIOIb-
30BaHUE B YeNIOBEUECKOH AedaTenbHocTd. [lo-BuanMomy (Kak moKasbl-
BAIOT, BO BCSIKOM CJIy4ae, HICTOPUKO-CEMAaHTHUECKIE HCCIIEIOBaHMs), B
peanbHBIX S3bIKaX OA00HBIM K€ 00pa30M YCTPOCHA M CEMaHTHKA PsJia
HAaUMEHOBaHWUH MPHUPOTHBIX 00BEKTOB — HANpUMeEp, Ha3BaHWU pacTe-

! Ml He OymeM 37€Ch CIICHUAIbHO YAEIATh BHUMAHHs YaCTHOM MpobiieMe B
CEMaHTUKE €CTECTBEHHOIO fA3bIKa, & UMEHHO, CBA3M PA3JIMYHBIX TUIIOB 3HAUYEHUU
MHOTO3HA4YHOTO MPEAMETHOTO UMEHHU C €r0 TUITMYHOW CMHTAKCUYeCKOi (DyHKIIMEH,
Ha KOTOpYIO BrepBbie oOparwin BHuManue B.B.BunorpamoB B crarbe «O THmax
JIeKCuueckux 3HadeHui» (1953 r; y uMeH Tuna «CBHHbBA» OCHOBHOE 3Hau€HHE —
KOHKPETHOE, MPOU3BOJHOE — METAQOPUIECKOE, M BTOPOE BCTPEUACTCS MTPAKTHUESCKH
HCKJIIOYUTEIBHO B CUHTaKcuueckod (yHkuuu npenukara). B naneneimem H.JI.
ApyTIOHOBAa Jaja YTOYHEHHYIO KIacCHU(UKALMIO THIIOB «TaKCOHOMHYECKOTO» M
«XapaKTEPU3YIOILEro» 3HAYCHUH; B cucTeMe (peliMOBBIX TOJIKOBaHUH y DuimMopa
«XapaKTepU3YIOIINe» 3HAYCHHs TaKkKe 00padaThIBAIOTCst 0COOBIM 00pazoM.
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HUH ¥ J)KUBOTHBIX, YacTeil Tena («KOHOIUIL — TPaBSHHCTOE pacTeHHE,
UCTIONIb3yeMOge JIJIsi U3TOTOBJICHUS BEPEBOK»; HIMEHHO TaKasi CEMaHTHKA
NPUBOIUT K TOMY, YTO B HCTOPHH S3bIKOB Ha3BaHHWE KOHOIUIM YacTo Ie-
PEXOAUT B Ha3BaHUE KpanuBhl M Ha000poT). HeynoOcTBO Takoro nmoaxo-
1a K GpeiMOBBIM TOJIKOBAHUSIM, O4EBU/IHO, TO, YTO MPEAJIOKEHUS, OIH-
CBIBAIOIINE CUTYAIIUIO HETUITUYHOTO HCIOJIb30BAHUS O0OBEKTA U TOTOMY
HE MOTAIOIIUECS IPOCTOMY aBTOMaTH4eCKOMY «aHHOTHPOBAHUIOM, Oy-
JyT BCTPEUAThCsl 3HAYMTEIFHO Yallle M MOAABATHCS JOMOIHUTEIBHOM
TUMH3AIUHA 3HAYUTEIHHO MEHBINE, YeM MPEATIOKEHHS, OMMCHIBAIOIINE
CUTyallil OTCTYIUICHUS OT CJIOBAPHBIX (PPEHMOB IJIaroJILHOTO THIIA
(Bpoze ciy4aeB ¢ Pa3HOTUIIHBIMH ONYIICHUSMH YYaCTHUKOB WM Ha-
JIO)KEHUSIMUA HECKOJIBKHX pa3HbIX (peiMOB), IPOCTO B CHIIY TOTO, YTO
[JIaroJibHBIC IPEINKATHI — B CYIIIHOCTH, POIYKT UMEHHO 4eJI0BEUECKOM
MHTEPIIPETAMH CUTYaIMid, IESTeIBbHOCTH YEIOBEYSCKOrO pasyma, a
MHO)KECTBO IPEIMETHBIX UMEH — MOHATHUIHAS CETKa, C TPYAOM Haje-
3a10Iasi Ha MHOXKECTBO OOBEKTOB JICHCTBUTEIBLHOCTH, HE SIBIISIOLICECS
caMo 1o ce0e YeM-TO CIEIUAIBHO MPHUCIIOCOOICHHBIM /ISl YeIoBeye-
CKOM JIEATENBHOCTH, ¥ TIOTOMY 3HAYUTEIHHO O0Jiee pasHOOOpa3HoE.

COOTBETCTBEHHO 3TOMY, TEXHHYECKOE peIleHHe, KOTOpoe IpH-
HUMaeT Komanaa OwuiMopa (M, mo-BUIMMOMY, HanOoIee eCTeCTBEH-
Hoe) — cnenyroniee. Co3nanve GpeiiMoBoli 0a3bl TaHHBIX TPOU3BOIUT-
Csl HEe «BOOOIIE», a JUIsl KAHHOTHPOBAHHS» TEKCTOB U3 OIpPEeNICHHO-
ro kopmyca. [Ipy TONKOBaHWM NMPEIMETHBIX UMEH CHadaja BBISBISIOT
HanboJiee YaCTOTHBIE B TAHHOM KOPITyCe MPEAUKATHI, C KOTOPBIMH yTIO-
TpeOIIseTcs JaHHOE MPEIMETHOE MMs, COOTBETCTBCHHO, BBISICHSETCS,
B Kakux (periMax 3HaYCHUS ITUX UMCH THUITHYHBIM 00pa3oM 3arioJiHs-
IOT «CeMaHTH4YecKHe poim». COOTBETCTBEHHO, Ui UMEHHU CTPOHTCS
¢peiiM ¢ 1aHHBIM TUTIOM (PPEeiMOB B KaueCTBE «y4aCTHHUKA», a TAKXKE,
10 BO3MOXKHOCTH, C €III€ OJHUM HWIIM HECKOJIBKHMH «yYaCTHHKAMU,
NPE/ICTABISIFONIMMU THUITM30BAHHYIO «Ka4E€CTBEHHYIO» XapaKTePHCTH-
Ky (Bpozme «Marepuaia», U3 KOTOPOTO MpEeIMET M3TOTOBISIETCS, WIIH
«UeNuy, Uil KOTOPOH OH MpeiHa3Ha4eH) .

! CobeTBeHHO TOBOpS, caM PHIIIIMOp He pelraeTcst TOBOPUTH O MPEANKATHBIX
(ppefiMOBEIX) TONKOBAHUSX IPEIMETHBIX CIIOB, YTBEP)KIast, 9TO IPH aHHOTHPOBAHUH
TEKCTa OTHEIbHBIM 00pa3oM INPOU3BOAUTCS AHHOTALMS Al MHILEHU-HOCHUTENS
¢bpeliMa 1 MUIIEHU-»3aMOIHUTENS CIOTa», HO B AEHCTBUTEIBHOCTH TONKOBAHUS
«3aTloJTHUTENEH CI0TOBY, YCTPOCHHBIE TaK, Kak OBIIIO OMHCAHO BBIMIE, JETKO 3allu-
carb KaK IPEIUKaTHbIE.



310 UNITURK SEMINAR

Takolt mogxon, B 00IEM, COOTBETCTBYET TEOPETHUKO-CEMaHTHYe-
CKOMY TIPE/ICTABICHUIO O «BO3MOXKHBIX MHpPax», B paMKax KOTOPBIX
TOJBKO M MOXKET ObITh MPaBWJIBHO NMPOUHTEPIPETHPOBAH CMBICI TOM
WIA MHOHM JMHIrBUCTHYECKOW enuHHIbl. COOTBETCTBEHHO, TeMaTHue-
CKHM OIpaHMYCHHBIH KOPITYC TEKCTOB MOKET pacCMaTpUBAThCS Kak pea-
JU3aIMs CBOETO POJia «IIJIATOHOBCKOM MIen» HEKOTOPOTO BO3MOXKHOTO
MUpa, BHYTPH KOTOPOrO MPOUCXOAUT MOHUMAHUE TEKCTa U CJIOBA TEK-
CTa MOJIY4aroT TOJIKOBaHUE.

Pa3merka xakacckoro cioBapsi (M BIOCJIEACTBUM aBTOMAaTHYECKHUX
CJIOBapel APYrux MUHOPUTAPHBIX TIOPKCKHUX SI3BIKOB) MpEAHA3HAYCHA
JUTSL TIPEIBAPUTENLHON paboThl ¢ KOPIYCOM TEKCTOB, PA3HOOOPAa3HBIX
[0 TEMaTHKE; CTaTHCTUYEeCKasi 00padOTKa TEKCTOB C BBIICHEHHUEM CO-
YETAaeMOCTH CIIOB IIJIAHUPYETCS BIOCIEACTBHM, HO BUAUTCS KaK OJUH
M3 TPOMEKYTOUHBIX PE3ylbTaTOB, & HE HCXOMHBIA MYyHKT paboTHI.
IToaToMy moka MBI AaeM CHHTarMaTudeckylo MH(GOpMAIMIO B TIrax
TOJIBKO JJIS IVIaroJioB, @ TaKXKe OYEBUHBIX ONEPaToOpoB, B YACTHOCTH,
MMEH JIEUCTBUS, COCTOSTHUS U Tpoliecca. B pganpHelmeM miuaHupyer-
Csl PAaCUIMPHUTh 3TOT MOAXOA K MOMETaM; IMOKa e Mbl OpUEHTHPOBA-
JIMCH B LIEJIOM HA TOJXO0[, IEKIapHUPOBAHHBIN B cTaThe (ATpecsH u Ip.
2005, 193—214). CormacHO eMy, UHBEHTaph CEMaHTHYECKUX TATOB
(MM 1eCKPUNTOPOB), CBOCOOPa3HBIN CEMAaHTUIECKHUI METas3bIK, J10JI-
KeH o0ecreunBaTh COEpKaTeIbHOE M a/IeKBaTHOE OMUCAHUE JIEKCH-
KU SI3bIKA, TIPEIMETHON W TPEIUKATHOM', a TaKkKe, B COBOKYIHOCTH C
MOP(OJOTHYECKON M CHHTAKCHYECKOW pPa3METKOM, NlaBaTh HCCIEHO-
BaTEJII0 JOCTAaTOYHYI0 MH(OPMALMIO O 3aKOHOMEPHOCTSX MOBEIEHHS
3JIEMEHTOB BCEX JIEKCHMKO-CEMaHTUYECKHX KJIACCOB B TEKCTax Ha ec-
TECTBEHHOM si3bIKe. [IpeaMeTHbIE TATM WIEHAT CloBaph fA3bIKa C Ha-
UBHO-3HLUKJIONEINYECKOW TOUKU 3peHHs], OTpaxas HEKOTOphIM 00pa-
30M CHCTEMY NpPEACTaBICHUI HOCUTEINA A3bIKa 00 OKpYKaloleM MUpe.
[ToaToMmy, K CIOBY cKa3aTh, TaKk yYIOOHO OBLIO MCIIONL30BaTh IS pPa3-
pabotku cem. unBeHtaps tom CUI'TH «Jlekcuka», opraHn30BaHHBIN
10 MPHUHLMITY Te3aypyca U COAEpPKAIIUNA pa3lebl, COOTBETCTBYIOLIIE

! TlpeqMeTHast JICKCHKa — Ha3BaHUs JKUBBIX CYIIECTB, PACTEHHM, TOp, PEK,
OBOIIEH, PPYKTOB U T.II., IPETUKATHAS JICKCHKA — JIFOObIC IPyTHE BaJCHTHBIC JICK-
CEMbl, NIaBHBIM 00pa3oM 0003Hauarolue eHCTBUE, COCTOSHIE WU MpoLiece, ec-
KPUITOpAaMH Ui KOTOPBIX OyayT 'meicTBue', 'mesTenbHOCTh', '3aHsATHE', 'BO3ICH-
cTBUE', 'CBOMCTBO', 'UHTEpHpeTallvs' U TaKUE UX MOAKIACCH Kak 'Hadaio' u mpekpa-
menue', 'Kay3anus' u 'mukBuganus'. AmnpecsH u ap. 2005
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Ba)KHEHUIITNM CTOpOHAaM IpUpOAbI, )KU3HU U XO03SMCTBA HOCHTEIICH ApEB-
HUX NJHUAJICKTOB MPATIOPKCKOT'O A3bIKA.

OO0 uHBeHTape CeMAHTHYECKUX MOMET

Hama cuctema ceMaHTHYECKUX TIOMET BBIIISIIUT MEPAPXUYCCKHU:
TATU BCTYMAIOT B OTHOIICHUS BKJIFOYCHHUS, IEPECEUCHUSI H OObEIHHE-
HUS, @ TAKKE OTHOIIEHHS «ApryMeHT — OyHKIms» Mexxy co0oi. Jlms
CHUMBOJIN3ALIUN OTHOIIEHUN MEKIy MPU3HAKAMU Mbl BOCIIOJIB30BAIUChH
CTaHJAPTHON TEOPETHKO-MHOKECTBEHHOHN M JIOTMYESCKON CUMBOJIMKOM:

D — BKITIOYEHHE, TTOMETA, CIEAYIONIas 32 STHM 3HAKOM, KOHKPETH-
3UpYeT NpeabIynyto (hum D persn, hum O prof); B CIOBapHOM CTaThe
KOHKPETU3UPYEMbIH NPU3HAK MOXKET OITyCKaThCsl.

N — mepecedenne npu3HakoB (plantNculf).

& «» — KOHBIOHKITUS TIPU3HAKOB (period&quant(time))

v "unn" — IU3BIOHKINS TpU3HAKOB (humv animal).

ApryMeHTbl HPU3HAKOB-ONEPATOPOB CTABATCA B CKOOKax Imocie
oneparopoB (part(body), part(plant), part(constr)); ckOOKHU ke pa3me-
Yar0T COMOAYNHEHHE CBSI30K.

| — oTmenseT cBEeCHMS O BAJIEHTHOCTSIX MPEINKaTa;

JIBOETOUME — OTJENSICT 3aloJIHEHUsl BalleHTHocTel (|Ag:hum,
Pat:plant).

= — pa3aeIseT MOMETHI, PUHA ICKAITIE Pa3HBIM 3HAYCHUSIM MHO-
ro3Ha4yHoro cioBa (plantNcult=food).

CoOTBETCTBEHHO, CJIOBO MOXET IONA1aTh B HECKOJIBKO CEMaHTHYe-
CKHUX KJIACCOB (T.€. O/THO CJIOBO M.0. CHaO»KEHO HECKOJILKUMH Habopamu
MIOMET — CM pHC. Bble (Tak xe ycTpoeHsl nomeTsl B HKPA)). Crosa,
MPUHAAISKAIINE K pa3HbIM JEKCHKO-TPAMMATHYECKUM Ki1accam, Mo-
I'yT OKa3aThbCs B OJHOM CEMaHTHYECKOM Kjacce:

HEADWORD AAJI 1 ceno, cenenue; HacelnEHHBIN MYyHKT; aal;
yayc // cenbCKUi;

SEMTAG settl=aggr(hum)

HEADWORD AFAC (-3w1) 1. 1) nepeBo; ... 2) npeBecuHa
SEMTAG plant=stuff

HEADWORD AC (-3b1) II 1) x51¢6 (Ha KOpHIO); ... 2) eaa, UIia,
SEMTAG plantNcult=food
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HEADWORD YAAIJIEPI'E /aunin-/ kanuiste,
SEMTAG physiolodisease|Pat:hum

HEADWORD YU ALJI kamrens;
SEMTAG physiolodisease

Hwxe crenyer ¢pparMeHT MHBEHTaps CEMaHTUYECKHX IOMET JUIs
XaKaCCKOHM CIIOBapHO 0a3bl, COCTABIICHHBINH C OTIOPOH Ha BHITIICTIPUBE-
JICHHBbIE ICTOYHUKH; TIPY HEKOTOPBIX MMyHKTaX JAI0TCSI IPUMEPHI CII0XK-
HBIX 0003HaYCHU:

a) OMMO3HIHUs COOCTBEHHBIE MMEHA Oonym VS TPEAMETHBIE WMEHA
concr Vs UMEHa TIPeINKaToB abstr

Onym D (persn; patrn; famn; topon)

umena hum N persn
otuectBa hum N patrn
dbamunum hum N famn
TomoHUMBI landsc N fopon

0) Te3zaypycHas Kinaccuduxamnus
L. IlpuponHeie sBneHUs 1 OOBEKTHI nature
1. He6o u HebOecHbIe Tena astr
2. AtmocdepHble sIBIEHUS; BETep, noroaa weather
3. Bona; mops, pexu landsc D water
4. 3emurs, Henpa, MOYBHI S0il
5. BemectBa u marepuansl stuff
4. Jlangmadt space O landsc
6. Bpemena roja, ce3oHbl seasond&period (time)
7
7.

. PactutenbHbII MUp
1. lukopacryuiue aepeBbsi, KyCTapHUKH, TPaBbI plant
[Betymue pactenus plantNflover]
[KynbrypHble pactenus plantcult]
[[L1omoBEIE U SITOHBIE NEPEBBS U KyCTapHUKH plantfruit]
7.2. 3emitenennBIeCKHUE KYJIBTYPHI, 3MaKu cerealsNcult
7.3. Oropoanble KynbTYpbl veg\cult
7.4. Inoxawt fruit
7.5. lets! flower
7.6. llepeBbs tree
7.7. Kyctol bush
7.8. TpaBa grass
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8. XKuBoTHBIN Mup animal
8.1. lukue >kuBOTHBIC animal D beast
[domarnue x)uBoTHBIC animal D beastNdom]
8.2. Iltunwst animal > bird
[domamnss nruna animal > birdN\dom]
8.3. Pe10bI animal > fish
8.4. 3eMHOBOHBIE U IPECMBIKAtOLINECS animal O reptile
8.5. Hacekomsie animal O insect
II. cBepxbecTecTBeHHOE supernat /Mudonoruueckoe myth
[[oKMHHBI 1 niepu hum(\supernat; apakonsl animalN\supernat]
[II. YemoBek
1. HammeHoOBaHUS JTUIT Aum B TOM YHCIIC:
1.1. ums npencraButens npodeccun hum > prof
1.2. sTHOHMMEI hum D ethn
2. Teno body(hum), body(animal), body (hum v animal)
[gacTtu Tena part(body)
Opraunsl part D organ(body)]
3. ®u3MONIOTHs YeTI0BEeKa U KUBOTHBIX physiol
4. bonesnu disease
I'V. Bugsr 1 0051acTH 4enoBeYeCKol IeaTenbHOCTH (activity)
1. Cenbckoe X03SCTBO: 3eMIIC/ICNAE U paboTa Ha 3emite cult
1.1. Beimeuka xneba bread
2. KuBoTtHOBONCTBO dom
2.1. MonoyHo€e TIpOU3BOACTBO Mmilk
2.2. MsicHOe TIpOU3BOJICTBO meet
2.3. lactOumie pastur
3. Oxora, ppI00IOBCTBO, 00pabOTKa PHIOKI, Msica hunt
3.1. CobuparenbcTBO gather
4. Ena v HanuTKy, Kyperue food
5. MarepuanbHas KyneTypa artefact
5.1. TonuapHoe neno ceramic
5.2. lepeBoobpaboTka woodwork
5.3. Mertamisl, 00paboTKa METAJIOB, Ky3HEUHOE JIeNo metal
5.4. TekcTHIIEHOE ¥ KOXKEBEHHOE TTPOU3BOJICTBO fextil
5.4.1. Onexna, 00yBb, TOJIOBHBIC YOOPHI cloth
5.5. M3roroBneHue BOMIOKa felt
5.6. Ilocenenne, xunuiie sett!
5.6.1. CTpouTensCTBO: 3AaHUS U COOPYKEHUS constr
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5.6.2. lom, neranu yctpoicTsa house
5.7. HCTpyMEHTHI U IpUcniocoOeHus ool
5.7.1. MmexaHu3MbI U IPUOOPEI device
5.7.3. My3bIKaJIbHBIE HHCTPYMEHTBI TMUS
5.7.4. mebenb furn
5.7.5. KyxoHHas yTBaphb, nocyzaa dish
6. Orons, 1oObIBaHHE OTHS fire
[O6orpes fireN household;
Ocgemenne lightNhousehold]
7. Pabotsl o nomy household
8. Jloporu U TpaHCIIOPT, TPAHCIIOPTHBIE CPEACTBA transp
9. O0miecTBeHHas AEATETBHOCTH Social
9.1. rocynapcTBo state
9.2 Botlina, apmust war
9.2.1. opyxue weapon
9.3. Opranuzanuu org (00oNbHUIIA, IIKOJA, My3€i)
9.4. Toprosns trade
9.5. uHaHCHI finance
9.6. Penurus relig
9.7. Hayxka science
9.8. UckyccTBo art
9.9. O6pazoBanue educ
9.10. meponpusTust event (ayKyuoH, GePHUCANC, BeHEPUHKA,
8bIOOPYL, UMEHUHDL, 3ace0anue, KyaIbmnoxoo)
9.11. urpsl game
9.12. ciopt sport
9.13. nmpaznuuxu holid
V YenoBedeckoe noBeneHue behav (Kyponecums, npusepeoHutanms)
1. B3auMoJielicTBHE U B3aUMOOTHOIICHUE inter(hum) (63aumo-
NOMOWb, 8PAINCOQ, CXBAMKA, OPAKA)
2. MeHTanpHas chepa
2.1. Meiunenue ment
2.2. namsTh ment D mem
3. Ilcuxuueckas cdepa psych
3.1.oMomus psych S emot
3.2. Boms psych o volit
3.3. BocmpusITHE perc
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11. 53K 1 KOMMYHUKaIUS lang
11.1. peus speech
11.2. TekcTsl text
VI. O6miecTBeHHbIE OTHOIEHMSI el
1. PonctBo kin (mepmun poocmea humNkin)
2. bpak matrim
3. CBoiicTBO affinity (mepmun ceoticmea humNaffinity)
VII Meponnmus
1. yactu B ToM uncne: part() (Hanp., part(hum), part(constr))
2. KBaHTHI ¥ OPLHHA gtm() (HATIP., 060pom, npvldcoK, KUGOK; B
T.4. BEIIECTBA, BPEMEHHU: gtm(time))
3. MHOXeCTBA set() (cucmema, blOOPKA, An20PUMM)
4. COBOKYITHOCTH O00BEKTOB aggr() (moana)
5. uMeHa knaccoB class() (6opvé, nponemapuam)
VIII. Tononorus
. BMECTWIIILIA contain
. TOPU30HTAJILHBIE TIOBEPXHOCTH /107iz
. Bepx super
. Huz sub
. TIpaBo dextr
. JIEBO sinstr
. Baytpu in
. CHapyxu extr
IX. Onenka ev B TOM 9ucie:
1. monokuTENBHAS OIICHKA eV D posit
2. oTpulaTeNbHAS OLIEHKA eV D neg
X. JIBmxkeHue move
1. U3MeHeHune TONOKEHHs Tella, 9acTu Tena move (body)
2. moMeIeHue o0beKTa put
XI. JleicTBue action
1. pusuueckoe Bo3neicTBUE impact
2. co3manue puU3NIecKoro 00beKTa impact O creat)
3. yHHUYTOXEHUE (PU3HUYECKOTO 00BEKTa impact O destr
4. B3auMogecTBue infer
5. mpumenenue Oper
XII. U3MeHeHre COCTOSHUS WM pU3HaKa changest
1. cocTostHUeE state
2. mpouecc process

(e IEN e NV, I SN US T 'O
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3. dyHKIIMOHMpOBaHue Func
XIII. oprruiinas cepa be
1. cymectBoBaHuE exist
2. Ha4aJo CyuiecTBOBaHus be O appear
3. mpekpalleHue cyiecTBoBanus be O disapp
XIV. KayzarusHocts u noap. Caus
Urto uMeHHO «3T0 Bcéy»? [lomyciyxeOHbIe Taroiibl, CIIyKamiie
peIMKaTUBU3aTOpaMu (oreparopaMu oOpa3oBaHUs MPEIUKAIUN 13)
a0CTPaKTHBIX CYIIECTBUTEIbHBIX ?
XV. IIpocTpaHCcTBO, MECTO M POCTPAHCTBEHHBIE OTHOIICHUS
1. MmecToHaxoxaeHUE place
2. IOJIO’KEHHE Tella B IIPOCTPAHCTBE Space
3. KOHTAKT W o1opa contact
XVI. O6nananue posess
XVII. KauecTBa qual
[qual(hum) denoBedeckue KadecTBa, qual(tool) xadecTBa WH-
CTPYMEHTOB,
qual(body) xauecTBO Tena — CHILHBIN, TOJICTHIN U T.. |
XVIII. ®usuveckue cBoOUCTBa phys
1. 3ByK sound [3Bykomoapaxanus sound\speech; “ciaymarb/
ciplmare” perc(sound)]
. uBeT colour [iBeTooO03HaueHus colourNspeech]
. cBeT light
. 3anax smell
. BKyC taste
. TeMIieparypa temper
. Bec weight
. hopma form
. pa3mep size
10. Paccrostaue dist
11. CxopocTts speed (move)
XIX. Bpewms (time) B TOM yucIe:
. lepuof period
. MOMEHT moment
. ICHb Henenu week
. Mecs1 month
. BO3pacT age
6. lmutenbHOCTH dur(period)

O 00 31O\ L =~ Wi

DN kW —
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XX. Ucuucnenue numer
1. Benuunna
B TOM YHCIIE:
Oonpias max
manas min
abcomroTHas abs
2. KonnaecTBo quant
3. Enunnua uzmepenus unit
4. [Tapametp param [8vicoma, epy30n00beMHOCMb ]
XXI. MogansHOCTE mod [Hag00HOCTE, BO3MOXKHOCTb, HYKHO |
XXII. YUCJIUTEJIBHBIE num
1. xonudecTBeHHBIE num > card
2. OPAZIKOBBIE num D ord
3. cobuparenbHble num O collect
XXIII. MECTOUMEHUA pron
1. auuHBIe pron D pers (s, OH)
2. Bo3BpaTHble pron D ref (cebs)
3. mpUTsDKATeNbHBIC pron D poss (MO, e2o, C80lL)
4. BONpOCHUTENbHBIE/OTHOCUTENbHBIE pron D rel (kmo, komo-
Ppulil, K020a)
5. yKkaszarenbHbie pron O dem (a3mom, maxoti)
6. HeonpeneeHHbIE pron O indet (Hexomopblil, HeKo2od)
7. oTpHIaTenbHEIE pron O neg (HUKAKoU, Hu4ell)
8. KBaHTOpHEIE (OTPEACIUTENBHEIE) pron D spec (6CaKull, Kaic-
obill, 110001)

OTHOWICHUSI CEMAHTUYECKOM M CJ10BOOPa30BaTEIbHOM
pa3MeToK

OTaensHO cremyeT cKa3aTh O CYyIIECTBEHHOW JIsi Hamed Oasbl
0COOEHHOCTH PAaCCTAaHOBKU YaCTEPEUHBIX U CEMAaHTHUUYECKUX MOMET U
pa3nuuMsX B MX TpakToBKe. Kak M3BECTHO, CYLIECTBYIOT HEKOTOPBIE
OTJINYMSA B CIIOCOOE BBIJICNICHUS YacTel peur B TIOPKCKUX S3bIKaX pas-
JUYHBIMU U TPAMMAaTHKaMH, CKQ)KEM TaK, TFOPKCKU U €BPOTIEHCKU OpHU-
SHTUPOBaHHBIMH. HamoMHHM, YTO OHO M TO K€ CIIOBO B TIOPKCKHUX
SI3BIKAX MOYKET TPAKTOBATHCS KaK CYIIECTBUTEIILHOE, MIIM TIPUIIaraTelib-
HOE, WJIM Hapedre B 3aBUCUMOCTH OT CHHTAaKCHUECKOW (PyHKIIMH, BBHI-
MIOJTHSIEMOW UM B MPEIUIOKEHUH (mac mypa ‘KaMEeHHBIN IOM’ Kiyienep
otiHanyanap ‘mManeHbkue (Manbimn) urpatot’). [losTomy B Hamel Mo-
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JIeTM HEeT pa3HbIX CHCTEM TITOB Ul TPATUIIMOHHO BBIICIISEMBIX Ya-
cTeil peun, kak, Hanpumep, B HKPS, paspaboTunku KOTOPOTO MUIIYT:
«Jlekcuko-cemManTHUecKass MHGOpPMAIIHS UMEET Pa3InYHYI0 CTPYKTY-
py Ans pasHeix yacted peum» (http://www.ruscorpora.ru/corpora-sem.
html). B HKPS cBoro cTpykTypy moMeT WMEIT coOCTBEHHbBIC, TIPe/I-
METHbIE U HeNpPeJIMEeTHbIE CYILeCTBUTEbHbIC, TpUaraTeibHble, Hape-
yus, aroisl. [IppyeM B cucteMy ceMaHTUYECKHX OMET BKJIFOUYEHA U
rpamMMaTHyeckasl ¥ CI0BooOpa3oBaTenbHas WHPOPMAIHS: Kay3aluus U
CITy>KeOHBIN CTaTyC y IJIaroJioB, AUMUHYTHUBBI, ayTMEHTATUBBI, CUHTY-
JSTHUBBI U T.II. y UMEH.

B a5ekTpoHHON XaKacCKO-pYCCKO#l cioBapHOil 0asze st mHQOp-
Maluu Takoro poga npeanasHadeHo moie DERIVGLOSS, roe npen-
CTaBJICHO JICJICHUE OCHOBBI Ha CJII0BOOOpa3oBaTelIbHBIE (DOPMAHTEI
W JIaHbl CTaHJAPTH30BaHHBIE IPAMMEMHBIC MMEHA ATHX (OPMaHTOB,
B OCHOBHOM W3 MHBEHTAps JieKcHueckux QyHkimid Mogenn «CMbIcT
<=> TekcT».

HEADWORD CBICXAPAPFA /cwicxap-/ 1) pacramnuBarb, BbI-
TaIuIMBaTh (KHUpP); cOCXa 4Yaa ChICXapapra pacTONUTh CBUHOE Calo; 2)
MIPOLEIUTD, OTAEIUTh BBITOIIKU (Hanp., Macia, caja).

DERIVGLOSS *npocaunBaThea&miaBuThes=Caus-!

SEMTAG Caus(process(food N household))

OTMmeTuM, 4To TaKue ONepaTophl Kak Kay3alus (caus) HCHONb3YIOT-
Csl M Kak MMsI CJIOBOOOPA30BaTEIbHOTO THIIA, M KaK CEMaHTUYECKHM T3,
T.K., C OZJHOI CTOPOHBI, OCHOBBI, COJIEPIKALIIE CIIOBOOOPa30BaTEIbHbIH
Kay3aTHBHbIM addukc, He Bcerna SBIAIOTCA Kay3aTHBaMU CEMaHTH-
YECKH:

HEADWORD aaprianapra ObITh YBOKCHHBIM

DERIVGLOSS Tsxenpli=0Oper=Caus-

SEMTAG Pass(interNposit)

(ceMaHTHYeCKOE pa3BUTHE, OUYEBUIHO, Uepe3 “‘BbI3bIBATH yBaXKe-
Hue”

- a, C Ipyrofl CTOpOHBI, CEMAHTUYECKasl Kay3aTUBHOCTh HE BCETIa
(hopMabHO BhIpAXKCHA B OCHOBE:

! OTHOCHTENIBHO PEKHii Kay3aTUB OT He3a(pUKCHPOBAHHOIO B XaKACCKOM Kak
HETIPOM3BOAHOTO NMPATIOPKCKOTO I1arojia *sii- > *siz- 'cOUUTHCS; TasITh, TNIABUTHCS'
3CTS 2003, 394.
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HEADWORD O/IbIHAPYA /onpiH-/ «TOUTHY
DERIVGLOSS *Inch(orous)=Refl-!
SEMTAG Caus(Func(FireNHousehold))

HEADWORD XBbIPAPF A /xbip-/ I oTcKkabauBaTh 4TO-1I.
DERIVGLOSS -

SEMTAG Caus(disapp)

HEADWORD XBIPAPF A /xpip-/ Il yHuuTOXATD,
HUCTPEOIIATH

DERIVGLOSS -

SEMTAG Caus(disapp)

UYro kacaeTcs TaKMX TPAIUIMOHHO BBIACISEMBIX B IPaMMaTHKaxX
JIEKCUKO-TPaMMaTH4YeCKUX KJIACCOB (M COOTBETCTBYIOIIMX MM YacTel
pedr) Kak «MECTOMMEHHUE» U «YHCIUTEIBHOE», TO MBI IIPEAIIOYUTACM
HE BBIWICHATh UX M3 JIEKCUKO-TPaMMaTHYeCKOro Kiacca «umsi». Ha
HaIll B3IV 9T TUIBI UMeH-TudTepos (cp. SAkobcon 1972, 95-99) He
SIBJISIFOTCSI OTACIBHBIMU I'PAaMMATHYECKUMH KJIACCaMH, MOCKOJIBbKY Ha-
00p MX TpaMMaTHYECKUX KaTeTOPHi COBMagaeT ¢ MMEHHbIMH. Kak u
Jpyrie UMEHA, MECTOMMEHUS U YHCIUTEIbHBIE MOTYT YIOTPEOIATHCS
B (YHKIHUSX aKTAaHTOB, aTPUOYTOB U TPEINKATOB.

iKi anmam JBA I1ara;

iKi an canzam [4] moxy4un ABOMKY
IKi XOHbIXMblE JBaKIbI )KCHATHIN
yc atimax O3im TPH BHUJIa paCTCHUH

Ilacman on munnewn xopvixxawu, am nvizo4ax ocxac yabac
CHauana oH MeHs 0osiICs, a Tenephb KaK TeJICHOK CMUPHBII

Mpuina, onapuviy nipci Anexceii Kpyoickog
Bort (3ToT) oqun u3 Hux Anexceit Kpyxkos

'OTBIMEHHOM [JIAT0JT *Gt-1- 00Pa30BaH C MOMOIIBIO Cy (. -1-, CTab0 TPOAYKTUBHOTO
B COBPEMEHHBIX TIOPKCKHUX SI3BIKaX, HO IOBOJIBLHO OOBIYHOTO IS IPEBHETIOPKCKOTO,
CO 3HAUCHHMEM CTAHOBJICHHUS NpHU3HaKa (T.e. «3aroparbcs») — cM. Erdal 1991, 474-
479. He 3apukcupoBaH B TIOPKCKUX SI3BIKAX; HO UMEIOTCS IPOM3BOIHBIE OT HETO C
Kay3aTHBHBIM Cy(Q. (QJIT. 00bip- 'Pa3BOAUTE OTOHB') M C peIeKCHBHBIM (XaK. 00yH-
'"TONUTS'; Ap.-yUT. otun- "pactrarumBars' (?) B couetanuu otungu otunin 'nposa (Acc)
Ha pactonky’ Maitr., cm. Erdal 1991, 609); a takxke oOHIETIOPKCKOE MPOU3BOJHOE
ums Ha — (Erdal 1991, 337-338) otun 'mpoBa’ (mpou3BOAHOCTh HA —duy ¢ GOHETHY.
YHOpoIIeHUeM, Tpeiaraemas M. 9paanom Ha ¢. 156, MajoBeposiTHa).
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On Totioy3ap, nvicxau HLIMbIPM 0CXAC, XAPA XapaxmapulHaH xasu
KOpibicker, 010X kOpizin Apuna Ilemposuazap macmaan

Ona npoH3uTenbHO nocMorpena Ha TolioHa [cBouMH] Kak crienast
yepeMyxa YepHBbIMHU TJ1a3aMH, 3THM 3Ke B3TIIs0M OKuHYyna Apuny [le-
TPOBHY

ny mypaoa azvliaxcblH4am
B 3TOM JIOME MHE ITPOCTOPHO

Ilynap mypue xayaaoa, anay ac napvin 0ObLIPYAMXAHHAD
OHnu (9TH), pacTepsBUINCH, HEAOITO CUACIH B Tellere

OTH rpynIsl UMEH MPEACTaBISIOT OO0 crienuduyeckne ceMaHTH-
gyeckue Kiacchbl. [109ToMy MOMEThI «MECTOMMEHUE» H «YHCIUTEILHOEY,
BKJTIOYAs X JIEKCHKO-TpaMMaTHYeCKUeE paspsiibl (pron.pers, num:card),
B XaKacCKoH cioBapHOi 6a3ze otHocsTcs K oo SEMTAG:

HEADWORD OJI mecT. 0oH, OHa, OHO; TOT, Ta, TO
SEMTAG pron o pers=pron > dem
HEADWORD CHUTI'IC BoceMb

SEMTAG num > ord

HeKOTopLIe NMPpUMEPDbI UCITOJB30BaAHUA
CEMAHTUYECCKHUX MOMET

Campblii pacipOCTpPaHEHHBIM THII 3apoca K CEMaHTUYECKU pa3Me-
YEHHOH CJIOBapHO 0a3e —3TO HAXOXKACHHE MO0 JAHHOMY CEMaHTHY€ECKO-
My. IPU3HAKY CJIOBA WM TPYIIHI ciioB. [lonbp3oBarens nomyvyaeT MHO-
JKECTBO JICKCEM, XapaKTEePHU3YIOIIeecs: TOM WM HHON CTETeHbI0 OIIN30-
CTH 3HAYCHUM (CHHOHUMUYECKUHN PSIJI, TUTIEPOHUM C €TO THIIOHUMaMH,
AHTOHMMBI, KOHBEPCHUBHI, cCEMaHTHYecKoe mosie B Bepcuu 0. H. Kapay-
J0Ba, HAOOp CeMaHTHYEeCKUX (DYHKIMI OT JAHHOTO CJIOBAa B BEPCHU
Menpuyka—KoiakoBckoro—AnpecsHa WIH JIEKCUKO-CEMaHTHYECKYIO
rpymmy B Bepcuu O. B. Ky3Henooit).

BTopoii T 3anpocoB CITy>KHUT penieHu o 00Jiee CIOKHBIX HAy9IHO-
HCCIIEIOBATENBCKUX 3a7ad. JTO, HANpUMEp, ONpeelieHHe JEKCHKO-
rpaMMaTHYECKON COYETaeMOCTH CJIOB, CHATHE CEMaHTUYECKON HEeoI-
HO3HAYHOCTH MHOTO3HAYHBIX CIIOB H T.II.

1. 3a0aua nonyagmomamuueckozo CHAMUA CEMAHMUYECKOU He0O-
HO3ZHAUHOCMU 2114207108 HA OCHOGE CeM. XAPAKMEPUCHUK AKMAHMO0G

3amaun CHATHS CEMAaHTHYECKOH HEOJHO3HAYHOCTH TIIArojioB WC-
X0 U3 CEMAaHTHUYECKOM. pa3METKH KOHTEKCTa, @ UMEHHO C ITOMOILBIO
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JAHHBIX O IJIATOJBHBIX MOJENAX YMNPABICHHSA, B KOTOPBIX aKTaHTaMm
V1aroJia MpOCTaBJIEHbl CEMAaHTUYECKHE. TATH, T.€. C IOMOILBIO T.H. «Ce-
ManTHaeckux ¢punbsTpoB» (Kycrosa I. U., Tonmosa C. 0. HKPA: ce-
MaHTHYeCKUe (QUIBLTPLI ULl pa3pelIeHnss MHOTO3HAYHOCTH IJ1aroJioB //
HanmonaneHelil kopmyc pycckoro si3bika: 2006—2008. HoBsie pe3yib-
Tatel 1 niepenektuBbl. CI16.: Hectop-Hcropus, 2009, 258—276).

[TpumepsbI 1aro10B-OMOHUMOB:

B HacTosilMii MOMEHT JIEKCMYECKHE OMOHMMBI M IIPOCTO MHOTO-
3HauHBIE CJIOBA B CIIOBapHOM 0a3e pa3nyaroTcs pUMCKUMHE U apaOCKu-
mu dpamu B oie FIELD 1. Teneps Mbl coOupaemcst pa3audarb X
€lIe U C IOMOIIBI0 CEMAaHTUYECKHUX ITOMET, KaK CaMHX IJIaroJioB (B CJIO-
Bape), TaK U UX aKTAaHTOB (B Pa3MEUEHHBIX TEKCTaX KOPITyca).

KU3EPI'E /kuc-/ I 1) pe3ars, pa3pesarsb, cpe3ars, OTpe3aTh 4TO-IL.;
IIeK Ku3epre pes3ars XJe0; Mbl9axHaH Ku3epre pe3arb HOXKOM;

kuc- impact | Ag: Pers; Pat: Concr, Instr: Tool

inek food

nblYax instr

KUM3EPTE /xuc-/ 11 1) HaneBatp uto-i1.; OJiK Ku3epre HaieBaTh 00-
yBB, 00yBaThCs; 2) HOCUTH YTO-JI.. TOH KU3EPTre a) HaJeBaTh MMajbTo;

kuc- put | Ag: Pers; Pat: Cloth

TOH cloth

Onik cloth

KU3EPTE /kuc-/ 11l mepexoauTsh 4TO-I.; MEPENPaBIAThLCA 4depe3
YTO-J1.; CyF KU3epre MepenpaBisiThCs yepe3 peKy; 4os Ku3epre nepe-
XOJUTD Yepe3 JA0pory; Ya3ar Ku3epre nepexoauTb BOPo.

kuc- move | Fact: Pers&Anim; Loc: Space

cyr landsc o water

qou space\transp

CoOOTBETCTBEHHO, aBTOMaTHYECKHUH Tapcep jJaet ¢opMe Taroyia ¢
OCHOBOMH Kuc- TpY BapuaHTa pa3dopa, OTINYAIONINXCSI HOMEPOM U Tie-
PEBOJIOM TJIarojia, B3ATHIMHU M3 CIOBapsi. MOXKHO MOCTPOUTH (PUITBT,
KOTOpBIﬁ 6y)1€T MMPOBCPATHL COOTBECTCTBUC CCMAHTHYCCKUX IMOMCT aK-
TaHTOB B CJ'IOBapHOﬁ CTaThC 1j1arojia CEMaHTHUYCCKUM ITOMETaM MMCH,
BCTPETUBILUXCS B TOM e TPEUIOKEHUH, YTO U T1aroj, B Tekcte. Kak
MBI BHJIUM, B TIpUMEpaxX MPEUIOKEHUH, TPUBEIECHHBIX B CIOBape MpH
Ka)K7IOM TJIaroyie, Takoe COOTBETCTBHE cobOmtonaeTcs. Eciu npu kakom-
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TO W3 BApUAHTOB aHaJIKM3a COBMAJCHUS HET, TAKOW BapUaHT aHAJIN3a OT-
OpaceiBacTcs. T.e., MOKeT OBITh BBIBEJCHO MpaBMIIO BUAA: «Eciou ak-
TaHT IJIarojia Kuc- BEIpaYKEH UMECHEM, TIPUHAUICKAIUM K CEM. KIlaccy
“omexnaa”, TO B JaHHOM KOHTEKCTE 3HAUE€HHE 3TOro Iiaroja — ‘Haje-
BaTh ». B nmanpHeieM npaBuio MOXeT ObITh 0000IIEHO AJIS IEJI0TO
KJIacca OJJHOTUITHBIX TJIATOJIOB; BBIIETICHUE TAKUX KIIACCOB JIJISl HAIIUX
KOPITyCOB TMIPEJICTABISIETCS JEIOM OyIyIIero.

2. 3a0aua nonyasmomamuyueckozo CHAMUA CEMAHMUYECKOIl He-
O0OHO3HAYHOCHU MHOZ03HAYHBIX UMEH HA OCHOBE UX JIeKCUYECKOU
couemaemocmu

Pazpemenne omonummMuu B rpynme uMeH «4ac [ “‘cieza”
[physiolNwater]; 11 Bo3pacT, rox, nera [quant(time)]; 111 1) gac // gaco-
BoH [period&quant(time)]; 2) vace [device]; IV 1) Mononoi, 3eEHbII
[age; color(plant)]; 2) cBexwuit [qual(food)]; V cwipoit [qual(concr)];
VI BecHa [season]» He OCYIIECTBHMO aBTOMAaTWYECKH JIJIsl BCEX 3Ha-
YEHW MHOTO3HA4YHOTO CJIoBa (Tipu ToM, 4To cioBo 111 momonamio sty
rpyHIy TIOPKCKUX OMOHHUMOB, Oy/ly4d 3aIMCTBOBaHO U3 PyCCKOTO — HO
He oOnanas GopMalbHBIMY IPU3HAKAMHU PyCH3MOB).

ITo npu3HAKY TEKCUYECKON COYETaeMOCTH C YHCITUTEIbHBIMH JTyd-
III€ BCETO ONPEICIIAIOTCS 3HAYCHHMSI ‘TO/I U ‘Uac’ (armcaxxa TOFbI30H Yac
CTapHKy JIEBSHOCTO JICT; MaJa MHC Yac TOJABIPAbI PeOEHKY UCITOTHU-
JIOCh TISATH JIET), TAKIKE OHU BCTPEUYACTCS B KOHTEKCTE CJIOB C CEM. TITOM
time (MPTEH YMTi YacTa yTPOM B CEMb YaCOB) — 3aTO Pa3INMUNEe MEKIY
HAMH TTPaAKTUYECKHU HEBBIABUMO; 3HAUEHNE ‘dachl’ (€AMHCTBEHHOE Cpe-
JI1 HUX C TOMETOM, BXoAsImeH B kitacc Concr) BeISIBIISICTCS, HAIIpUMED, B
KOHTEKCTE CJIOB C IIOMETOM stuff (aJTHIH YacC 30JI0THIC Yachl). 3HAYCHUE
‘3€JICHBI’ MOXKHO TIPUCBOUTH CJIOBY ¥dC B KOHTEKCTE CIIOB C CEM. T3-
roM plant, plant:part (4ac 0T MoJIOfas TpaBa; 4ac OT YiJIM MyKTeTde,
4ac¢ XaMbIC YiJTd MOHABLIYA (oIbK. KaK 3eN€Has Mopocib u3rubaert-
Cs, KaK MOJIOIOM KaMBIII Ka4aeTCs (0 Midcmuke O8UICEHUST MO0OOU
degyuikiy)), OHAKO 3HAYUTEIHLHO CIIOKHEE BBIWICHUTHh 3HAYCHUS YdC
‘CBEXUI’, T.K. 3TO MOXKET OBITh W MHIA (Yac XaJac CBexXui xied), u
peOeHOK (Yac maJjia HOBOPOXKAEHHBIN MIJIaJIeHell) — CII0Ba, IPUHA e
JKalue K pa3InYHbBIM CEMaHTHUECKUM TPYIIaM; TaKas e CUTyarlus
M CO 3HAUEHUEM ‘BIIAXKHBIA — JApEBECHHA, IIKypa, obnaka (4ac arac
CHIpasi IPEBECHHA (KAK CMPOUMENbHblU Mamepuas), 4ac Teep cbipas
LIKYpa (MOIbLKO YO CHAMASA C HCUBOMHO20), YacC MYJAyTTap TSDKENbIE,
Ky4eBbIe O0IaKa (0ooicoesble Uil cHe2osble).)
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3. Ompasicenue uucna ¢ 21azone NPu CO2nACO6AHU NOONEMHCALe-
20 U CKa3yemozo.

B xakacckoM s3bIKE€ COINIACOBAaHHME MOAJIEKAIIEro M CKa3yeMoro
B YMCJI€ 3aBHCUT OT TOTO, YeM OHM BbIpaxkeHbl. Eciu mojnexaiee B
€IMHCTBEHHOM YHCIIe, CKa3yeMOoe BCera C HUM COIVIaCOBAHO (1. Ync-
JI0 HE MapKupoBaHo). Ecam mojuexariee BO MHOXECTBEHHOM YHCIIE,
TO €T0 COITIACOBaHUE UMEET HEeKoTopbie ocobenHoctu [['X 1975 303-
304]. CoracoBaHue MO YHCITY 003aTEIBHO JIUIIb B TOM CITydae, eCIIH
MOJIE)KAIIee BHIPAKEHO MECTOMMEHUsIMH | 1 2 11. MH.4. B Oonpmmn-
CTBE OCTaJIbHBIX CITydaeB, KOT/a TOJIeKAIIee BEIPAKEHO 3-M JIUIIOM,
COIVIACOBAHUE €T0 CO CKa3yeMBbIM MPOUCXOMUT (axymbTaTUBHO: Onap
moavinua/moevinuanap ‘Ouu padorarot’; Ilic (2 1. MH.4.) uackanviedvic,
5?7 ‘MpbI cyacTiiuBeie, na?’ Ha mociemqHeM nmpuMepe MOKHO HaOIOnaTh
3a0aBHbIH Cilyyall aBTOMaTHYECKOTIO CHSTHUS JIEKCUYECKOH OMOHUMUM:
CJIOBY nic MOPO(OJIOrMYECKUI aHANIMW3aTOp aBTOMATOM MpHUMULIET 2
nepeBojia: JINYHOE MECTOMMEHHUE Mbl U CYIIECTBUTEIBHOE W0, a 10
npusHaky Pers2 Pl cka3zyeMOro MOXXHO CMENIO BBIOpaTh U3 JABYX OMO-
HUMOB MECTOMMEHUE Mbl.

4. Hcnonvzosanue cemanmuyiecKkon pasmemKu 0meoenbHylx cio-
eapeil npu cocmagaeHuu IMUMOI02UYECKON 0a3vl OAHHBIX

B nporiecce cemMaHTHUECKON pa3METKH XaKacCKOM CIIOBApHOM 0a3bl
cTaJjia O4eBHIHA HEOOXOAMMOCTD pa3rpaHIMYSHHS IBYX OOJBIIHNX, XOPO-
10 PA3JIMYUMBIX IJIACTOB JIEKCUKH — COOCTBEHHO XaKacCKOW (IImpe —
TIOPKCKOW) M TIPUIIE/IICH B XaKACCKHH Yepe3 MOCPEIACTBO PYCCKOTO
s3bIKa. AJIANTUPYS YK€ CYIIECTBYIOIIME B Pa3IMYHBIX KOPIycaxX WH-
BEHTApH CEM. IIOMET K CBOUM HY’KIAaM, MbI IIPULUIM K BBIBOAY, 4TO
€CTb HEOOXOAMMOCTh JI€TAM3UPOBAaTh CUCTEMY NOMET AJIS IMpeaAMeT-
HBIX UMEH, 0003HayaroIluX, HaIpuMep, pacTeHHsl, >KUBOTHBIX, BHUJIbI
YeJIOBEUECKON NesITeIbHOCTH, WHCTPYMEHTHI, MPEIMEThI JIOMAIIHETO
obuxona, npodeccuu U T.I. — T.€. JIGKCHUKY, OIMMMCHIBAIOIIYIO TPaIUIH-
OHHBIE C(Epbl KU3HU U JESITEIBHOCTH HOCHTEIEH XaKaCCKOTO S3bI-
Ka (o0macTd, B KOTOPHIX OH €IIe He TaK 3HAYUTEIBHO CHajl TMO3UIUH
pycckomy) st 9THX 1ened B CIOBapHYyI0 0a3y ObLIO BBEACHO elle
onHo HoBoe mosie ETYM, npenHasHaueHHOE ISl STUMOJIOTHYECKHUX
noMeT. [Ipy mepBoM MPOXOXKICHUH CIOBaps Ha MPEAMET MpOCTaBIIe-
HUSl CEMaHTHUYECKUX TATOB B 3TOM TOJIC MapajuIeIbHO MPOCTABIISIOT-
Csl TIOMETHI TUS — TOJIBKO JUISI PyCCKUX 3aMMCTBOBAHUN W CJIOB, TIPH-
HIeJIINX B XaKaCCKUM depe3 pycckoe MOCPeaCTBO (Ul TIOPKCKUX IO
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MIPOMCXOKACHUIO CIIOB BIOCIEACTBUU IUIAHUPYETCS CHENaTh CCBUIKH
Ha TIOPKCKYIO 3TuM. 0a3y). MHcTpymenTtapwmii cucremsl Starling mo-
3BOJIICT VIS 3HAYMTEIBHOM YacTH CIIydaeB NMPOCTAaBUTh IIOMETY aBTO-
MaTH4YECKH (3TO, HAIPUMEP, BCE OCHOBBI, HAYMHAIOLIUECS HA 3BOHKYIO
OykBy, u 1of1.). Hanoxxenne ¢unsrpa no npusznaky ETYM = rus mact
HaM ciexyonme paboune BO3MOKHOCTHU: OTAEJICHHE YacTH CIIOBaps,
JUIs1 KOTOPOM MOKHO 1T03aMMCTBOBATh CEM. TATU U3 CI0Bapel pycCcKoro
s3pika 1 HKPS, ot npyroii, 66pmeit gacTu, cOCTOSIIEH U3 TIOPKCKON
JIEKCUKH; BO3MOXXHOCTb 00Jiee HAIIAIHO OLIEHUTh CTEIEeHb OCBOEHUS
PYCCKHX 3aMMCTBOBAaHUHN XaKaCCKUM SI3BIKOM HE TOJIBKO B CEMaHTHYe-
CKOM IUIaHe, HO U B TPaMMaTHYeCKOM (0COOCHHOCTH CIIOBO- U (op-
MOOOpa3oBaHus; MoJieNiel ynpapieHus). B manpHelinieM 3TUMOIOTH-
YecKre TTOMETHI JOJDKHBI ObITh MPOCTABIIEHBI MO BCel 0aze, 3T0 JacT
BO3MO)KHOCTb HCITOJIB30BaTh €€ B padOTe MO MapaieIbHOMY POEKTY
[TonHo# 3TUMONIOTHYECKON 0a3bl IO TFOPKCKHUM SI3bIKaM, U B MEPCIICK-
THUBE TUIAHUPYETCS aBTOMAaTUYECKU CBS3aTh MEXAYy cOOOW BCe HaIIH
TIOpKckre 0a3pl. CeMaHTHUYECKas pa3MeTKa B COYETAaHHH C HaJOXe-
HUEM ITHMOJIOTHYECKUX (PUIBTPOB MOXKET TOMOYb aBTOMAaTH4YECKOMY
BBIOOPY MEXy OMOHUMAaMH MPU YCTAHOBIICHUH B3aUMOCBSI3EH MEXILY
STHMOJIOTHUECKON 0a30i U CIIOBapsIMU KOHKPETHBIX S3bIKOB. /1151 3TOM
paboThl MporpaMMa JIOJKHA MMETh CEMAaHTHYECKYH0 WH(GOpMAIUIO
JUISL pa3pelieHus: OMOHUMHH (WIH KBa3HOMOHHMHH). CeMaHTHUecKast
pa3MeTKa OKa)eT 3HAYUTENIbHYIO MOMOIIb IIPU OIpPEIEIeHUN CeMaH-
THUYECKON OJM30CTH POACTBEHHBIX CJIOB U3 CIOBApHBIX 0a3 pa3IMuHBIX
TIOPKCKUX SI3BIKOB. Tak, MOXXHO OyJeT CpaBHUTH, HACKOJIBKO XOPOIIO
COXPaHSIOTCA AP-TIOPK. 3HAUEHUSI B COBPEMEHHBIX TIOPKCKHX SI3bIKaXxX U
KaKOBO COOTHOIIIEHUE MEXK]Ly HUMH.
[Tpumepst
Xakacckas cioBapHasi 0a3a

HEADWORD AT I nomanp, KOHb
SEMTAG animalNdom

HEADWORD AT II ums, kiandka
SEMTAG speech(onym)

HEADWORD ATAPFA /ar-/ | 1) cTpensiTs
SEMTAG impact|Instr:weapon

HEADWORD AC I nacka
SEMTAG animal
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HEADWORD AC II xne6
SEMTAG plantNcult=food

HEADWORD AC III ronon
SEMTAG perc(physiolNneg)

HEADWORD AC 1V maino
SEMTAG min

[Ton6aza “JIpeBHETIOPKCKUEN” N3 DTUMOJIOTHYECKOM 0a3bl 1O TIOPK-
CKHUM SI3BIKaM:

AT, AT 1. ums: 4dib ahmid atim ums Mmoe Anu6 Axmen (IOr B 150)>
ratnapuspi atliy tanri tanrisi buryan atin bu nom erdininir ati birld ata-
ju inca tep teziin mMycTh OH, MPOU3HOCS UMs OyIIBI — OoTa OOTOB — IO
nMeHH Ratnapuspa BMecTe ¢ Ha3BaHUEM DTOM APArolEHHEN CYyTpBI CKa-
xet crenyromee (Uig I 30,); ata orni ati oyulqa qgalir ums 1 monoxenue
otma ngocrarorcs ceiay (OBN 2012); 2. tutyn, 3Banue: ¢ki oylima jabyu
Sad at bertim 1ByM MOMM CBIHOBBSIM 5 J1aJl THUTYJIbI 0Ty 1 mwax (MY ,);
atim qul tapuyCi kdr ornum qapuy 3BaHue Moe — pab-IPUCITYKHUK, Me-
cro Moe —y nBepu (OBN 53.); 3. HasBaHue, HaMMEHOBaHUe: anur) basi
soyuqdin ap aq turur anuy Gclin anuny ati muz day turur ot Xos0/1a Bep-
mHa ee (eopwl) Best Oenasi, mosTomy ee HazBanue — JleasHas ropa (JIOK
26.); ddibnin jeri ati jligndk eriir Ha3BaHNe POAUHBI (O)KE. MECTHOCTH)
anu6a — FOrnaxk (IOr B493); kitab ati nazBanue kuuru (OBK 812).

AT II nomans, konb: antay uluy oliig baryu tiisti kim jikldmakka
keltiirmakka at qayatir ud azliq boldi cTonp MHOTO MOCTaNMOCH OOBIUH,
YTO MMOTPY3UTH €€ U MPUBE3TH HE XBATAJIO (OVK6. CTAIO HEAOCTATOYHO)
nomazei, MmynoB 1 0b1koB (JIOK 313); er at ¢ddrlddi my»kunHa ocemman
xoust (MK I 300); atinda qodi tiiSti on comren ¢ kous (OBK 19016).

AT- 1. 6pocars: kelsd kisi atma anar ortér kiild ecom nmpumet xTo-
6o, He Opocail emy B jmio ropsuyio 3oy (MK I 129); 6ziig otqa
atma bu diinja i¢lin He Opocatics B oroHb paau omar mupa (OBK 5814);
i¢indé tatiy bolmasa ol qayun ani tastin atyu bolur eciu JpIHSI HEBKyCcHA
BHYTpH, TO €€ CJIeJyeT BRIOpOCUTh HapyxKy (OBK 3049); 2. cTpensTs:
ja qurup oq alip adnayu isig 0zinté adirtim ... ersér ecnu 4 ... HaTIHYB
JIYK,BBICTPEIIUII U JIUIIWII KOTO-TO (6yk8. npyroro) sxu3nu (Uig 11 8749);
oqlarni kokkaca atur myckaiire crpensr 1o camoro Heba (JIOK 394); 3.
NepeH. OTTOHSATh, MPOTroHATh: mendéd bulnur sevin€ oti qadyu atar ecTp
Yy MEeHsI JIEKapCTBO CUACThsI, OHO MporoHuT nevans (MK 111 374).
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AS[up. a§?] I ena, mama: billglig kisilir bisiy jer aiy suaroume (~
MyJIpBIE) JIIO[M €T MUILY CBapeHHO# [10 roroBHocTH] (QBN36,); to-
num qoj jiini tap jegiim arpa as ojie’x1a MOsI — OBEUbs IEPCTh, [3TOTO]
MOBOJIBHO, [a] muma mos — u3 sumens (QBN343,); siiCig jayliy as
cajKast, xupHas muma(Suvs9l,); 2. nup, yroumense; 3BaHbId 00€:
qali aSqa beglér ogisa seni ecnm G6exu no3oByT Te0Os Ha TMp(QBK 143 );
olardin birisi kiidanka as ol / ja siinnét asi ja toyursa oyul ogus U3 HUX
(MpoB) cBaneOHBIN / WM K€ TI0 CIIydaro 0Ope3aHus WM POXKICHHS
coiHa (QBK27112,13).

AC I ronognseiii: kecd jatza tanta jana ac turur Bedepom JIsIKeT
[chITBIM], @ yTpoM cHOBa ronoausiid Beraer (OBH 103)); jalin boyazi
todmaz ac jorijur oOHaxeHHoe (?) TOpJIO ero He HachIaercs, [OH]
xuBeT rononubiM (77 V115); atan jiiki as bolsa acqa az korniir 6ymget
€/1bl [Ha eIl |BEIOK BepOITI0/Ia — TOJIOMHOMY [M 3TO]| TOKaKETCS MaJlo
(MK 50,,).

AZ 1 1. mano, nemuoro: az udin nocrnure nemuoro (KP 55,); bilig-
lig edi az biligsiz iikii$ [nroneit] cenymux (~ MyIpbIX) OYEHb MAllo,
HeBEXeCTBEHHBIX MHOTO(QBN 27,); UikiiS az tep ajmas pézirldr deniz
MOp€ HE CKaXET, MHOTO WK Maio, [Bce] mpumer (FOr B ); 2, penxo:
jayiliy kisilar qutulmaqi az cnacenue (~ n30aBICHHE) JTFONCH, HIMEIOIINX
Bparos, [ciay4aercs] peaxko(QBN 306 ,); 3. HEMHOrOYMCIIEHHBIN; He-
0onbIoit: az boduniy iikiis qiltim HeMHOTOUHCICHHBIN HAPO A CACTAT
mHorouucnennsiM (KTm, ); uluy irkin azqija erin tezip bardi Benukuii
Wpxun Gexan ¢ HemHorumu tonbko myxkamu (KT,,); bu irq basinta
az emgidki bar B Hadane 3TOro npeA3HaMEHOBAaHUS €CThb HEOOJNbIIAs
nenpuaTHOCTH(ThSIL,); 4. B 3Ha4. Cynl. Manoe Koau4yecTro: aziy ks
qilti manoe on cnenan 6onbmmm (KT, ); uqus azin azlanma asyi tikiis ne
THyIIaWcs [M] MaJbIM KOJIMYECTBOM pa3yma, [Tak Kak| MOJIb3bl OT HETO
mHoro(QBN34,).
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MORPHOLOGICAL ANNOTATION SYSTEM FOR THE
NATIONAL CORPUS OF THE CHUVASH LANGUAGE!
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The paper sets a task of development of morphological annotation
system for the National Corpus of the Chuvash language. At present time
the Turkic corpus linguistics is at early stage of working out. For the
Chuvash language currently does not exist any special linguistic corpus.

Development of automatic natural language processing, the creation of
national corpus of languages sets the task of developing specific standards
for data representation. As a part of implementation of the system of
morphological annotation for a corpus of the Chuvash language, the
author considers linguistic traditions and norms reflected in the classic
works on the morphology of Chuvash.

Co31aHne HalMOHAIBHBIX JITHTBUCTHUECKUX KOPITYCOB, MPEIICTAB-
JSIOIKX cO00M 06a3y NaHHBIX TEKCTOB HAa KAaKOM-JIMOO fA3bIKE, B KOTO-
poli Ka)KJ10€ CJI0BO UMEET MOP(OIOrUYECKYI0 AHHOTALUIO C IIPUCYIIIH-
MH €My MOP(OIOrHYeCKMMHU XapaKTepUCTUKaMHU, TpeOyeT pa3paboTKu
CHCTEMbI COOTBETCTBYIOLIMX MOP(OIIOTHUECKUX PA3METOK.

[Tpu 5TOM CyIIECTBYIOIINX CBEICHUI 0 MOP(OJIOTHHU U IpaMMaTHKe
TOTO WJIM MHOTO SI3BbIKA, N3JIOKEHHBIX B OOIIENPUHATHIX TpaMMaTHue-
CKUX CIIPABOYHMKAX, HE BCET/Ia IOCTATOYHO, T.K. IIPH KOMITbIOTEPHOM
00paboTKe TEKCTOB, TpeOYIOIIEH MOJIHOW (opManu3aluy 3HAHUH O
SI3BIKE U €T0 TPaMMAaTHKe, YaCTO OOHAPY)KUBAIOTCS CKPHITHIE HIOAHCHI,
HE OTPaKCHHBIC B KIIACCHUECKUX JIMHTBUCTUYECKUX HUCCIICTOBAHMSIX.

3T0 B 0OCOOEHHOCTH KacaeTcsl TIOPKCKUX SI3bIKOB, IO KOTOPBIM 10
CHIX TTOp HET CTPYKTYPHBIX TPAMMATHK, B KOTOPBIX 3TH S3BIKU UCCIIEIO0-
BAJINCH OBl C MO3UIMIA UX BHYTPECHHUX 3aKOHOMEPHOCTEH, Ha OCHOBA-
HUM KOTOPBIX U BhIpa0aThIBAINCH Obl FpaMMaTHYECKUE TpaBuiia TpyI-
MUPOBKY U KIIACCU()UKAITUH TEX W HHBIX JIEMEHTOB.

Tax, HanipuMep, A0 CUX IOp HET OTBETa Ha BONPOC: CKOJIBKO Majie-
el UMeeTCsl B KayKIOM U3 TIOPKCKUX S3bIKOB, PaBHO KaK U HE BbIpabo-
TaH KPUTEPHUI ONpeAeTICHUS SBISIETCS MIIM HET TOT WJIM HHOM 2JI€MEHT
naIexKHbIM a(HPUKCOM MU CITYKEOHBIM CIIOBOM.

! Tlybnukanust MOATOTOBIEHA B paMkax momaepkantoro PIH® Hay4yHOTO
npoekra Ne 15-04-00532.



Pavel Zheltov 329

Bonee Toro, nmerorcst pasHble MOAX0AbI K opdorpaduu CIOKHBIX
CJIOB OTHOCHTEJIBHO CJIMTHOTO/pPa3AeIbHOTO UX HAITUCAHUSI.

Taxoke cienyerT OTMETHTh OTCYTCTBHE €AMHO00pa3us npu 0003Ha-
YEeHUU OJHUX U TeX ke POPM U KaTeropuil.

[Tpu 3TOM 331a4a OCTIOKHSIETCS €LIe U TEM, UTO TpedyeTcs npuaep-
KHUBATHCS MIPUHATHIX JJISI TOTO MM MHOTO S3bIKa HOPM U MPaBUJI, TaK
KaK CaMOYIIPaBCTBO B JJAHHOM 00JaCTH MOXET HMPUBECTU K TOMY, 4TO
0003HaYeHNs1, HE COTJIACOBAHHBIE C TPATUIIMOHHBIMH, OYIyT HETIOHST-
HBI SI3BIKOBEJIAM U TIOJIH30BATEIISIM BOOOIIE, M TAKUM HAallMOHAJIHHBIM
KOPITyCOM IIE€PECTaHyT MOJIb30BaThCA.

B mHacrosimee BpeMs TIOPKOJIOTaMHU TPEINPUHUMACTCS TIOTBIT-
Ka YHU(QUKAIMH aHHOTHPOBAHUS KOPITYCOB JJISi TIOPKCKUX SI3BIKOB
B paMKaX Hay4YHO-TIPAaKTHYECKOTo ceMuHapa «YHU(HUKAIHSI CHCTEM
rpaMMaTH4eCcKOi pa3MeTKH B KOPITyCaX TIOPKCKHX SI3bIKOBY» (CEMHHAP
UniTurk) u co3nanust eAnHOro CTaHapTa MpeaCTaBICHUs JIUHIBUCTHU-
4ecKoi MH(popMaIMH.

HecomHuenHo, 4to pa3paboTka MOAOOHOTO cTaHaapTa IMO3BOJIMIA
ObI OPraHN30BaTh CYIIECTBYIOIINE U CO3/IAI0IINECS KOPITyca TIOPKCKUX
S3BIKOB B €JMHOE MH()OPMAIIMOHHOE MPOCTpaHCTBO. OHAKO, H3MEHE-
HUE TPAJAWLIUOHHBIX O0O3HAYCHHWH HA HOBBIE TPEOyeT Mepeu3IaHHs
rpaMMaTuK ¥ Y9eOHBIX TOCOOHI, TIEPEOATOTOBKY YUUTEICH U Mpero-
JaBaTernell HallMOHAJIBHBIX S3BIKOB, HA YTO TPeOYyeTCsl OnmpeaesieHHOe
Bpems. Tpebyercs Takke yTBep KICHHE HOBOTO CTaHIapTa HAI[HOHAITb-
HBIMH KOMHUCCHSIMU WJIM WHBIMH 3aKOHOJATEILHBIMH OpPTaHaMH, YTO
9acTO MOXET 3aTSATUBATHCS M3-3a MUMEIOIIUXCS Pa3HOTIIACHI BHYTPH
HUX, KOTOpPBIC HEPEIIKO OCHOBAHBI HA JIMYHBIX aMOUIIMSIX W MPOTHBO-
060pcTBE TMHIBUCTHYECKHUX ILKOJI.

[TosTOMy B pamMKax cO3AaHUSI CUCTEMbI MOP(OIOrHYECKHX pa3me-
TOK JUIsl HAIIMOHAJILHOTO KOPITyca YyBAIICKOTO sI3bIKa ObLIa MPUHATA
CTpaTerusi, OCHOBaHHAas Ha yCTAaHOBUBIIUXCS K TJAaHHOMY MOMEHTY Tpa-
JULUAX ¥ HOpMax 0003HaueHH, OOMIETIPUHATHIX OOJIBIIMHCTBOM Y-
BAaIICKUX IPaMMAaTHCTOB H SI3bIKOBEIOB M OTPAYKEHHAS B KJIACCHYECKUX
Tpy/Aax Mo 4yBalIcKoi Mopdororuu.

Mopdonorudeckas pazMeTKa JJIsl HAITHOHAILHOTO KOPITyca YyBalll-
CKOTO SI3bIKa MMEET CIEIYIOITNIA BUI:

N (noun) — cymecTBuTenpHOE: aya «pedeHok», Typa «bor».

V (verb) — rimaron (ocHOBA): TacaT — «4UCTUTEY», ChiBap — «CriaThy.

Num (numeral) — yucnuTenbHOE: MUUIEK KIISTHY, CEPIIEP IO CTOY;
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Adv (adverb) — Hapeure: XaBAPT «OBICTPOY», MAJIAIITHE «BIIPE/IbY;

Adj (adjective) — mpunaraTenbHOe: Taca «YHCTHIN», TAaHAX «XOpO-
110070790

Pron (pronoun) — MecTouMeHHe: KaM «KTO», HUKaM «HHKTO»;

Conj (conjuction) — cO03: Ta, TE «W», aHYAX KHO», KOAHAKON;

Part (practicle) — wacTtuma: aH, Mmap «He»;

Post (postposition) — mocienor: BUTEP «CKBO3bY», MK «KaK»;

Onom (onomatopoetic) — mojapaxkaTeJIbHOE CIOBO: HalTap-suiTap
«ToJIpa’kaHue CBEPKAHUIOY, CHSIHUIO, HAH-5H, «II0/IpaskaHue 3BOHKY».

HNmena cymecTBuTE IbHBIC
2.1. Kamezopusa uucna

Sing (singular) — emuHCTBEHHOE YHCIIO: KEHEKE «KHHUTa», ypara
«TeINeray, «KoJIecoy;

PI (plural) — MHOX€ECTBEHHOE YHCIIO: KEHEKECEM «KHUTHY», ypara-
CEeM «TEJIETH», KKOJIECOY;

2.2. Kamezopusa nadesxca

Nom (nominative) — OCHOBHOM MaJCK: KEHEKE «KHUTA;

Gen (genitive) — MpUTSHKATETHHBINA NA/IEK: KEHEKSH «KHUTT»;

Dat-acc (dative) — maTeIbHO-BUHUTEIbHBIN: KEHEKE «KHHUIE», «KHHU-
TY»;

Loc (locative) — MecTHBIH majiexk: KEHEKEPE «B KHUTE»;

Abl (ablative) — ncxoqHBIN TTaIekK: KEHEKEPEH «U3 KHUTHY,;

Depr (deprivative) — TUIIATENBHBIHN MaIeK: KEHEKECEP «Oe3 KHUTI,

Com (communative) — COBMECTHBIH MMaJiexk: KEHEKeHe, KEHEKeTIele,
KEHEKETIeNIEH «C KHUTOW»;

Des (desiderative) — mpUYMHHO-IIETCBOM MaCK: KEHEKCIIEH «Paivd
KHHTHY, «HM3-3a KHUTHY.
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This article is devoted to the one of the urgent tasks for the
Linguistic Corpus of the Crimean Tatar language — developing the
system of morphological tags. In the context of the unification process
of morphological categories of Turkic electronic corpora, that was
initiated on the TEL-2014 conference, the comparison of the table of
Tatar grammatical categories and the table of the Crimean Tatar affixes
was conducted. Detailed analyses shows us a number of Crimean Tatar
morphemes which are absent in the table for the Tatar language. The next
step includes the comparison of these categories of the Crimean Tatar
language with corresponding ones of the Turkish language.

UccnenoBanus B 001acTu KOPIMYCHOM JMHTBUCTUKUA MPUBIEKAIOT
Bce Oobile 1 OorbIIe sI36IKOB MUpa. Heocrmopumbim (pakToM siBrisieTcst
TO, YTO OOBEAMHEHHNE YCUITMI YYCHBIX B HCCIICOBAHMSIX POJCTBEHHBIX
SI3BIKOB, YBEJIMYUBAET CKOPOCTh MpOTpecca B TMO3HAHWH BO3MOXHO-
CTEH sI3bIKa W CO3/IaHUHM COBPEMEHHBIX TEXHOJIOTHH ISl U3yUCHHS W
NPaKTUYECKOro IIPUMEHEHUS B MPUKIAaHOM IuHrBucTHKE. Hanpumep,
W3BECTHBI TPYIIBI YUYEHBIX 3aHMMAIOIIMXCS CIABIHCKUMH SI3bIKAMU,
repMaHCKUMH S3bIKaMu. B mocneanue roasl MosiBiasieTcss MHOTO KOJI-
JIEKTHBOB, CO3JAIOIMINX Pa3pabOTKH M Ui TIOPKCKUX SI3bIKOB. Takue
KoJutekTHBBl ecTh B Typrmm (CramOyn), Asepbaiimkane (baky), Ka-
3axcrane (Acrana, Anmara), Kurtae (Ypymun), bamkoprocrane (Vda),
Yysamuu (Yebokcapsr), SAxytun (SAkyrck). B Tarapcrane paspaborka-
MU JIEKTPOHHOTO KOPITyCa TaTapcKOTo SI3bIKa 3aHUMAIOTCS B HAYYHO-
HCCIIEIOBATEIILCKOM HHCTUTYTE «IIpuKiTagHas ceMUOTHKa» AKaJIeMUH
Hayk Pecniybnuku Tatapcran.

B nporpamme dynnamenTanbHbIX UccieaoBanuil mpesuanyma PAH
OTMEYaeTcs, YTO «CO3AaHUEe, PA3BUTHE U HCIIOIb30BAHUE 3TEKTPOHHBIX
KOPITyCOB — 3TO OJIHO M3 HauOosee NMepeAoBbIX HalpaBIeHUH COBpe-
MEHHOH JIMHI'BUCTUKHU; UIMEHHO B paMKaX 3TUX HallpaBJieHul Hanbosee
BEPOSITHBI MHHOBAIIMOHHBIE PE3YJIbTAThl KaK B 001aCTH TEOPETUYECKOM
JIUHTBUCTUKH (TIOJy4YEHHE HOBBIX 3HaHHI 00 YCTPOWCTBE SI3bIKA), TaK
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1 B 00acTH MPUKIAAHON JIMHIBUCTHKH (TIOJydYeHHUE TEXHOJOTHH HO-
BOTO TIOKOJICHUS /I aBTOMAaTHYeCKOM 00pabOTKH TEKCTOB M YCKOpPEH-
Hasi MOJIEPHHU3AIUsI METOJIOB JIMHI'BUCTHYECKHUX HCcenoBaHui)» [1].
CrpemiieHne B3aUMOJIEHCTBHS € UCCIIEIOBATENIMU U pa3paboTUNKaMU
JPYTUX TIOPKCKUX KOPITYCOB PEaIM30BajOCh B POBEACHUY CIICIHAIIb-
Horo cemuHapa Uniturk B pamMkax KOH(EpeHIMH 10 KOMIbIOTEPHOH U
koruuTuBHOU uHTrBHCTHKE TEL-2014, Ha KOTOPOM OBLIT HAYaT MPOIECC
yHA(UKAIH MOP(OIOTHIECKUX KaTeropuil, KOTOPhIE MCIOIb3YIOTCS
npu MOP(OJIOTHYECKON pa3MeTKe TIOPKCKUX AIEKTPOHHBIX KOPITYCOB
[2]. HauHbiii cemuHap coOOpai BEIyIIIX CIEIUATNCTOB, 3aHIMAIOTITIX-
cs pa3pabOTKON M YCOBEPIICHCTBOBAHUEM JIEKTPOHHBIX KOPITYCOB Ta-
TapCKOT0, Ka3aXCKOT0, KUPTU3CKOTO, OAIIKUPCKOTO, SIKYTCKOTO, YyBaIll-
CKOT'0, XaKaCCKOT0, KPIMCKOTATapCKOTO U IPYTHUX TIOPKCKUX SI3BIKOB.

B 2006 romy Obul co31aH NEPBBIM KOPIYC 3JIEKTPOHHBIX TEKCTOB
KPBIMCKOTAaTapCcKOTO S3bIKa, aBTOPaMH KOTOPOTO SBIISIOTCS AOLEHT Ka-
tdenpwl anrmuiickor gumonoruu TaBpuyeckol akamemuu KpbiMckoro
tdenepanbHoro yHUBepcuteTa Jlenapa KybennHnoBa n Hay4dHBIN COTPY/I-
Huk MHCcTHTyTa s3piko3Hanus um. JI. llltypa (bparucnasa, CrioBakus)
PagoBan ['apabuk. JIMHrBUCTHYECKHI KOPIYC KpPBIMCKOTATapCKOTO
SI3bIKA HAIIPABJICH Ha Co3aHue 0a3bl JaHHBIX COBPEMEHHOTO MMChMEH-
HOTO fA3BIKA.

OnHOI U3 aKTyalbHBIX 33184 [T KOpITyca cTaia pa3padoTka mpo-
rpaMMbl MOP(OJIOTHYECKON Pa3METKH, ISl OCYIIECTBICHHUS KOTOPOi
HE00X0IUMO pa3paboTaTh CUCTEMY MOP(OJIOTHUECKUX TETOB.

Hamu Gbi1o poBeneHo cpaBHEHHE TAONUIIBI TPAMMATUYECKUX Ka-
TEropuii, npencraBieHHbIX Ha KoHpepeHiuu TEL — 2014, rpynmnoii ka-
3aHCKUX pa3pabOT4YMKOB Kopmyca [2] ¥ TaOmuIbl KPhIMCKOTATapCKUX
adduKCcoB.

AHanm3 mokasaji, 4yTo B TabIuIe KpIMCKOTaTapCcKUX MopdeM ecTh
LEeJbI paa MopdeM, KOTOpbIE OTCYTCTBYIOT B TaOJHIIE ISl TaTAPCKOTO
S3BIKA.

Criucok >Tux Mopdem npuseneH B Tadmume 1.

Tabnuya 1

Mopodema Asnomopdsr

1 |-Hen

2 [-mxA -JKa, -IKe, -4a, -ue




Lenara Kubedinova, Ayrat Gatiatullin 333

3 [-MAKTA -MaKbTa/ -MEKTe

4 |-I'[p]Aiinbl -I'balabl, -TeHIN, -KbalIbl, -KEeH I

5 |-MA+H+bIn -MaubII, -MSHHUIT

6 [-MAnbl -MaJibl, -MeJIx

7 |-ApAK[Bb] -apaKb, -epeK, -spaKb, -Hepek

8 |[-MAIAH -MaJiaH, -MeJeH

9 |-I'bAE+mKA[KB]| |-rPaHmKaA(KB), -TeHIKE(K), -KbaHIKA(KDb), -KeHIKE(K)

Mopdonorudeckne KaTeropuu IMEHH CyIIECTBUTEIBHOTO B TaTap-
CKOM M KPBIMCKOTaTapCKOM SI3bIKaX B OCHOBHOM comaiaroT. Pazxuma B
MMEHHBIX KaTeropusxX 3aKIfouaeTcs B HAJIMYMUU B KPHIMCKOTATapCKOM
S3bIKE€ MHCTPYMEHTAJIBHOTO TaJieka, KOTOpbI 0003HadaeTcss Mopde-
Moii -HeH. VccienoBaTeny KppIMCKOTaTapCKOTO SI3bIKA PACXOISATCS BO
MHEHHSAX T10 MTOBOIY MHCTPYMEHTAIBHOTO TMajie’ka, OJHH yUCHBIC BbI-
JeTISIOT €ro, a APYrHe CYUTaroT ero adpukcHbIM nocuenorom. Kpome
KPBIMCKOTATapCKOI0 MHCTPYMEHTAJbHbBIM MaJgeX BbIAEISIECTCS €Ile B
[EJIOM Psijie TIOPKCKHUX SI3BIKOB, K YHCIY KOTOPBIX OTHOCSITCSI Typell-
KU, Ka3aXCKAW 1 9yBAIICKUI S3BIKH.

[TepconanbHOCTH (U1 TUYHBIX (POPM TIIATOJIOB M KAaTETOPUU CKa-
3yEMOCTH CYILIECTBUTENbHBIX) B TPEThEM JIMIIE €AMHCTBEHHOM YHCIIE
B KpPBIMCKOTaTapCKOM SI3bIKE TIpe/icTaBiieHa addukcaMu -abIp/-aup,
-TBIP/-THP, TOT/A KaK B TATAPCKOM SI3bIKE B JAHHOW KaTeropuu appuk-
CBI OTCYTCTBYIOT.

OtoT adpukc TakkKe HeceT B ce0e U APYrue CMbICIOBbIE OTTCHKH.
OH, KaK U B TaTapCKOM SI3bIKE, OTHOCUTCS K MOJIAIbHBIM addukcam,
BBIpAXKAIOUIMM COMHEHHUE (110 Tpammaruke A. Memetosa). Hanpuwmep:
bapaovlp «BO3MOXKHO XOIUT», 0apbaHOblp «BO3ZMOXKHO CXOIWI», Oa-
PaosHcakbmuip «BO3MOXKHO MOUAET.

Yro kacaetcs arpuOyTHBHBIX (HOpM, MPOU3BOMHBIX OT CYIIECCTBH-
TENBHBIX, TO YEThIpe (POPMBI, TPEICTABICHHBIE B TaTapCKOM SI3BIKE,
HUMEIOT COOTBETCTBHUS B KPHIMCKOTATapCKOM: aTpuOyTHB Ha -Jibl (My-
HUTATUB), aTpUOYTHB Ha -CbI3 (A0ECCHB), TOKATUBHBIN aTpUOyTHB, Ie-
HUTHBHBIA arpuOyTHB. HO, B KPHIMCKOTATapCKOM SI3BIKE TaKXkKe CyIIle-
CTBYIOT:
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- cy(pPUKCHI — JIBIKD, -JTHK, ~JIYKb, ~TIOK 00pa3yloT UIMEHa MpHiia-
rarelibHbIe ¢ OCHOBHBIM 3HAYCHUEM TPEIHAZHAYCHHUS: Kbbll — Kbblll-
6K (TIpeHa3HaYeHHBIN Ha 3UMY (O/IeXka, TIHUINA, I0M)); KU caam-
JILIKD U = UKe caeambiek dul = paboTa, paccunTaHHas Ha JiBa yaca. B
TaTapCcKOM SI3bIKe 3TOT apukc Takke MpUCYTCTBYeT. Takxke BO3ZMOXK-
HBI: OapeanvblK, OapuIpavbiK ‘CIOCOOHBINA TIOUTH, 6APLIPALIK HCUP “Me-
CTO KyZia MOXKHO TIOUTH .

B KpBIMCKOTAaTapCKOM SI3bIKE TAKXKE CYIIECTBYIOT CY((HHUKCHI MPH-
JaraTebHBIX CO 3HAYEHHUEM HEIOCTAaTOYHOCTH MpHU3HAKa, HEMOIHOTO
KauecTBa: -TUM, -(J1)ThIM, -(10JIb)THM, -IIIbIH, ~-4bIKb, ~UHK: el/li/lb-
mum 605 «3€ICHOBATAasl KPACKA», CAPbLIMbIM ANPAKD <GKEITOBATHIHN
JIUCTOK», KbbICKbAYbIKD «KOPOTEHBKHID», KYUIOUUK «MATFOCEHBKUI.
Ho, nannbie adUKCHI SBISIOTCS HEPETYISIPHBIMU, TaK KaK MPHCOEIHU-
HSIOTCSI TOJIBKO K OTPE/ICIICHHBIM CJIOBAaM, BCJICACTBUE YET0 MX JIy4IIe
paccMaTpuBarh B CJIOBape.

CpaBHUTENbHAS KaTeTOpUs PHIIAraTeIbHOro B KphIMCKOTaTapCKOM
SI3BIKE TaK)Ke BbIpakaeTcs adukcaabHbIM criocoOoM. OmHaKo, A
BBIPA)KEHUSI 3TON KaTerOpUU B KPHIMCKOTATapCKOM SI3bIKE MCIIONB3YeT-
cst Mop(hema —IzKA, TOTa KaK B TaTAPCKOM s13bIKe — MOp(hema —pAK.

Haubonpmme oTnuuust MEXAy OBYMS HCCIEAYEMBIMU S3BIKAMU
MBI HaOJTIO/IaeM B Pa3IMYHBIX KaTEropusx riaroia. Ecim Mbl roBopum
0 BpPEMEHAax IJIarojioB, TO B KPBIMCKOTATaPCKOM SI3BIKE CYIIECTBYET
JUTTEIPHOE HACTOSIIee BPEMs, KOTOPOE OTCYTCTBYET B TaTapCKOM
s3bIKe, BBIpaxxaeMoe cyhdukcamm —makbTa/ -MeKkTe. DTa MOJETH
BBIpa@XKaeT NeHCTBUE, KOTOPOE COBEPIIACTCS MPOIOKUTEIBHO B Ha-
CTOSIIIIEC BPEeMsl, OHO HAYaJIOCh IO MOMEHTa PEYM M TPOIOJIKACTCS
MOHBIHE: JuHbleHUn 6aKbmvIM, WblMblPpOA2baH wiell 4aKbbll 0e2uilb
a0u. Cec kamannvbins acmeinoa usvikvmaxkvma (Lllamune Ansioun)
“IIpucnymancs, To, 94TO UIypiiano, He ObUIo Tanbkol. [onoc mpoHo-
CHUTCSI CO JHA KaHaJja”.

CrpspkeHHe TJIarojoB JKENAaTeIbHOIO HAKJIOHEHHS B TaTapcKOM
SI3BIKE COBITAJACT CO CIIPSDKCHUEM IVIarojoB B UMIIEpATHBeE, TOTa KakK B
KPBIMCKOTATapPCKOM SI3bIKE TIIArOJIbI )KEIaTeIbHOTO HAKIIOHEHUS B MTPO-
HIe/IIeM BPEMEHH UMEIOT CBOM a(UKCHI: -I'baili/ibl, -reiiin, -Kbaii-
Abl, -KeWau. JTa (opMa BBIpaXKAET KeJIaHUE COBEPIICHUS WM HECO-
BEPIICHHS ACUCTBHS B IIMPOKOM TIIAHE: KEJIaTh UYTO-TO JIEJIaTh; YTOOBI
YTO-TO CBEPUIMIIOCH; JCHCTBUE, KOTOPOE CBEPIIMIOCH OBl IIPH OTIpeie-
JIEHHOM ycioBuu: Menum e kvabaamvim Oap, mutimezeiou, muimes
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90um (FOcygh bornam). “B yem mMost BUHa, eciii OBl OH HE TPOHYJI MEHS,
TO OBI U 51 €r0 HEe TPOHYT .

JleenpyuacTuss B KpPBIMCKOTaTapCKOM SI3bIKE TaK)KE HMEIOT OT-
JIMYHBIE OT TaTapcKoro s3bika Mopdemsl. Ecnu nonoxurensHas ¢op-
Ma JeeNpHyYacTus COMYTCTBYIOLIETO JIEHCTBHUSA B KPHIMCKOTATapCKOM
U TaTapCKOM SI3bIKaX COBIQJAIOT, TO OTpHUIATEeNbHAst (opMa TOTO XKe
JleenpHYACTHS MPEICTABIEHa PasHBIME Mophemamu: -MA+H+bln u
-MA+M+4A COOTBETCTBEHHO: anmaiivin «HE Gepsa», Kerbmelun «He
MIPUXOIIS», OKbYMAUbIN «HE YUTAS», UllemMelun «He padborasn.

JleenpruacTre ¢ IpeAIIeCTBYOIINM 3HAYEHUEM, T.€. BRIpaXKAroIIee
JIeiCTBUE, TIOCIIE KOTOPOTO MOMEHTAIBHO COBEPIIAETCS JIPyroe Jei-
CTBHE, UMeeT MopheMy -APAKbD: al1apaKsd «KaK TOJBKO OH B3sUI», Ke-
mepek «KaK TOJBKO OH YIIEI», Oauliaspars «Kak TOJIbKO OH Hauay.

KpsIMcKoTaTapckoe eernpuyacTue ¢ pOTHBONONIOKHBIM AEHCTBH-
eM, T.e. 0003HayaroIee npesies NIaBHOro JEHCTBHS BO BPEMEHH WIIH
yKa3bIBalOIllee Ha MOMEHT COBEpIIEHUS IVIABHOTO JEHCTBHS, MMEET
Mophemy —['bBAHIKA[KB]: arevandiicaks «Korja oH Opamy, Gepeen-
0J#CeK «KOTIa OH JaBal), auUMKbAHONCAKD «KOTIIA OH CKa3ajy, KemKeH-
0JiceK «KOTJIa OH YIIEI».

Ecnu oOpaTuthest K MOAAIBHBIM (POPMaM IJIaroia, TO B TaTapCKOM
sI3bIKEe HaOJtofaeTcs OoJbilice pasHOOOpa3ue (hopM, YeM B KPBIMCKO-
TaTapcKkoM s3bIke. MopgeMbl ycIIoBHONW MojanbHOCTH (conditional) B
000HX SI3BIKAX COBMAAAIOT: -CA.

Kareroputo 10/mKecTBOBaHUS B KPHIMCKOTATAPCKOM SI3BIKE MOYKHO
BBIPA3UTh JAByMS CIIOCOOAMH -Marba Kepek, 1 -MaJibl, aHAJIOTOM KOTO-
PBIM B TaTapCKOM SIBIII€TCS -bIPra KMpIK. UTo kacaeTcs Ipyrux Kare-
ropuit (¢popma, BbIpakaroliasi 3HaueHUE BO3MOXKHOCTH; (opMa, BbIpa-
JKarolas 3HaYeHue HamepeHus (ne3uaeparus); GpopMa, BbIpakaroliast
3HaueHHE MPEIOCTEPEKEHU ), TO OHHU HE MPEICTaBICHbI B KPHIMCKOTA-
TapCKOM SI3BIKE.

Crnenmyer OTMETUTh KaTeTOPUU TaTapCKOTO S3bIKA, KOTOPBIE OTCYT-
CTBYIOT B KPBIMCKOTATapCKOM SI3BIKE:

1) ¢hopma mpuuacThs, BeIpakaronias 3HAYEHUE PETYISIPHO COBEp-
[1aeMOTO0 JICHCTBHSI, KOTOPOE XapaKTepU3yeT CyOBheKT;

2) "HQUHUTHB Ha —bIPra (B KPHIMCKOTATAPCKOM SI3bIKE TOIBKO OJTHA
nHUHUTHUBHAS GopMma);

3) crocoObl TIIarobHOTO JelcTBUs — papuTuBbl —[ajA u -blm-
Thlp;
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4) monaneHBIe (GOPMBI IIarona — (opma, BeIpakaromiasi 3HaYCHUE
BO3MOXKHOCTH; (hopMa, BeIpaKarolas 3HaueHIue HaMepeHus (e3uaepa-
THB); popMa, BeIpakaromiasi 3HaYCHUE MPEI0CTEPEIKCHUS;

5) coOuparenbHOE YUCIUTENHHOCE;

6) Moz1aJIbHbIE CPECTBA BBIPAKECHHSI BOIPOCUTEIBHOCTH Ha ~-MBIHH,
HEOIPEeNICHHOCTH, MPEIOCTEPEKEHUST — TPH (POPMBI, BBIpaXKaIoIIUe
3HAYCHHE yTOA00ICHUS.

7) cinemyeT OTMETHTb, uTO (opma (Ha -Aaii), BbIpaXKaromas 3Ha-
YeHre ynomoOIeHus, XOTs He BXOAUT B paMKHU JIUTEPATYPHOTO KPBIM-
CKOTaTapcKoro 53bIKa, HO aKTHBHO HCIIONB3YETCS M B COBPEMEHHOM
TTOJ3HH.

[To pe3ynbraraM cpaBHHTEIBHOTO aHAIHM3a ObLIa MOCTPOCHA Ta0IH-
11a, B KOTOPO# MPUBOJIATCS Tarapckue aHajaoru st ahdukcoB KpbIim-
CKOTaTapCcKOro SI3bIKA.

Tabnuya 2
Kpeivmckorarapcekas AHaror B
TIpumep
Mopdema TaTapCKOM SI3bIKE
1. | -HeH
2. | -mxA -pAx y3yHIDKa ‘HHHEe'
3. | -MAKTA Oapmakra ‘ceituac uuer’
4. | -T[s]Aiizbl “cA e 6apl“”b’aI/I)1LIM MOWTHU OBl MHE
TOTNA
5. | -MA+M+bIn -MA+A+4A Oapmaiibin ‘He cxoquB’
6. | -MAnbl -bIprA tuem OapMainsbl ‘TOJDKEH MOMTH’
7. | -ApAxK[5b] -T'An-J1A bapapakb ‘Kak TOJBKO OH IOIIeIT’
8. | -I'bAut+mxAxs OaprraHKaKh ‘KOTIA OH Iomien’
9 | -MADAH -MmblituA GapmanaH ‘ermie He CXOANB’
3akiiloueHue

IIpoBeneHHBIN CPaBHUTENBHBIN AHAIN3 MTOKA3aJl HAINYNE B KPBIM-
CKOTaTapCKOM sI3BIKE IIETOT0 psiia ad(UKCOB, OTCYTCTBYIOMIMX B Ta-
TapCKOM SI3BIKE. DTO TOKA3bIBAET HEOOXOIUMOCTh BBEIICHUS CHCTEMBI
o0o3HaueHUH I Takux Kareropuid. C 1eNbi0 BBEICHHS 0003HAYCHUH
9TUX KaTEeropHii BeIETCSl 3yUeHHEe pa3paboToK ISl TYPEIKOTo S3bIKa,
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MOCKOJIBKY BEJIMKa BEPOSTHOCTH TOTO, YTO JUII MHOTHX M3 3THX KaTe-
TOPHH CIIEIMATNCTAMH MO OTY3CKOW MOATPYTIE TFOPKCKHX S3bIKOB YK
UCIIONb3YyeTcs cucTeMa 0003HaueHUI MOP(OIOTHUECKUX KaTeTOPHU.
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SYNTACTIC ANNOTATION OF KAZAKH:
FOLLOWING THE UNIVERSAL DEPENDENCIES
GUIDELINES. A REPORT

Aibek Makazhanov', Aitolkyn Sultangazina, Olzhas Makhambetov and
Zhandos Yessenbayev

National Laboratory Astana, 53 Kabanbay Batyr ave.,
Astana, 010000, Kazakhstan
laibek.makazhanov@nu.edu.kz

The present work is a report on the authors’ first attempt to use
the universal dependencies (UD) (de Marneffe et al., 2014) standard
for syntactic annotation of Kazakh. The report is a result of a manual
annotation of 300 sentences randomly chosen from the Kazakh Language
Corpus (Makhambetov et al., 2013). We focus primarily on providing
an extensive list of annotation examples that covers syntactic relations
currently used in the framework of the UD project (ud Documentation,
2015). We also report on certain language-specific issues that may require
special treatment.

1. Introduction

A computational processing of Kazakh, a Turkic language of the
Qypchaq group, has received a fair amount of attention in the recent
years. Most notable research efforts were concentrated on building lan-
guage resources (Makhambetov et al., 2013; Altenbek and Xiao-long,
2010) and morphological processing (Kessikbayeva and Cicekli, 2014;
Washington et al., 2014; Makhambetov et al., 2015) with related ap-
plications in POS tagging (Makazhanov et al., 2014a) and spelling cor-
rection (Makazhanov et al., 2014b). Sadly, existing works on language
resources for Kazakh do not provide a detailed coverage of the process
of syntactic annotation. In this paper we try to fill the gap starting with
the very basics. Namely, we provide an extensive list of examples of
annotating various syntactic structures following the UD standard. The
standard dictates rules, which are generic enough to be applied to (ide-
ally) any language and, at the same time, flexible enough to account
for most of language specific exceptions. While the standard provides
detailed guidelines to all major aspects of annotation, i.e. tokenization,
POS, morphology and syntax, in the present work we focus only on the
latter.
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2. Syntactic relations

As its name suggest, the universal dependencies standard represents
syntactic structures in a form of typed dependency relations between
words. Each word is either the dependent of one other word (its gover-
nor) in a sentence or of a notional ROOT of a sentence (ud Documenta-
tion, 2015).

This section conveys the essence of the present work. In the follow-
ing nine subsections we provide annotation examples for 40 relations
38 of which are present in the universal dependencies documentation
(UDD) for English. Each subsection corresponds to a category of rela-
tions per UDD classification. Definitions of most of the relations are
given as they appear in UDD with minor editions. Throughout the pa-
per we refer to specific relations using R (d, g) notation, where R is
the relation name, and d and g correspond to the dependent and the
governor respectively.

2.1. Core dependents of clausal predicates

Nominal subject (nsubj)
A nominal subject is a noun phrase (or other nominal) which is the
syntactic subject of a clause, e.g. nsubj (3,4):

MyHnDa (1) vyikeH (2) mapa (3) ereni (4)
here big event will take place

The governor of a subject might not always be a verb: non-verbal
predicates are possible in cases of a copular predication. If copula is
overt, the root of the clause is the complement of the copular verb.
The two examples below illustrate cases with covert and overt copulas
respectively:

capel (1) xwvwiel (2) Tyc (3)

yellow warm color
xeri (1) xyn(2) na(3) rmak(4) nma(5) exni (6)
seven even . odd . was

In the first example we have a noun predicate Tyc: nsubj(1,3). In
the second example we have two adjectival predicates xxyr and Tax:
nsubj(1,2) and nsubj(1,4). Also, in the first example the subject is an
adjective and in the second — numeral(s).
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Passive nominal subject (nsubjpass)
A passive nominal subject is a noun phrase (NP) which is the syntac-
tic subject of a passive clause, e.g. nsubjpass(3,4):

Typ (1) erken (2) maywc(3) ectinmi (4)
roar making voice was heard

Direct object (dobj)
This relation holds between a verbal phrase (VP) and its accusative
object, with a VP being the governor, e.g. dobj(4,5):
oy (l) xepcerxim(2) 75(3) namer3mer(4) Kypammer (5)
this indicator 75 percent makes up for

Indirect object (iobj)
Same as the direct object relation, but with a non-accusative object,
e.g. iobj(2,4):
TopT (1) exire (2) KaJIOLIKCHI3 (3) BeJiHeni (4)
four to two without a remainder is divisible

Clausal subject (csubj)

A clausal subject is a clausal syntactic subject of a clause, i.e., the
subject is itself a clause. As in the case with a nominal subject, the gov-
ernor of this relation might not always be a verb, e.g. csubj(3,2):

ceH (1) omn(2) eripikmi (3)
you it liar

In the example above (1)-(2) makes up a clause (literally: you are he/
she/it) which depends on (3). The whole sentence translates as “you are
the one who is a liar”.

Clausal passive subject (csubjpass)
A clausal passive subject is a clausal syntactic subject of a passive
clause, e.g. csubjpass(2,4):
xucarmn (1) KYpaTHHOaPp (2) ma (3) TabouaTeH (4)
count those who make too were found

Clausal complement (ccomp)

A clausal complement of a verb or adjective is a dependent clause
with an internal subject which functions like an object of the verb or
adjective, e.g. ccomp(2,4):
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camTThH (1) MaHBEBOEI(2) exeHiH (3) Tyciuben (4) xaTep (5)
web site important being don’t understand

Open clausal complement (xcomp)

An open clausal complement (xcomp) of a verb or an adjective
is a predicative or clausal complement without its own subject. The
reference of the subject is necessarily determined by an argument ex-
ternal to the xcomp (normally by the object of the next higher clause,
if there is one, or else by the subject of the next higher clause, e.g.
xcomp(4,5):

Tynra (1) kemeHmik (2) pecimni (3) esrepTyre (4) KYKBUIE (D)
person customs procedure change eligible

2.2. Non-core dependents of clausal predicates

Noun phrase as adverbial modifier (nmod:npmod)

This is a subtype of a nominal modifier (see nmod) relation, which is
used when something syntactically NP is used as an adverbial modifier,
e.g. nmod:npmod(2,3):

AcunmgeiH (1) KacuHIa (2) OonFaHbHES (3) nypwcC (4)

Asyl.NNP Dby her side your being right

Temporal modifier (nmod:tmod)
This relation marks cases when something syntactically NP is used
as a temporal modifier, e.g. nmod:tmod(3,5):

kpisMeTiH (1) 1933 (2) xewel(3) TaHa (4) 6BacrTaradH(5)
his service 1933 year only began

Adverbial modifier (advmod)

An adverbial modifier of a word is a (non-clausal) adverb or ad-
verbial phrase that serves to modify the meaning of the word, e.g.
advmod(2,3):

BaxpiTkyJg (1) MyJinem (2) e3Tepni (3)
Bagytkul .NNP completely changed

Adverbial clause modifier (advcl)

An adverbial clause modifier is a clause which modifies a predicate,
as a modifier not as a core complement. This includes things such as a
temporal clause, consequence, conditional clause, purpose clause, etc.
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In contrast to the advmod relation the modifier must be clausal, e.g.

advcl(3,5):
keyneHne (1) Hawec (2) doJsica (3) , (4) xwumpiga (5)
in your chest pride if exists , act

2.3. Special clausal dependents

Vocative (vocative)

This relation is used to mark addresses in direct speech. It links
the addressee’s name to the predicate of its host sentence, e.g.
vocative(2,5):
xaH (1) wmem(2) , (3) Xyz3ikapanrer(4) auwm (5) xenmik(6)

khan my master , Zhuzigara.NNP we have brought

Discourse element (discourse)

This relation is used for interjections and other discourse particles
and elements. As in the vocative relation the head of a discourse ele-
ment is attached to the main predicate of a corresponding sentence, e.g.
discourse(1,4):

xOoK (1) , (2) xaT (3) xazpll (4) OGepeliH (5)
no , letter let me write

Auxiliary (aux)

An auxiliary of a clause is a non-main verb of the clause. In the fol-
lowing example, an auxiliary (4) attaches to the main verb (3) to make
a present continuous tense verb, e.g. aux(4,3):

xarmannes, (1) OapJLFsH (2) xacan (3) oTwp (4)
of conditions all is making
Copula (cop)

A copula is a relation between a copular verb and its complement.
We consider the verbs “e” and “60.1” (correspond to be) and posses-
sive “6ap” and “orcox” (correspond to [not] have) as copular verbs. Per
UDD copular words are attached to their complements, e.g. cop(3,2)
and cop(4,3):

MeHIe (1) cy(2) 6Bap(3)

on me water have
OremicTen (1) TyFaH(2) oH(3) enik (4)
from Otemis born ten we were
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Marker (mark)

A marker is the word introducing a clause subordinate to another
clause. The mark is a dependent of the subordinate clause head, e.g.
mark(3,1) and mark(2,1):

erep(l) cyt(2) Bosmaca (3) , (4) emTere (5) anMa (6)
if milk there is no , anything do not buy
KeJyreHHeH (1) keniu(2) , (3) OipzmeH (4) XKaTTH (5)

from coming after , at once went to bed

Punctuation (punct)
Punctuation is attached to the head of corresponding clause, e.g.
punct(3,1) and punct(6,5):

keJreHHeH (1) keMiH (2) , (3) Oipmen(4) xaTTH (5) . (6)
from coming after P at once went to bed .

2.4. Noun dependents

Numeric modifier (nummod)

A numeric modifier of a noun is any number phrase that serves to
modify the meaning of the noun with a quantity, e.g. nummod(3,4):

Baba-arara(l) ma(2) v (3) xyH(4) TyHeni (5)

To Baba-ata also three day slept-over

Note that ordinal numerals are treated as adjectival modifiers, as they
express property rather than quantity.

Appositional modifier (appos)

An appositional modifier of an NP is an NP immediately to the right
of the first NP that serves to define or modify that NP. Its head is gov-
erned by the head of the modified NP e.g. appos(5,2):

KauuerT (1) Youyaera (2) , (3) bGamkayra(4) KaTHCyUE(5)
Zhannet .NNP Chochayeva.NNP , to contest who attends

Nominal possessive modifier (nmod:poss)

This relation is used to mark constructions with definite or indefi-
nite genitives that depend on possessive nominals, e.g. nmod:poss(1,2)
(definite) and nmod:poss(2,3) (indefinite).

Acweigeiy (1) kKacweHIa (2) OonFaHBHES (3) nypwlcC (4)
Asyl.GEN near.P3SG your being right
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TapTeIIFaH (1) mHBecTHumda (2) xeJyeMi (3)
involved investments volume.P3SG

Relative clause modifier (acl:relcl)

This relation is used when a relative clause is modifying a noun. The
head of the clause is governed by the noun it modifies, e.g. acl:relcl(2,3)
and acl:relcl(4,5):

keMiHHeH (1) aJieiHTaH (2) Kapaxart (3)
lately were received funds

xac(l) ,(2) eri(3) Tipi(4) xiriT(5)

young meat alive guy

Determiner (det)

A relation that is used to mark determiner-NP attachments. We con-
sider demonstrative pronouns and certain indefinite pronouns as deter-
miners, e.g. det(1,2) and det(3,4):

BapJgek (1) weFeIcTapnel (2) Oy (3) omak(4) xerepeni (5)
all expenses this union lifts

Adjectival modifier (amod)
An adjectival modifier of an NP is any adjectival phrase that serves
to modify the meaning of the NP, e.g. amod(1,2):

BJIEKTPOHIE (1) TacHTBIITA (2) XacaJjFaH (3) akmnapart (4)
electric on carrier made information

We treat ordinal numerals as amod as well, e.g. amod(2,3):

kp3MeTiH (1) 1933(2) xwuiel(3) TaHa (4) BacrTaraH (5)
his service 1933 year only he began

2.5. Compounding and unanalyzed

Compound (compound)

This relation is used to link compound nouns, numerals, and super-
lative forms of adjectives and adverbs. In all cases elements are con-
nected in a flat head-last fashion, i.e. the rightmost elements governs all
the rest (no chain structure), e.g. compound(1,2) and compound(1,3)
[the first example below]; compound(1,2) [the second and third ex-
amples]:



Aibek Makazhanov et all 345

KO3BI(1) XayBIPHH (2) xebe (3)

lamb shoulder blade arrow
oH (1) eki (2) opwHIBK (3) | en(l) xyrpik(2) at(3)
ten [twelve] two chairs | the most fast horse

Light verb construction (compound:lvc)

This relation is used to accommodate so called light verb construc-
tions, i.e. nominal-verb constructions where a verb loses its direct
meaning and behaves like an “auxiliary” of a nominal to produce a new
meaning. Such constructions are also annotated in a flat head-last fash-
ion. In the following example “to pull cigarettes” compound:lvc(1,2),
and “to pull guitar” compound:lvc(4,5) are literal translations of “smoke
cigarettes” and “play guitar” respectively:

TemMekl (1) TapTKaHma (2) , (3) Turapa (4) TapT(5)
cigarettes instead of pulling , guitar pull

Figure of speech (compound:fos)

This relation is used to link (adjacent) words, which as a whole
comprise a figure of speech. The reason we treat such cases sepa-
rately is that many of such constructions have a very common syn-
tax. Compare: mame (hair.P3SG) ys3wH (long) kw3 (girl)
and 6acwu (head.3SG) 6oc (free) xwer3(girl). While the first
phrase is transparent (a gir/ with long hair), the second translates as a
girl who is not married (literally: a girl with a free head). As in the case
with all other compounds, this relation is annotated in a flat head-last
structure, e.g. compound:fos(1,2):

eri (1) Tipi(2) xiriT(3)
meat [lively] alive guy

Name (name)

This relation is used for proper nouns constituted of multiple nomi-
nal elements. In general, names are annotated in a flat, head-last struc-
ture, in which all words in the name modify the first one using the name
label, e.g. name(1,2) and name(1,3):

Teunangui (1) TenHammeBwmu (2) ToJoBkMH (3)
Gennady Gennadievich Golovkin
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For organization names with clear syntactic modification structure,
the dependencies should reflect the syntactic modification structure us-
ing regular syntactic relation, e.g acl(1,2) and nmod:poss(2,3):

Bipikken (1) YmarTap(2) ¥UBIMEL ( 3)
United Nations Organization

Multi-word expression (mwe)

This relation is used for certain fixed grammaticized expressions
that behave like function words or short adverbials. As in the case
with all other compounds, this relation is annotated in a flat head-
last structure, e.g. mwe(1,2) [then+too=anyway] and mwe(5,6)
[but+too=but/however]:

coHma (l) ma(2) Gap(3) , (4) 6ipax(5) Ta(6) ©Oavka(7)
then too go , but too be careful

Foreign words (foreign)

The relation is used to label sequences of foreign words. These are
given a linear analysis: the head is the first token in the foreign phrase.
The relation does not apply to loanwords or to foreign names. It applies
to quoted foreign text incorporated in a sentence/discourse of the host
language, e.g. foreign(3,2) and csubj(1,2):

O (1) caMo (2) cobom (3)
it [KK] itself [RU] by itself [RU]

Here the Russian phrase roughly corresponds to “self-explanatory”,
and the whole sentence translates as “it is self-explanatory”.

Goes with (goeswith)

This relation links two parts of a word that are separated in text that
is not well edited. The head is in some sense the “main” part, often the
second part, e.g. goeswith(2,3):
oTeIpeIC (1) KazaxcTaH (2) 1a(3) oTyi (4) Tuic (5)

meeting Kazakhstan + 1in take place should

2.6. Coordination

Conjunct (conj)
A conjunct is the relation between two elements connected by a co-
ordinating conjunction and/or punctuation. The head of the relation is
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the last conjunct and all the other conjuncts depend on it via the conj
relation, e.g. conj(1,5) and conj(3,5):

Hau(l) , (2) cyT(3) xoHe (4) Mamne(5) caTwm(6) ajn(7)
bread , milk and butter buy

Coordinate clauses are treated the same way as coordination of other
constituent types, e.g. conj(2,7) and conj(4,7):
BacwumH (1) nzen(2) , (3) xenmnei (4) ma(5) KoJmH (6) Oepxni (7)
head nod , smile and hand gave

Coordinating conjunction (cc)

This is a relation between the main (the last in our case) conjunct and
the coordinating conjunction delimiting another conjunct. In the previ-
ous example the relation holds between (5) and (7), i.e. cc(5,7).

2.7. Case-marking, prepositions, possessive

Case marking (case)

In Kazakh there is a group of postpositions that attach to nouns
marked for a certain case (usually nominal and dative). We treat such
postpositions as noun dependents, linking them in a similar manner,
e.g. case(3,2):

nHbexuua (1) aya(2) apkeus (3) TapaJjansl (4)
infection air by is distributed

2.8. Loose joining relations
List (list)
The list relation is used for chains of comparable items. All items of
the list shoud modify the first one, e.g. list(2,1) and list(4,1):
aBTop (1) Tey. (2) : 000(3) mm.mowmra (4) : bir@eu.kz(5)
author tel. . e-mail

Dislocated elements (dislocated)

The relation is used for fronted or postposed elements that gram-
matically do not fit in anywhere in a sentence. Dislocated elements are
attached to the same governor as the dependent that they double for,
e.g. dislocated(3,6) and dislocated(6,2):

ceH (1) xoHe (2) MeH(3) , (4) odbmuc(5) 6Bizmixi (6)
you and I , ofice of us
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MEHamaH (1) yprran(2) xep(3) :(4) Tys3ne(5) man(6)
this take a sip : salty tea

Parataxis (parataxis)

Parataxis (from Greek for “place side by side”) occurs between the
main verb of a clause and other sentential elements, such as a sentential
parenthetical, a clause after a “:” or a “;”, or two sentences placed side
by side without any explicit coordination or subordination. Annotation
is flat, e.g. parataxis(2,4) and parataxis(2,6):
emkarna (1) umekmanme (2) , xabelk (3) xepne (4) , apak (5) immernni (6)

nowhere go out , closed in place , vodka not drink

Remnant in ellipsis (remnant)

The relation is used to provide a satisfactory treatment of ellipsis
(in the case of gapping and stripping, where a predicational or verbal
head gets elided) without having to postulate empty nodes in the ba-
sic representation. Unlike for conj relation, remnant uses a chaining
analysis where each subsequent remnant depends on the immediately
preceding remnant/correlate, e.g. remnant(3,1)—remnant(5,3) and
remnant(4,2)—remnant(6,4):

MeHn (1) yii(2) , aram(3) KyH (4) , anam(5) Ty (6) cannoe(7)
I house ,my brother sun, my sister flower drew

Instances of stripping typically occur when there is only one argu-
ment in the second clause, but with an accompanying adverbial modi-
fier such as not or only, e.g. remnant(4,1):

Emxim (1) xenren(2) xokx(3) , meH (4) rwaHa (b)
Nobody came not ’ I only

2.9. Others

Root (root)

The relation points to the root of the sentence. A fake node
“ROOT” is used as the governor. The ROOT node is indexed with
“0”, since the indexation of real words in the sentence starts at 1, e.g.
root(3,0)—csubj(2,3)—subj(1,2):

ROOT (0) cen(l) omn(2) eTipikmi (3)
you it liar
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Unspecified dependency (dep)

A dependency is labeled as dep when a system is unable to determine
a more precise dependency relation between two words. This may be
because of a weird grammatical construction, a limitation in software, a
parser error, or because of an unresolved long distance dependency.

3. Discussion

We did not specify the negation (neg) relation, because under
the current scheme analytic negation markers, i.e. words arcox and
emec, are classified as copulas. Furthermore, both can be inflected
(e.g. xopxax[coward.nom] emecnin[not.Alsg]; aumxan[tell.PTCP]
arcoxcvin[not. Alsg]), which is not a typical behavior of a negation par-
ticle. A compromise might be to introduce a sub-relation cop:neg.

We did not specify the clausal noun modifier relation (ac/), because,
as much as we tried, we could not find examples where such clauses
were not relative (acl:relcl).

Due to morphological derivation, in some cases a dependent’s at-
tachment to its governor word makes sense only if done to a part of the
word and not the whole. Consider: yzxen[big.ADJ] yiuioecinep[house.
ATTR.PL] (those in a big house). If we attach yaxen to yrioezinep di-
rectly, the adjective will be modifying those in a house, not the house,
i.e. those in a house are big. Although the UD scheme allows defin-
ing multi-token words, such cases must be annotated consistently, and
therefore tokenization convention must be agreed upon.

4. Conclusion

We have provided an extensive list of syntactic annotation examples
for Kazakh. Annotation follows the universal dependency standard.
The list covers a total of 40 dependencies. We have also discussed cer-
tain cases which we had difficulty to annotate using the existing UD
relations. In the future we plan to accommodate those cases by defining
sub-relations that should account for their specifics.
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The article presents the development of a semantic annotation of
texts for the corpus of Tuvan language, which would allow working with
fragments of text required to be included in the educational-methodical
complexes of the Tuva language for primary and General secondary
education. The proposed semantic markup is developed based on semantic
bits of words that are marked lexico-semantic labels for Tuvan and
Russian languages. The tokens of the Tuvan language are divided into
four basic semantic categories: Person, Animal, Subject, Natural objects
and phenomena that permeate virtually the entire system vocabulary. Then
they are broken down into smaller semantic subclasses.

The proposed semantic markup will be used later in the semantic
processing of texts.

B Hacrosimee Bpemsi mpojoipkaeTcss pabota Haj pa3pa0doTKOH
ONEKTPOHHOTO KOpIyca TEeKCTOB TyBHHCKOTO si3bika (OKTTS), nava-
toro B 2011 r. nmpu noaaepxke rpanta Poccuiickoro ryMaHUTapHOTO
Hay4yHoro ¢onna. Ha cerogHsimnuii ;eHb 37eKTPOHHBIN KOPITYC TYBUH-
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HOPUTAPHBIX TIOPKCKUX S3BIKOB Poccumm».

2 oorzhak.baylak@mail.ru, khertek-ab@yandex.ru_
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Ha ocnoBe «MopdemHo-opdorpadhuiaeckoro cioBapsi TYBUHCKO-
ro sI3bIKa» U 0a3 NaHHBIX 10 UMEHHBIM M TJIaroJbHBIM OCHOBaM Obljia
pa3paboTtaHa MopQororuyeckas pasMeTka Kopiyca, KoTopas Io3BoJIsi-
€T MPOU3BOJUTH ABTOMATUYECKUI MOUCK MOp(dEM B 3alaHHOM TEKCTE U
HCIIOJIb3YETCs CIIELUANNCTaMU B UCCIIEI0BAaHUSIX TPAMMaTHUYECKUX SIB-
JIEeHU# TyBHUHCKOTO si3bIKa. HyXKHO cka3aTh, YTO CyHIECTBYIOLIAs MPO-
rpamma o0ecreyeHns: MeTO/10B TOMCKA Ha JAaHHBI MOMEHT HaXOIUTCS
Ha CTaJIuU COBEPIICHCTBOBAHUSI.

Hapsiny ¢ 3Tum Bo3HHKIa HEOOXOAMMOCTH B pa3paboTKe ceMaH-
TUYECKOH pPa3sMETKH B CBSI3U ¢ pabOTOH Haja co3laHHEM Yy4yeOHo-
METOIMYECKUX KOMILJIEKCOB [0 TYBHUHCKOMY fA3BIKY ISl HadaJbHO-
ro u obmero cpearero oopasoBanus. Mopdonoruueckas pasMeTka
M03BOJIsIET paboTaTh HaJl rpaMMaTHYECKUM MaTepHajoM, 4To, 0e3y-
CIIOBHO, HEOOXOAMMO MPHU CO3JaHUH MIKOJIBHBIX Y4eOHUKOB. OTHAKO,
ocHoBHO¢ BhIABUTacMoe TpeboBanue ®I'OC k YMK 1o S3bIKOBBIM
JUCHMILTUHAM — (popMHpOBaHHE KOMMYHUKATHBHON KOMIETEHLIUN —
HEBO3MOKHO 0€3 MPaBMIIbHO MOJO00PAHHOTO JIGKCHYECKOTO MaTepua-
Jla B y4eOHHUKE.

Pa3paOaTbiBaeMas ceMaHTHYECKasi pa3MeTKa MO3BOJIUT ONEpUPO-
BaTh ¢ (hparMeHTaMH TEKCTa, HEOOXOIUMOTO JIJIsl BKIIIOUSHHS B COZIEp-
KaHue ydyeOHMKa, HA OCHOBE CEMaHTHUYECKUX Pa3ps0B CIOB U 00CITy-
AKHUBAIOIUX UX JIEKCHKO-CEMaHTUYECKUX TOMET. JIeKkceMbl TYBUHCKOTO
SI3bIKA YCJIOBHO BBIJICTICHBI B YEThIpe 0a30BbIe CEMAHTUUECKUE KAaTETO-
pun: Yenosek, XXuotHoe, [Ipeamer, [Ipupoanabie 0ObEKTHI U SBJICHUS,
KOTOpbIE IPOHU3BIBAIOT CUCTEMY JIeKCUKH. [laee oHn pa3buBaroTcs Ha
0oJsee IPOOHBIE CEMAHTUYECKUE TTOKIACCHI.

HNms cymecTBuTEe1bHOE

Jlexcuko-cemanmuueckue OJ0KU:
e [IpenMeTHbIC NMEHA: YETIOBEK
JKUBOTHOE
peaMeT
HpUPOAHBbIE O0BEKTHI U SBICHUS
¢ HenpenMeTHble UMeHa: aOCTPAKTHBIE TOHATHUS
¢ lImena coOCTBEHHBIE: YEIOBEK, MECTHOCTD.
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Jlexcuko-cemanmuueckue nomemsot.
HpC)IMeTHBIe HNMCHa

Kuorcu/Yenosex

Tepen-aiimax ammapui/

asau ‘Mama’, yebaii ‘cectpa’,

Nmena poxcra oaau ‘mana’

Hpogpeccun omyu ‘Bpad’, 6GauiKkel “yauTeND’,
bipaadicyl ‘TieBell’

Omnonum

Kbloam ‘KuTaeu’, 6ypsam
‘OypaT’, Moon ‘MOHTOI’

Mupuz amerman/ | /Jupuz amvtman/ YepnuUK/IVKAE | 40010
JKusotHoe JKuBoTHbIE ‘MenBelb’,
Oouuy ‘6enka’
asvipan/ uHex
AOMAITHUC ‘KopoBa’, bim
‘cobaka’
Kywimap/TItnupt yepnux/nukue  |xapmoiea
‘KOpIIyH’,
YC-KyuKau
‘pemes’
azvipan/ dacaa
JOMalllHUue ‘KypI/H_[a” Kac
‘Tycp’
banvikmap/Prionn ak-6anvix ‘enen’, wopmat
‘H_IyKa’
Kypm ainaal wapmoinaa ‘Ky3HeduK’, apol
Hacexomeie ‘muena’
Yyya/llpenmer | Byoymenoep/

Bemiectsa 1 MaTepuansl

cye ‘Bonia’, uyeail ‘U3BECTh’,
mopey ‘menk’

Im-xepexcen/boiT

anmapa ‘CyHayK’, xen
‘onexna’, aax-caea ‘mocyna’

Basxicoin-oanzam, myoyz
oovexmunepu/
31aHus U COOPYKEHUS

Kegypye ‘MOCT’, 0aXbIH ‘7I0M,
31aHue’

Dounen/MHCTPYMEHTHI

0anobl “TONOP’, CHILIPMKbILIUL
‘ymouka’
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KBoiioyc Yuyw/pacrenus ovm-cueen ‘TpaBa’, bl
obvexkmunepu ‘mepeso’
oonzawm

7 Azaap oaiioanvt/ yave ‘NOXKIL’, Kbl3AHHAAUIKBIH

oidycmyn
Gonyyuxynnapu/ | 110rOHbIC SBICHUS ‘rpo3a’, uenssw ‘paxyra’
Tpuposbre 129p o6vexmunepu/ XyH ‘CONHIIE’, CHLIObIC ‘3BE3aa’
00BEKTEI HeOeCcHbIE TeNa
U SIBIICHUS
Jdanowagpm Oae ‘Topa’, xem ‘peka’, x08
b b
‘cremnp’

HenpenmeTrnsie nmena

Tyyzait
OunuUWIKUH-
Hep/
AOCTpaKTHBIE
TIOHATHSA

Cazoluu-cemkun unepIdwiKunu/
DMonun

0OPYWKY ‘PaloOCTh’,
MyHeapan ‘rope’

Munnuwkun/
UyBCTBEHHOE BOCIPUATUE

Odaaw ‘mIyM’, amoawn ‘BKyc’,
on ‘lBeT’

Huumu 6unuuwkunnep/
yHI/IBepCEUII)HBIe MPEACTABICHUA

601yyuKyH ‘co0bITHE”,
KblIObIHbIZ ‘TEUCTBHE’,
baioan ‘00CTOATEILCTBO’,
ye ‘Bpems’

HNmMena cobcTBEHHBIE

Kuorcu/ Am/Nms Yeuex, Apmoiu, Menzu, Kapa-xvic
Yenosex .
Aoazvinoiry aowt/ Uypeen-oonosuu, baii-Kapaesna
OTt4ecTBO
Damunusnap/ Capuie-oon, Comna
damunuu
Aiimax aowl/ Xepmex, Oopoicak, Tiomow
HazBanus pogos
Aupuz Awvm/Jlomans Kanuan-Uluneu, Capana.
amviman/ Hnerx/K Mots
KHBOTHOE nek/Koposa Loneyp, dazvip-Mbitivic
bIm/Cobaka Ax-Tow, Kocmyx, Kanoapax.
Yepnep/ Yepnep ammapot/
MecTHOCTS TorI[’ OHﬁ ML P Kuozvin, Yaa-Xon, Kyneypmye
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HNms npuiarareJbpHoe
Paszpsowvi:

e KauecTBeHHEIE
o OTHOCHUTEJILHBIE

Jlexcuko-cemanmuueckue nomemst.

KauectBeHHBIE

Kuorcu/Uenosex | puzndeckue Meee ‘CHITBHBIN, cemuc
KauyecTBa “TOJICTBIN, 6eouK ‘BBICOKHH .
YMCTBEHHbIE/ 4a3bIK ‘TIPUBETIIUBEINA
TICUXMYECKHUE Ka9eCcTBa | yeaauHwvle “YMHBIA , OuOUM

‘CMemBIN .

Mupuz ameiman/ | busndeckue 9bmKup “yIATAHHBIN, MSICHON,

JKuBotHoe KayecTBa cymKyp ‘MOJIOUHBIN.
MacThb Xoop ‘Kaypblil’, ana ‘neruit’,

Boiidyc oovekmunepu 6onzaw 601dycmyn | coox ‘XONOIHBIN *, KAObID
oonyyukynnaput/ TlpuponHbie 00bEKTHI U | ‘KpyTOM’,

SIBJICHUS
Yyya/llpenmer | busndeckue 6bloICHIe “KPETIKHIA, CYYK
CBOMCTBa “KUAKHA’, yrye ‘OONbIION’.
1BET Kbl3bL1 “KPACHBIN, capule
YKEITHIN .
Jlemoex/OrnieHKa | IOJIOKUTEIIbHBIC oKu ‘Xopomuit’, wapaut
‘KpacHBBIil .
OTpHIIATEeIHHBIE baeaii ‘TIIOXON’, wyoex
‘HEeKPaCHBBIN .

Jlexcuko-cemanmuueckue nomemnl.

OTHOCHUTEJILHBIE

Kuowcu/Yenosex demoex/TIpusHak |avmmoie ‘UMEIOLIHIA

Tupuz amerman/ )XusotHoe JIOMIAAb’ , MAIObIS
‘UMETOIINNA CKOT .
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Yyya/Tlpenmer,
bouoyc oovexkmunepu 6onzam
botidycmyr, 6oyymKynnapol/
[Tpuponubie OOBEKTHI U SIBICHUS

ye/Bpems

KblUKbl ‘3UMHUHN °,
yatievl ‘TCTHUR’

Yyya/llpenmer

mypyut/Mecto

matieaoaznl

T'aaroasl

Jlexcuko-cemanmuueckue 610KU:

[ ]
e britue
[ ]
[
[

JeiicTBue
JesTenbHOCTD

KauectBo
CocrosiHue
OTHOILIIEHHE.

Jlexcuxko-cemanmuueckue nomemn.

Koinovinwie/
HetictBue

wumuIIu-
Kun/
IBUJKEHHE

Kuorcu/Yenosex

Xanvi- ‘0erarts’, 0edupnen-
‘IBUTATLCS Ha3and’,

Kyzeene- ‘HepeKO‘ICBBIBaTB

Ha OCEHHEe
croiouine’, vatiiazna-
‘epEeKOYEBHIBATH HA
JIeTHee crorouIe’

Jupuz amviman/
KusoTtHOE

daanvlkma- ‘CKakarh
TaJIonnoM’, Kblablim-
‘04eHb OBICTPO JIETETh
(o mrune)’, coscma-
‘MOJI3TH, TIOJI3aTh

(o mpecMbIKaroieMes)’.

‘HaxomsIINICS B Talre’.
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Boiioyc ax- ‘Tedb, CTPYUTBCS

obvexkmunepu BHUB’, ObICKAHHA- ‘“UJTH O

oonzaw MEJIKOM CHET€, IIOPOLINTS ,

ooi1dycmyn Oypeexmen- ‘KIIyOUThCA .

oonyywKynunaput/

IIpuponusie

0OBEKTHI 1

SIBJICHUS

Yyya/llpenmer  |yorcyx- ‘nerets’, acme-

‘JIeTeTh 10 BETPY .

oovexkmudce |Kuorcu/YenoBex |xak- ‘OWTh, yIapsTh,
yenamnzan CTy4aTh, KOJIOTUTD;
KbLObIHbIS/ manma- TONTaTh,
¢usnueckoe pacTanThIBaTh,
BO3ACHCTBHE cyuba- ‘TIaguTh .
Ha 00BEKT

dupuz ametman/ |vi3vip- ‘Kycarts’, uaszapia-

KuBoTtHOE ‘pactep3arp’.
duzuonozmyz | Kuncu/Yenosex |oaiina- “KeBarb,
KbLObIHbIS/ NIePEKEBBIBATH
¢dusmonoru- Oepum- ‘TIOTETH’, ONMYK-
4ecKoe ‘MIOTIEPXHYTHCS .
neiicTBre

upuz amerman/

ObluKbIp- “anXaTth (0 Ko3e

XKusotHoe W OBIE)’, mOpy- ‘POIUTH
(0 )KMBOTHBIX) .
viim-oaawt, |Kuowcu/Yenosex, |Oounmupe- ‘TpeMeTb,

YH
yHoypepu/
3By4YaHHE

Aupuz ametman/
Kusortnoe, Yyyn/
IIpenmer, boitdyc
obvekmunepu
oonzaw
ooudycmyn
oonyywKynunapuot/
IIpuponusie
0OBEKTHI U
SABJICHUA

rpoxoTars (o rpome) ’,
Kaexcvlpa- ‘urypuiarh,
CKPHIIETh, XPyCTETh ,
Kotmyna- ‘OyabpKaThb’,
K0Oo1a- ‘BBbITh, 3aBBIBATh .
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Axncoin Kbl1bln Kuowcu/Yenosex |cuipwi- ‘cTerarb,

yopyoyn- oyoypepu/ MPOCTETUBATbh, MPOLINBATD’

2aswi/ co3uza- YOH-‘Tecars’, Wymky-

Hestens- TeJIbHas ‘OTJIUBATh, U3TOTOBJISATH

HOCTb JUTBHEM .
yeaau 0600a- Tymars,
axcolvl/ Ppa3ayMBIBaTh, MBICIIUTE;
HHTEJIEeK- TIPEIIONararh, 0xcad-
TyaJbHas ‘3aMedaTh; OTMEYaTh,

TIPUHAMATh BO BHUMAaHUE .

uyzaa aasa- ‘obemars, CyJIuTh’,
yopyoynzaszwi/ Oe- ‘TOBOPUTH, CKa3aTh’,
peueBas Hyeynde- ‘KIEBETaTh .
Huumunen bawiKblia- ‘TIPEToaBars,
arcoln YYUTENBCTBOBATE,
yopyoynzaszwt/ Kaoapuwvina- ‘ObITH
coluaNbHas MacTyXxoM, 4abaHoM .

Bap 6onypy/ |meinmein Kuowcu/Yenosex |mopymmyn- ‘poputbes’,

Britne Kkeaupu/ bomman- ‘3a4NHATHCS,

Hayajo ObITHUS

TMOSIBIIATECS .

upuz amvrman/

mepy- ‘pOAUTH

JKusotHoe (0 )XMBOTHOM)’.

boiioyc Ken- ‘HacTymNarsb,

o0vekmunepu HacTaBaTh’, d2eje-

ooncaw ‘HAYMHATBCS , OYUi-

ooudycmyn ‘HaCTyTaTh, HACTABATh .

OonyyuiKynHnaput/

IIpuponueie

0OBEKTHI

U SIBIICHUS

Yyya/llpenmer | mbigbLr- ‘BO3HUKATH,

3apOXKIAThCS, TIOABISATHCS .

oap oonypy/ |Kwxu/YenoBex  |amwiovipa- “KUTH’,
CYILECTBO- colyMapnaui- ‘TECHATHCS,
BaHUE FOTUTBCA, uaiinazna- ‘)KuTh

HAa JIETHEH CTOSIHKE’,
yypmma- ‘XKITh’ .
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Jupur ambrTan/

Xopeada- ‘1OTUTHCS

KupotHoe masapwiui- ‘BCTPEYaTbCs,
CYIIECTBOBATH ).
Boiimyc Oupeen- ‘BACETH O Tydax’,
00BEKTIIIEPH yammuli- ‘“TAHYTHCS , OC-
6onram ‘pacti’.
6oiinycTyH
00Ty ymKyHHapHL/
[Ipuponusie
00BEKTHI
U SIBIICHUS
Uyyn/Ilpeamer yopy- ‘ObITh, OBIBATE’, OOJI-
‘OBITH, OBIBATH .
Yuoe 633pu/ |Kuoxncu/Yenosex |meuy- ‘CKOHUATHCS , OJ1-
MIpeKpalicHue ‘yMHUparh, orudars’, oyui-
OBITHSA ‘moru0ars B Boje’,
Kan- ‘ymuparp’
Jupuz amviman/ |oz- ‘NOXHYTh, OABIXATH ,
JKusortHoe Kblpbli- ‘U3IBIXaTh’
boiioyc bycman- ‘ucnapsaTees’,
odvekmuepu Kypea- ‘BBICHIXATh,
oonzaw COXHYTH .
o0i1dycmyn
OonyyuiKynnaput/
IIpuponueie
00BEKTHI
U SIBJICHUS
Yyya/llpenmer  |banan- ‘ucyesarsp,
CTHUPATHCSl, BEIBOJUTHCS,
U3IIIAKUBAThCS, Oyypa-
‘pa3BanuBaThbCs’, CEH-
‘paccacwIBaThCs’, uaiia-
‘MHHOBATh .
Hlvinap/ oemoex/ Kuorcu/UenoBek  |0aodvik- ‘KpemHyTh, 3aKa-
KagecTBo TIPU3HAK JISITBCS, KbIpbl- ‘CTAPETH

ap- ‘Xyners’,
UdNCUK- ‘BXKHBATHCS,
TIPUBBIKATH .
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Aupuz amviman/

ObIJICLIK- ‘KPETIHYTH .

’KusotHoe
boiioyc €00- ‘OCTHIBATh,
obvekmuepu OXJIQK/IAThCs, XOJIONETh’,
oonzawm dowman- ‘NeNeHeTs’, upu-
boiidycmyn ‘THUTB, pa3iararbCs’.
oonyywiKynnaput/
IIpuponusie
O0OBEKTHI U
SIBITCHSI
Yyya/llpenmer | dawman- ‘KaMeHETH
canoapa- ‘BeTImATh ,
camoapa- ‘0060pBaTbCs,
pacTpenarbes’.
oH/IBeT Kuosrcu/YenoBex  |000yk- 3aropeTs’,
OdonbauHan- ‘pyMSHUTHCS .
Aupuz ameiman/ |kapap- ‘Oyperb, YEpHETD .
KusotHoe
bouoyc Hocaapap- ‘3eJeHETh
o0vekmunepu capeap- ‘)KenTeTh .
oonzawm
oot10ycmyn
oonyywiKynnaput/
[Ipuponusie
00BEKTHI
1 SIBIICHUS
Yyya/llpenmer  |aeap- ‘Oenets, ceneTs’, O4-
‘ONICKHYTB , MOHCYHHE-
‘cepeOpuThCS .
Cazvlui- Kuostcu/UenoBexk  |0ysype- ‘OCCIIOKOUTHCH,
CeMKUOUH, BOJIHOBAaThCH,
unepispu/ TPEBOXKUTHCS , Katiea-
SMOLIMS ‘YIUBIATBCS , Kyoapa-

‘TPYCTHUTb, TOCKOBAaTh’
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Jlexcuko-cemanmuueckue nomemsnt:

bouoyc oovex-
munepu donzawut
ooudycmyn
oonyywKynunapuot/
IIpuponusie
00BEKTHI
U SIBJICHUSA
baiioan/ dusuonozmyz | Kuncu/Uenosex |aapwi- ‘0071€Th’, wivlia-
Cocrossuue  |baimoan/ ‘ycTaBarh’, auima-
(busmonorus ‘TONIo/IaTh’, KOJICY- ‘3aCThI-
Barb’, 60dICy- ‘pOANTD’
Aupuz ametman/ |uyoa- ‘TOmIaTh
JKusotHoe (0 )KMBOTHBIX)’
Xamaapwinza/ | Kusrcunep Kuostcu/UenoBek  |ocnenup “)KEHUTHCS, BRIUTH
OTHOIIICHUE  |apa3viHoa 3aMyX’, Xapbli3axicolp
xamaapuli- ‘B3aMMOCHCTBOBATL,
2anap/ oemxuup
COIIMaJIbHBIC ‘MONIPEKUABATD .
OTHOILICHUS
Hapeune

Kuostcu/Uenosek, mypyuw/MecTo Odawimplin ‘Ha ymane’, dyede ‘Tam’
Aupuz amsiman/ YeNaHBIBIWMKBIH/  |0CKI9P B IPYTYIO CTOPOHY,
KugotHoe, HampaBJieHUE amxaap ‘Ha3ax’, 0AUIMbLLIPMAH
qY}v/Jl/HPCI[MeT, CHApyRH’
boitdyc oovexmunepu — - ;
P . ye/Bpems am ‘cervac’, daapma ‘3aBTpa’,
oneaui 6010ycmyn .. )
Gonyyuixynnapl! KencodnuKmeil ‘BeI4eprom’,
¢ = 2
[pupoaHbie 0OBEKTHI Xynseoup “uenLli aeHn
R — Oyp2eHu/CKOPOCTh |Oypeen ‘OBICTPO’, masaap ‘He
cnema’, yp ‘nonro’
uadasvl/CTETICHb | X0140K ‘OYeHb’, aadicox ‘04YeHb’,
wana “HEMHOTO’ , ObIH3bLObID
‘TYro’, KowKax ‘cnadbo’, TOTTyp
‘moceiTa’
Kuorcu/Uenosex copynza/uienb cazvluimolbl-6uie ‘CIeruaNtbHo’,

xeu-ne ‘3ps’
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MecTonmeHnue

Jlexcuko-cemanmuueckue nomemsn.

Kuosrcu/Yenosex, apbin/IAno MeH ‘S, Kblm ‘KTO’, uynmy
Jupuz ameiman/ ‘Bce’, KBIM-OHp ‘KTO-TO’
JKusotHoe, Oemoex/pu3HaK bIHObIZ ‘“TAKON’, KaHOble ‘Kakoi’
Yyya/llpenmer, y . ; : ]
ye/Bpems bIHYaH “TOTHA , Kajxcan "Korja ,

boiuioyc oovexmunepu
bonzaw 6oudycmyn

0071yyuwKynnapoi/ YNaAHbILIUIKBIH/ blHaap ‘Tyna’, katinaap ‘Kyna’
[Ipuponnbie 00bEeKTHl | HAIPABICHUE

Kaoican-oup ‘Korna-Huoynp’

1 SIBJICHUSA mypyut/MecTo biHOa ‘TaM’, kauda ‘e’

CaH/9UCIo bIHYa ‘CTOJIBKO’, weoice
‘CKOJIBKO’, 9/199H ‘HEMHOTO’

yaoda/cTerneHb, o7 Xupe ‘CTONIBKO’, Katibl Xupe
Xxemuzan/mMepa ‘HaCKOJIBKO’

uslnoazaarn/ yyee ‘noueMy’

NpUYHHA

Jlexcuko-ceMaHTHYECKUE TOMETHI JAIOTCSl HA TYBUHCKOM M PyC-
CKOM SI3bIKaX, IMOCKOJIbKY B JaJIbHEHIIEM MPOTrpaMMa aBTOMAaTH3UPO-
BaHHOM CEMaHTHYECKOW 0Opa0OTKH TEKCTOB B KAUeCTBE TOJKOpITyCa
OKTA OGyner agpecoBaHa He TONBKO AJIs CO3/aTeNnel yueOHUKa, yuu-
TeJel, HO U JUIS yqaluxcs.

Nwmes Takoro pojia ceMaHTHYECKYIO pa3METKy, MOXKHO OBICTPO
HOJATrOTOBUTH yUEOHO-METOANYECKHE KOMITJIEKCHI HE TOJIBKO M0 TYBHH-
CKOMY $I3bIKY, HO U IIO JINTEPATYPE, & TAKXKE NOATOTOBUTH JJIEKTPOHHO-
o0pa3oBaTenbHbIE PECYPChI VISl IIKOIbHUKOB.

JINTEPATYPA

1. BaByy-Cropron M. B., Jlataa C. M. Mopdemuo-opdorpaduieckuii cio-
Bapb TYBHHCKOTO SI3bIKa. DJIEKTPOHHBIN pecypc.

2. Xeptek A.b., Oopxaxk b.U., Ougap B.C., Camuak A. ., Cosa A.M. Cro-
Bapb TEMATHYECKHUX IPYII [JIArOJIbHOM JIEKCMKHA TYBHHCKOTO SI3bIKA. DIIEKTPOH-
HBI1 pecypc.
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LINGUISTIC ANNOTATION OF GRAMMATICAL
CATEGORIES OF SAKHA LANGUAGE
(ON EXAMPLE OF NOUN)

Gavril Torotoev, Alina Torotoeva

M.K. Ammosov North-Eastern Federal University
Yakutsk, Sakha, Russia

This paper shows the work to create instruments for linguistic annotation
of grammatical categories of Sakha. It describes the basic inflectional
characteristics of nouns of Yakut language (numbers, personal endings,
possessive endings, cases), which are based on Leipzig Glossing Rules.

JIMHrBUCTHYECKOE aHHOTUPOBAHHE TPAMMATHUECKUX KaTETOPHId
SI3bIKA SIBIIICTCSI aKTyalbHOM MPOOJIEMOil COBPEMEHHOW KOMITBIOTEP-
HOW JIMHTBUCTHKH. B mocnenHee BpeMs B CBS3M C MHTCHCUBHBIM pas-
BUTHEM KOMITBIOTEPHBIX TEXHOJOTUH Ha3pena HeoOXOIUMOCTh B Pa3-
paboTKe CHCTEMBI IPaMMAaTHYECKOH pa3METKH JJIsi aBTOMaTHYEeCKOTO
aHaJIM3a TEKCTOB, XPAHALIMXCS B JJIEKTPOHHBIX KOPITyCcaX TIOPKCKHX
SI3BIKOB. B 1ensix moBbImeHus: 3QGEKTUBHOCTH PAOOTHI SI3LIKOBEIIOB
IPU MIPOBEJICHUN CPABHUTEIHLHO-COMIOCTABUTEIBHBIX HCCICIOBAHUI 1
JUISL TTONTyYeHHUSI OOBEKTUBHBIX SI3BIKOBBIX JaHHBIX TAKKe HEOOX0IuMa
YHH(HUKALNS CHCTEMBI YCIOBHBIX COKpAIICHUH.

Jns Mopdosrornaeckoro aHHOTHPOBAHUS JIEKCHKO-TpaMMaTHUe-
CKUX pa3psiIoB s3bIKa caxa HAMH MCIOJB3YETCsl CUCTEMa TAroB, 0a3u-
pyromascs Ha JleWnuurckux npasuiiax riioccupoBanus (Tadm. Nel).

Tabauya Nel
YacTH pevyu B AKYTCKOM SI3bIKe
Coxpamenns | PacmmdpoBka cokpamiennit Haspanue kareropun
N Noun Nms cymecTBUTEIBHOE
POSS Possessive WM puTsOKaTeNbHOE
PRO Pronoun Mecroumenue
NUM Numeral Wwmst uncnurenpHoe
ADJ Adjective Wwmst npunararensHoe
v Verb I'maron
PCP Participle ITpuuactue
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CONV Converb JHeenpuyacTtre
ADV Adverb Hapeune
MOD Modal word MopansHOE CIIOBO
INTJ Interjection Mexaomerne
CONJ Conjunction Coro3
PART Particle Yacrtuna
POST Postposition [Mocmenor
IMIT Imitative word 3ByKomofpaxaTen:Hoe
CIIOBO

SIKYTCKHIA SI3bIK OTHOCHUTCS K YHCITY TIOPKCKHX SI3BIKOB, HO B JaH-
HOM SI3BIKOBOM TpyTIIie OH CTOUT 000COOJIEHHO B CHITYy ONPEENICHHBIX
KyJIbTypHO-HCTOpHYecKuX (akTopoB. Akanemuk O.H. bermuark B cBo-
eM kiaccuueckoM Tpyne «O si3bike sikyToB» (1851) mpeamonaraert, 4ro
«SIKYTBI TIEPBBIC OT/CIHMIINCH OT YWICHOB TYPEIKO-TaTapCKON CEMbH, eIle
HE pa3feNUBIINXCA B OTHOLIEHUM 53bIKay. [1]. OH cuMTaeT, 4To S3bIK
caxa «SBJISETCS JPEBHEHUIIUM M3 BCEX HBIHEITHUX TIOPKCKUX SI3BIKOBY.
[2]. Ero Hay4Has rumoTe3a MOATBEPIKIACTCS OOBEKTHBHBIMY JaHHBIMHU
COBPEMEHHBIX TIOPKOJIOTMYECKUX UCCIENOBaHUMN. SIKYTCKHIA SI3bIK B CBO-
€M Pa3BUTHH HCTBITAT HEKOTOPOE BIMSHUE MOHTOJILCKOTO W TYHTYCO-
MaHBWKYPCKOTO S3bIKOB. T€ MM MHBIE HCTOPUYECKHE 00CTOSATEIHCTBA
BHECTIH OTIpeIeTICHHbIE KOPPEKTUPOBKH B SI3BIKE HApOJa caxa, 000raTHB
TEM CaMbIM CHCTEMY TPaMMAaTUYECKUX KaTErOPHid IKYTCKOTO SI3bIKA.

B tabmmie Ne2 B kadecTBe AMNAKTHYECKOW E€IUHUIIBI MTPOIEMOH-
CTPHPOBAHBI YHHUBEPCAIBHBIE U CIEIM(UUECKIE YaCTEPEUHBbIC Xapak-
TEPUCTUKH aHTJIIMHCKOTO, PYCCKOTO U SIKYTCKOTO SI3bIKOB. O3HAaKOMUB-
[IMCh C COJIEpYKaHUEM TaONuIlbl, 00ydaronmecs: MPUXOJIT K BHIBOAY,
YTO YHU(HUIIMPOBAHHBIE TATH OOpPA30BaHbl U3 AHTIIUHCKUX TEPMHUHOB.
3Be3/104KOl 0003HAYEHBI T€ KATETOPUH, TPaMMaTHYEeCKHE 3HAUEHHSI KO-
TOPBIX B PYCCKOM HJIM SIKYTCKOM SI3BIKaX COBIMAJAOT JIMIIh YACTHYHO.
Cucrema yCIOBHBIX COKpAIlIeHUH, OCHOBAaHHAS Ha SKYTCKHX TEPMHUHAX,
ObLTa pazpaboTaHa HaMH JUTsl BHYTPEHHETO TI0JIh30BaHUsl, HHAYE TOBOPS,
CTYZIEHT MCIIOJb3YeT JaHHbIE TITH TOTJa, KOrJa OH IMPOW3BOIUT JIMHT-
BHUCTHUECKHUI aHAJTN3 HAa CBOEM POJHOM si3bike.[3]. Tlomo0HbIe comocTa-
BUTEJbHBIC TAOIUIBI TOMOTAIOT CTYICHTAM CAMOCTOSTEIIHHO HAXOAUTh
SI3BIKOBBIC YHHBEPCAINH U TapaJUIeTH B pa3HOCTPYKTYPHBIX SI3bIKAX.
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Tabauya Ne2
YacTu peun B aHTJIHHCKOM, PYCCKOM U IKYTCKOM SI3bIKAX
H WX yCJIOBHbIE 0003HAYEHHST
AHrnuiickue Pycckue SkyTckue Yanpuu- | Torn CO6:
pOBaHHBIE | CTBEHHOU
TEPMHHBI TEPMHHBI TEPMHHBI
Taru pa3paboTku
Nouns Mvena cy- Aar Tb11 N A
[ECTBUTENbHBIC
Possessive . Nmena nputsixka- | Tapabiblaax POSS A/
Case of Nouns TEJIbHBIC aar ThII
Pronouns Mectoumenust | ConOyiiap aat PRO CA
Numerals Mvera AxcaaH aar NUM AA
YHUCIIATEbHBIE
Adjectives Vvena Hapaahera aat ADJ I
TIpuJIaraTeIbHbIe
Verbs I'maron TyoxTyyp v
Participles® ITpuuactus Aart TyoxTyyp PCP AT
- Jleenmpuuactus Crihviar CONV CT
TYOXTYYp
Adverbs Hapeuus Cethblar ADV C
Modal wordg Moﬂaﬂmfﬂe Crrihblal ThUT MOD CpihT
cJIoBa
Interjections Mexnomerns | CaHa amiaibibl INTJ CAn
Conjunctions Coro3sr Cutum THUT CONIJ Cur
Particles’ Yacturpt D6unck? PART €]
Prepositions [pemrorn — PREP -
Postpositions* - Jsehyen POST b
B 3ByKOmofpaxa- Terahser IMIT TYT
TEJIbHBIE CJIOBA | YTYKTIp THUI
Articles - - ART -

>liV‘IEICTI/IFIHOC COOTBCTCTBHUC
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B nmanHO#1 cTaThe c1oOBOOOpa3oBaTEIbHBIE XapAKTEPUCTUKN UMEHH
CYIIECTBUTEIBHOTO HEe OyIyT PacCMOTPEHBI OOCTOSATENBHO, TaK Kak
cJI0BOOOpa3oBaHue Uil aBTOMaTUYECKOH 00pabOTKHM TEKCTa He sSBIIS-
eTcs nepBocteneHHoil. K Hemy 00b14HO oOpamaroTcs mocsie onucaHus
CJIOBOM3MEHUTEIBHBIX XapaKTEPUCTHK S3bIKa Il TOTO, YTOOBI cocTa-
BHUTh TONHYIO 0a3y ad(dUKCOB ANsl NaTbHEUITUX 3THUMOJIOTHUECKUX
uccienoBanuii. B o0pazoBaHuM CyIIEeCTBUTENBHBIX YYaCTBYET MHOTO
MPOAYKTUBHBIX U MaJOMPOAYKTUBHBIX ah(HPUKCOB: —hBIT (-CBHIT, -UBIT,
-IIBIT, -HBBIT), -ObLT (-Omi1, -0y, -Oyi), -bIK (-HK, -YK, -YK), -aX (-3X,
-0X, -0X), -aH (-JdH, -10H, -neH), -nra (-1T3, -1TO0, -NTe) u Ap. Ho
B paMKax JaHHOM CTaThH CIIOBOOOPa30BaTEIbHBIE BO3MOKHOCTH HME-
HU CYIIECTBUTEILHOTO OCTAIOTCSl BHE 30HBI HAIIIETO HCCIIeAOBaHMs. B
KavecTBe o0Opaslia OMUCaHUs CJI0BOOOpa3oBaTeNIbHBIX ad(YUKCOB 00-
paTUMCs UCKITIOYUTENHHO K 3 4acTo ynorpebisieMbiM Mopdemam, 00-
pa3yoLM OTIJIaroIbHble UMEHA CyllecTBUTENbHbIE (Ta0m. Ne3).

Tabauya Ne3
JepuBanus
Cokpa- | PacimdpoBka Hazpanue Annomop¢sr | Mopdemsr
LICHUS | COKpAlLeHUI KaTeropuu (12) 3)
AN Agens noun UMsI IesITenNs -aaqypl/ -aauybl
Ha —aavysl -334y4n/
(IpucoeaMHSACTCS K |-0094y/-00udy
7006011 TIaronbHOM
OCHOBE)
VN 1 |Verbal noun UMl ICHCTBUS Ha —blIbl | -bIbI/-UN/-YY/ |-BIbI
(mpucoenuHsAeTCS -YY
K TJIarOJIbHBIM
OCHOBaM C KOHEYHBIM
COTJIACHBIM)
VN 2 |Verbal noun UM TEHCTBUS -aahern/ -aaheig
Ha —aahblH -3shun/
(mpucoenuHsieTcsi K |-oohyH/-eehyH
IJ1aroJIbHBIM OCHOBaM
C KOHEUHBIM JI0JITUM
TJIACHBIM)
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Kak npaBuiio, 0co00e BHUMaHUE yUEHBIX, 3aHUMAIOIIHXCSI TPO0JIe-
MaM# KOMITBIOTEPHOM JIMHTBUCTHKH, CKOHIICHTPHUPOBAHO HA CJIOBOM3-
MEHHUTEIbHYIO Mopdooruto. Jlanee 1eTaabHO pacCMOTPUM OCHOBHBIE
CIIOBOM3MEHHTENIbHBIE XapaKTEPUCTUKH HMEHHU CYIIECTBUTEIBHOTO
SIKyTCKOTO s13bIKa: 9uncio (cM. Tabi. Ned), magex (cM. Tabm. Ne5 u Ne7),
MOCECCUBHOCTH (cM. Ta01. Ne6) u murio (cM. Tabi. Ne6 u Neg).

Tabnuya Ne4
Kareropust uyncna
Coxpa- Pacmn@pomia Hazpanue Astomopdt Mopdems!
HICHHUS | COKpaIleHUH KaTeropuu
SG singular €IMHCTBEHHOE —
YHCIIO0
PL plural MHOXECTBEHHOE |-J1ap/-J1op/-113p/-jep -Jap
YHCII0 -Hap/-HOp/-H3p/-HOP
-nap/-nop/-n3p/-nep
-Tap/-Top/-13p/-Tep

B sikyTCcKOM s13b1KE A PHKC MHOYKECTBEHHOT0 YN CIIAa —1ap TIPEJICTaB-
neHa mectHaauateio (16) popmanbubiMu nmokaszarensimu. [Ipu BeiGope
ONITUMAJILHOTO aJlIoMOp(da peraromyto pojib UrpaeT 3aKOH CHHTapMo-
HU3Ma B SIKyTCKOM s3bIke. DoHeTnueckas coueraeMocTb MopdeM Tax-
e 3aBHCUT OT IMPaBWJI aCCUMHIJISIMU (HarpuMep, IPOrpecCcuBHasi, pe-
IpECCHBHAsI, MPOrPECCUBHO-PETPECCUBHAS ACCUMUIIALIUS COTJIACHBIX )
1 akkoMmopanuu. Takum o0pa3oM, COTIACHO 3aKOHY CHHTapMOHH3MA,
MpaBUIaM aCCUMIIISIINHA M aKKOMOJIAINH, pa3padaThIBAOTCs MPaBHiIa
CaH[IXH, TIOKA3bIBAIOIINE N3MEHEHHS 3BYKOB Ha MOP(EMHBIX IITBaX.

B nHameil pabore, B 4aCTHOCTH, B WACHTH(HKAIUK TpaMMaTH4e-
CKUX KaTeropuil ¢ COOTBETCTBYIOIIMMH TATaMH OYEHb IOMOT Hayd-
Helii Tpyn O.H. betnnnrka «O si3bIke SIKyTOB», KOTOPBIN ObLIT N3aH Ha
HEMELIKOM sI3bIKe B najekoM 1851 r. AkageMuk Npearnonaraer, 4to B
SIKyTCKOM si3b1ke uMeeTcs 10 manexeii: Casus Indefinitus, Accusativus
indefinites, Dativ, Accusativus definitus, Ablativ, Lokativ, Instrumental,
Casus adverbialis, Comitativ, Casus Comparativus [4]. Bce manexu
SKYTCKOTO $I3bIKa MMEHYIOTCSl COTJIACHO MPHUHITOMY TOTJIA B SI3BIKO3-
HAaHUM TEPMUHAMHU, UMEIOUIMMHU JIATUHCKHE KOpHU. M mosTOMy HET
CYIIECTBEHHBIX PACXOKICHUN MEXIy TEPMHHAMH, HCIIOJb3YEMBIMH
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O.H. BeTnuHrkoM u COBpeMEHHBIMH YHU(DUIIMPOBAHHBIMU TATaMu. B
COBPEMEHHOM SIKyTCKOM $I3bIKE BBIACISIOT 8 MaJjiexeid, He BOIIUIU B Ta-
nexxnyto napagurmy Lokativ (mectasiit) u Casus adverbialis (TBopu-
TEJIbHBIN ).

B sKyTCKOM sI3bIKE Pa3IMYaroTCs JBa TUIA CKJIOHECHUS: TPOCTOE U
npuTspkatenbHoe (cMm. Tabn. Ne5S u Ne7). B mpoctoMm ckiioHeHHH Bce
Mop¢eMBbl UIMEIOT TI0 YeThIpe ajutoMopda, Hampumep: -Ha ( -Ha/-Ho/
-H3/-He).

Tabnuya Ne5
IIpocroe ckiioHeHHE
Hazpanue
HasBanue
KaTeropuu B
Yanoumu- KaTerg pHH «I'pammatuke Amnno- Mop-
pOBaHHEIE B pabote COBPEMEHHOTO MOpPQBI (hembl
COKpAILCHUSI O.H. bermnrxa SIKy TCKOTO 92) (10)
«O sI3BIKE SIKyTOBY»
(1851) JIUTEPATYPHOTO
s3b1kay (1982)
NOM Heonpenenénnsrit OcHOBHOI - -
nazaex (Casus nmagex
Indefinitus) (TepyT Tyhyk)
ACC INDF| BuHuTensHbId YacrHblii -Ta/-T0 /-13/-TO -Ta
HEOIPEACIEHHBII TasexK -11a/-11o /-ma/-ne
majgex (ApaapsIsl | -Ha/-HO /-H3/-He
(Accusativus TYhyk) -na/-no /-n3/-ne
indefinitus)
DAT [Jarensubii nagex | JarensHblil  |-Ba/-Ho/-Bh3/-he -ha
(Dativ) nagex -Xa/-X0/-X3/-xe
(Coihbiapbibl  |-ra/-ro/-ra/-re
TYhyK) -Ha/-Ho/-H3/-He
-Ka/-K0-/-K3/-K6
ACC _DEF BuHuTensHbIN BunurenbHbli |-b1/-1/-y/-y -bI
onpenenéHHbIN Tajex -HBI/-HU/-HY/-HY -HBI
najex (Tyoxtyy
(Accusativus Tyhyk)
definitus)
ABL UcxonHerii mamex Wcxonublit | -TaH/ -TOH/-TH/-TOH| -TaH
(Ablativ) Tazex -TTaH/ -TTOH/-TT3H/ | -TTaH
(Tahaappibl  |-TTOH
TYyhyk)
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INS OpynHBIH magex OpynHBI  |-HaH/-HOH/-HAH/ -HaH
(Instrumental) naaeK -HOH -bIHAH
(TyTtyy TYhYK) |-BIHAH/-yHaH/
-MH3H/-YHAH
COM CoBMecCTHBII COBMECTHBIH | -JIBIBIH/-JTHHH/ -JIBIBIH
Maaex Tajex -JIyyH/-JTyYH
(Comitativ) (Xonbyy -HBIBIH/-HUUH/
TYhyK) -HyyH/-HYYH
-THIBIH/-THUH/
-TyyH/-TYYH
-IbIBIH/-TUAH/
-AYYH/-1yYH
COMP CpaBHUTEIBHBIN CpaBuurens- |-raahap/-T00h0Op -Taahap
majex HBIM MANEXK  |/-T39h3p/-TO0ROP
(Casus (ToHHUM -Haahap/-HOOKOP
comparativus) TYhyk) /-H3h3p/-HEO KO
-naabap/-100h0p
/-n33R3p/-n06hep
-J1aahap/-100hop
/-M23R3p/-N66hH6P

Kareropusi npuHayie)kHOCTH B A3bIKE caxa IpeicTaBieHa 7 ad-
¢ukcamu ¢ ux 59 gonernyeckumu Bapuantamu (tabmn. Ne6). Jlannbie
(GopMBI 00JIaTar0T BBEICOKOH yIOTPEOUTENEHOCTRIO. «OHH BBIPAXKAIOT
Pa3HOPOJIHBIN KPYT JIOTHYECKUX OTHOIIEHWH W CBSA3E€M MEXIy Ipen-
METaMH, HEPEIKO JAJIEKUX OT MOHATH MPHHAIIS)KHOCTH HITH 00Ja1a-

HUSY. [5].
Tabruya Ne6
Karteropusi npuHaaIeKHOCTH
Coxpamenns | HazBanme kareropun AnmoMop el Mop-
patt p p (heMBI
POSS_1SG  |IIpunapnexHocTs 1 nuny |-M -M
€IMHCTBEHHOI0 YHCIa -BIM/-UM/-yM/-yM
POSS 2SG |[IpuHaanexHOCTh 2 TUIY |-H -H
€IMHCTBEHHOTI'0 YKCIIa -BIH/-UH/-yH/-yH
POSS 3SG  |IIpunamnexsocts 3 Uy |-a/-0/-3/-6 -a
€IMHCTBEHHOIO YHCNA -1a/-10/-T3/-TO -Ta
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POSS _1PL IpunagmexxHocTh 1 muny |-0bIT/-0UT/-0yT/-0yT -OBIT
MHOXECTBEHHOTO YHCIIA | -IIBIT/-TIHT/-ITyT/-ITy T
-MBIT/-MUT/-MYyT/-MYT
POSS 2PL [TprnaninexHocTs 2 UL | -BbIT/-hUT/-ByT/-HYT -BBIT
MHOXECTBEHHOT'0O YHCJIA | -XBIT/-XUT/-XyT/-XYT
-KBIT/-KUT/-KyT/-KYT
-TBIT/-TUT/-TyT/-TYT
-HBIT/-HUT/-HyT/-HYT
POSS 3PL  |IlpuHamiexHOCTh 3 UL | -Tapa/-inopo/-mpa/-nepe | -1apa
MHO)KECTBEHHOTO YHCIa | -Hapa/-HOpO/-HIP3/-HOPe
-napa/-nopo/-a3pa/-nepe
-Tapa/-Topo/-Tap3/-Tepe

B siKyTCKOM s3bIKE B IPOCTOM U IPUTSHKATEILHOM CKJIIOHEHUSIX UC-
nonb3ytores 184 amtomopda. JlaHHBIN TOKa3aTellb CBHJIETEIBCTBYET
00 OrpoMHOM (YHKIIMOHAJIHHOM MOTEHIMAje UMEHHU CYIIECTBUTEIb-
HOTO KaK 0CO00T0 JIEKCUKO-TPAaMMAaTHIECKOT0 pa3ps/a CIOB.

Tabruya Ne7
IpuTsixkaTe1bHOE CKIOHEHHE
Hazpanue
Hazpanue
VHnduim- | Kareropuu B Kareropui
B «I'pamMmaruxke Mop-
pOBaHHbBIC pabote Anomopdet
COBPEMEHHOTO (hembI
cokpa- |O.H. bernunrka (92)
SIKy TCKOTO JIH- (15)
HICHUS «O s13p1KE TepATypHOTO
scyros» (1851) s3b1Kay (1982)
NOM Heompene- OcHOBHOH | 1-€ IUIo e uncia:
JICHHBIH Nagex naaex -M -M
(Casus (TepyT -BIM/-UM/-yM/-YM -BIM
Indefinitus) TYhyK) 2-e JWI0 e/1.9nCIa:
-H -H
-BIH/-UH/-yH/-yH -BIH
3-e 1o ex.yucaa:
-a/-0/-3/-e -a
-Ta/-10/-T3/-TO -Ta
1-e 1MII0 MH.YHKCIIA:
-0bIT/-0UT/-0yT/-0yT -OBIT
-TIBIT/-TIAT/-TTy T/-TTy T
-MBIT/-MUT/-MYT/-MYT
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2-€ JIMII0 MH.YHUCIIA:
-hbIT/-HUT/-HYT/-HYT -HBIT
-XBIT/-XUT/-XyT/-XYT
-KBIT/-KHT/-KyT/-KYT
-TBIT/-TUT/-TYT/-TYT
-HBIT/-HUT/-HyT/-HYT
3-e IMII0 MH.YHUCIIA:
-J1apa/-nopo/-mpa/-nepe |-napa
-Hapa/-HOpO/-HAP3/-HePe
-apa/-nopo/-n3pa/-nepe
-Tapa/-Topo/-T3Ip3/-Tepe
ACC_INDF | BunurenbHbIi YacTHbIi  |-bIHA/-MHY/-yHa/-YHD -bIHA
Heorpezie- hENGYS
JeHHBIH magex |  (ApaapsIsl
(Accusativus Tyhyk)
indefinitus)
DAT JarenbHbli JarensHblil  |-ap/-op/-3p/-ep -ap
MaaeK TazeK -rap/-rap -rap
(Dativ) (Coihblapbib
TYhyK)
ACC _DEF | BunutenbHbii | Bunutens- |-H -H
OTpENIEICHHBIN | HBIW NaueX |-bIH/-UH/-yH/-YH -BIH
najex (Tyoxtyy
(Accusativus Tyhyk)
definitus)
ABL Wcxonubrit Ucxomuelit  |-TTas/-TTH -TTaH
nasex maIex
(Ablativ) (Tahaapbib
TYhyK)
INS OpynHbii OpynHBIif  |-HaH /-H3H -HaH
nasiex aIex
(Instrumental) |(TyrTyyTyhyk)
COM CosmectHblii | COBMECTHBIN |-HBIBIH/-HYYyH/-HaaH -HBIbIH
nagex nagex /-H33H (-HUHH)
(Comitativ) (XonoOyy
1yhyK)
COMP CpaBHu- CpaBHu- -Haahap/-HI3H3p -Haahap
TENBHBIN MaeK |  TeNbHBIN
(Casus najex
comparativus) (ToHHUM

TyhyK)
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HNmena CYIIECTBUTCIIbHBIC AKYTCKOI'O A3bIKa B IIPECIOKCHUN MOT'YT
BBICTYIIATH B POJIM CKA3yCeMOIO. B 3aBucuMoOCTH OT KOHTEKCTa B Ta-
KHX ClIydasaX K OCHOBaM CJIOB HpI/I6aBJ'IHIOTC$I OIPCACIICHHBIC a(b(l)I/IKCBI
CKa3yeMOCTH 3a UCKIIIOUCHHUEM 3 Juna €AJMHCTBCHHOI'O YMcCia.

Tabruya Ne8
Adpukcel cka3yeMOCTH HMEH CYIIeCTBUTEIbHbBIX
Coxkpamenus |Ha3Banme kareropuu Amomopdbt Mopdembr
1SG 1 nuno -ObIH/-OMH/-OyH/-0YH -ObIH
€IMHCTBEHHOTO -MBIH/-MHH/-MyH/-MYH
gucna -TIBIH/-TTUH/-ITy H/-TTYH
2SG 2 U0 -hbIH/-hUH/-HYH/-hYH -BbIH
€IMHCTBEHHOTO -XBIH/-XUH/-XyH/-XYH
qucia -KbIH/- KUH/-KYH/-KYH
-TBIH/-TAH/-TYH/-TYH
-HBIH/-HUH/-HYH/-HYH
3SG 3 auro - -
SIIMHCTBEHHOTO
qHcIa
1PL 1 nuio mociie adduxrca —ap: -OBIT
MHO>KECTBEHHOTO -ObIT/-0UT/-0yT
qucia
2PL 2 nuto mocine adduxca —nap: -THIT
MHO)KECTBEHHOTO -TBIT/-THT/-TYT
qucna
3PL 3 nuno -nap/-nop/-mp/-nep -nap
MHOXECTBEHHOTO -Hap/-HOp/-H3p/-HOP
qucia -nap/-nop/-13p/-nep
-Tap/-Top/-13p/-TOp

B crathe B 00wIel CIIOKHOCTH OXBau€HO M MHTEPIPETHPOBAHO
rpaMMaTtuieckoe 3HaueHue 268 ad(ukcoB, B TOM YHCIIe CIIOBOOOpa3o-
BaTeNbHBIX -3, CJIOBOM3MEHUTENILHBIX — 265.

A Teneps, UCITIONIB3YS TATH, 0003HAYAIOIINE T€ UM HUHbIE TpaMMa-
THUYECKUE KAaTETOPHH, IPOU3BEIEM aHAJIN3 UMEHHU CYIIECTBUTEIHHOTO.
Jlnist perpe3eHTaTHBHOCTH MPAKTUYECKOr0 MaTepuajja cHadajga odpa-
TUMCS K MOp(EMHOMY aHAIN3y, 3aTeM K MOP(HOJIOTHIECKOMY aHHOTH-

pOBaHHUIO.
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Hpumep 1. Oho pyn 'TBOETO pedeHka'

a) Mopdemnsiii aHamu3: oho+htyH. PactmdpoBka: ums cymect-
BUTEIILHOE + TPUHAUICKHOCTH 2 JIUIY AMHCTBEHHOrO 4ucia (-H) +
BUHUTENbHBIN MaIeK.

6) Mopdonoruueckoe anHotupoBanue: N- POSS 2SG -ACC_DEF

Hpumep 2. Cypyiiaauuviiapbvimuleap "HAIIAM TTHCATEISM'

a) MopdemHsIit ananu3: cypyiaaqusr+nap+ObeIT +(bl)rap. Pacmmg-
pOBKa: UMs AEATeNs Ha -aaqybl + MHOKECTBEHHOE YHCJIO + MpPUHAJ-
JISKHOCTH | JIMITy MHOKECTBEHHOT'O YUCIIa + TAaTeIbHBIN MaIeK.

0) Mopdonornyeckoe annotupoBanne: AN-PL-POSS 1PL-DAT

[pumep 3. Ammapevimvinaahap (TypraH) '(ObICTpee) BaIIiX KOHEH'

a) MopdemnbIii ananms: at+rap+reiT+(sl)Haabap. PacimdpoBka: nms
CYLIECTBUTENbHOE + MHOKECTBEHHOE YUCIIO (-JIap) + MPUHAIIIEKHOCTD 2
JIMILy MHOYKECTBEHHOT'O YrCIia (-hbIT) + CPAaBHUTEIIBHBIN TACK.

6) Mopdonornyeckoe annotupoBanue: N-PL-POSS 2PL- COMP

Taxum o06pazom, B JaHHOM CTaThe CUCTEMATH3UPOBAaHA U anpoOu-
poOBaHa CHCTEMa TATOB, OTPaXKaIOLIAs CIOBOM3MEHUTEIbHBIN MOTEH-
yajgl MMEHHU CyLIecTBUTENbHOro. /ljis Toro, 4ro0bl KOMIBIOTEP MOT
aBTOMAaTUYECKH MTPOAHATU3UPOBATH TEKCTHI JH000H CIOKHOCTH, Mpe-
CTaBJICHHOM B 3JIEKTPOHHOM KOpPITyCe SIKYTCKOTO sI3bIKa, HEOOXO0AUMO
onucath YHU(UIIMPOBAHHBIMU TATaMH BCE T'PAMMAaTHYECKUE KaTero-
pun si3pika caxa. [Ipu pemeHnn maHHON MPOOIEMBI CTaHET BO3MOXK-
HBIM CO3/IaHHE HOBBIX KOMITBIOTEPHBIX MPOTPaMM, TAaKUX KaK OHJIAlH-
MEPEeBOTYHK, AaBTOMATHUECKUI aHAIIN3aTOP TEKCTOB U JIp.
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The paper concerns rules for establishing predicate-argument relations
in Korean complex sentences with adnominalizations, i.e. with clauses
whose main predicate is put in an adnominalized, or participle form (Part)
to modify the following noun (Host), syntactic head of the Part. In a
sentence with participles, the rules evaluate whether a noun (Act) marked
by subject or object particle and located somewhere to the left of the Part
is an actant of the Part or an actant of the other predicate (Q) located to
the right of the Part. Before applying the rules to a sentence, it should be
divided into so-called platforms. A platform ends with a noun with topic
particle or a verb/adjective form such as converb, nominalization, finite
form. It is important that the analytical verb forms built on the basis of
participles and auxiliary nouns are counted as quasi-converbs. Thus, the
proposed rules apply only to simple participles, not to quasi-converbs,
and only to those subject/object marked nouns that are located in the same
platform with the participle. The rules have no need to employ any type
of lexical dictionary. The paper claims that an Act is an actant of a Part,
if one of the following conditions is fulfilled: (1) the Act and the Part are
both located within a topical platform, (2) the Host is one of a class of
predicative nouns (e.g. kes a fact, il a matter; an affair; kwangkyeng a
sight), (3) the Part is located in finite platform while there is also a topical
platform in the sentence, (4) particles marking the Host and the Act are
the same. Since Korean is one of the Altai languages, it is typologically
very close to Turkic languages. So the paper may be of interest to those
involved in the automatic analysis of Turkic languages.
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1. BBenenue

B nacrosimmem noknane oOCyKaaeTcs 4acTHAs 3ajada yCTaHOBIIC-
HUSl aKTaHTHO-TIPEIMKATHBIX CBS3EH B KOPEHCKOM CIIO)KHOM TpeIyIo-
KEHUH C MPUYACTHBIMH 00OpOTaMHu, T.e. IPUIATOYHBIMU IMpeaJIokKe-
HUSIMH, CKa3yeMoe KOTOpbIX uMeeT ¢popMy npuuactus. [Ipu 3Tom Bce
MPUIATOYHOE TMPEUI0KEHUE UTPaeT pojib ONpeNesIeHUs] K HEKOTOPO-
My mnocienymromemMy uMeHd. Ilpu aHanusze CI0XKHOTO MpenokKeHus,
B KOTOPOM IPUCYTCTBYIOT IPUYACTHBIE (DOPMBI, BOSHUKAET BOIPOC O
TOM, TJIe HAXOTUTCS JIeBasi TPaHUIa TPUIACTHOTO 000POTa, TTOCKOIb-
Ky B IPHYACTHBINA 000poT miu adnominalization, Kak MOATBEPKAAETCS
rpammartukoit (Maptun, 1992; 11.9) MokeT OBITh IpEBpAIICHO MPEI-
JIO’)KEHUE KaKOW yroAHO JAJUHBL. B yacTHOCTH, C TOUKM 3peHHs 3a1a4u
00 yCTaHOBJICHMH aKTaHTHO-TIPEIMKATHBIX CBA3EH, HE0OXoaumo pe-
LIUTHh PO MMEHA C aKTAaHTHBIMH MOKAa3aTEeNSIMH, HAXOISIINECS B Mpe-
MO3UIUH TI0 OTHOIIEHHUIO K MPUYACTHUIO, SIBJISIOTCS JIM OHU aKTaHTaMH
MIPUYACTUS — T.€. BXOASAT B MPUYACTHBIM O0OPOT, MU SIBISIOTCS aK-
TaHTAMU HEKOTOPOI'0 MOCJIEAYIOLIEro, MPUHUMAIOLIET0 MPUYaCTHBIN
oboport, npeaukatuBa. Cpelu aKTaHTOB BaXXHEUIIYIO pOJib UIPAOT
d1, MapkupyeMblii HOMMHATUBOM, U d2, MapKUpyeMbIii aKKy3aTHBOM.
HmenHo oHM momazaroT B 001acTh BHUMAaHMS B HacTosIel padore.

EctectBeHHO, 4TO 337a4a 0 “COACPKKUMOM” MTPUYACTHOTO 000pOTa
CBsi3aHa ¢ MPOOIEMOI MOCTPOCHHUS MOBEPXHOCTHO-CHHTAKCUYECKOTO
MPEJICTABICHUS KOPEUCKOro MpEeIoKeHUs. PelleHue 3ToW 3amadu
3HAYUTENIPHO YIPOIIAET COOTBETCTBUE MEKIY CHHTAaKCHYECKUM H Ce-
MaHTHYECKUM MPEJCTaBICHUEM MPEAJIOKEHH, IPOLleAypa U NpaBuia
yCTaHOBJIEHHs KOTOporo onucaHa B (Brechalova, 2010).

Hacrosmas pabota — 3T0 npoiokeHne padoThl Hajl CHHTaKCHYe-
CKUM aHaJIM3aTOPOM JJIsI KOPEHCKOTO Kak si3bIka antarickoro turma. [lo-
CKOJIbKY THUIOJIOTMUYECKH TIOPKCKUE SI3BIKM U KOPEHCKHH A3bIK OYCHb
ONMU3KM, TO JaHHas paboTa MOXET OKa3aThCsl HEOE3bIHTEPECHOW JUIs
aBTOMAaTHYECKOI'0 aHaJIM3a TIOPKCKOTO CUHTAKCHUCA.

2. Ucxonnasi pazMeTKa TeKCTa: IIaT(opMbl

B nacrosimielr paboTe WCMONb3yeTcs CIelUabHAs pa3MeTKa KO-
pENCKOro TekcTa. A MMEHHO, KOpPEWCKOoe MpPEeIIOKEHUE NENUTCS Ha
HEKOTOpHIE JINHEHHbBIE OTPE3KH, TaK Ha3bIBaeMble matdopmel. ['panu-
1a TIaTopMbl MPOXOAUT JTHOO TTOCIIE UMEHH C TIOKa3aTelIeM TOINKA,
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100 ToCIIe MpeIuKaTHBa B 0HOW U3 (opM (UHUTHOTO WU CPEIHH-
HOTro ckasyemoro. [leneHune Ha muatopMbl OTpaXkaeT BHI pa3pe3KH
MIPEUIOKEHHs Ha TPYIITy TOIMKA U IETOYKY MPOCTHIX MPEI0KEHUH
B COCTaBe CJI0KHOTO. IlmaTgopmbl ObIBalOT HECKOIBKHUX THUIIOB, B 3a-
BUCHMOCTH OT TPaMMMAaTHYECKON XapaKTEePUCTUKU TOU CIOBOPOPMBI,
Ha KoTopyro 3akaHuuBaeTcs ratdopma: FIN (dunurnas), TOP (To-
nukanbHas), GER (zeenpuuactnas), NMZ (nomunanuzanun), PART-
QUOT (cka3yeMoe MpUIaTOYHOTO KOCBEHHOU pedr B OMPEICIUTEIh-
Hoit moszunun), GER-QUOT (cka3zyemoe NpuaaToOuHOTO KOCBEHHOM
peuu B MO3UIH OOCTOSTEIHCTBA).

B tabmuue (1) nmpuBeneHo mpeasioKeHre, B KOTOPOM JIEIICHHE Ha
m1aThopMbl YKa3aHO KBaJpaTHBIMH CKOOKaMH, a THUI IUIATPOPMBI —
BEPXHUMH UHJICKCAMHU:

Tabnuya 1
O0pa3sen NCXOAHOI pa3MeTKH TeKCTa
[oykwuk= |mantul.eci=n | mwulken=i |swuiptoy=e] |[hankwuk= |phanmaytoy=
eyse GER eyse nun
N=Loc V=Part N=Nom V=Ger N=Loc V=Part
3arpaHuia | ObITh Bellb BBO3UTH Kopest poAaBaTh
ClIeNTaHHBIM
kyengwu,] | [kakyek=i |wenka=pota lnoph=un kyengwu=ka | manh=supnita]
GER FIN
N=0 N=Nom N=Compar |Adj=Part N=Nom Adj=Fin. Decl
crydail  |IeHa OPWUTHHAJb- | BBICOKHI CcITydaif MHOTO
Hasl [IeHa

Ecnu ¢ Kopee npooatom mosap, npou3zeederHulil 3a epanuyell, mo 60 MHOZUX ClLy-
yasix e2o yena (¢ Kopee) oxasvieaemes vlute, uem OpueUHAIbHAsL YeHa 6 CMpaHe-
npouzeooumese.

Jyis perieHusi TOCTaBJICHHON 3a[1aui BaYKHBI 1B 0OCTOSATEIILCTBA.
Bo-niepBbIX, HEKOTOpbIE CKazyeMble 10 (OopMe MPEACTABISAIOT COOO0M
aHAIUTHYECKHE KOHCTPYKIMU BUJA «IIPHYACTHE + CIy)KeOHOe MMsD»
WIN «IIpHYacTHe + ciy)eOHoe UM + CITyeOHbIH npenukatusy. [1o-
JOOHBIE CKa3yeMbIe MPUPABHUBAIOTCS K JCCTIPUYACTHBIM MM (HHUT-
HbIM (Qopmam. B mpeanmoxxkenun (1) TakoBO cCpeauHHOE CKazyeMoe
phanmaytoy=nun kyengwu eciu npooarom. Bo-BTOpBIX, BaKHO, YTO
Mocje MPUYACTH, He BXOIIINX B COCTAB AHAIUTUYECKUX KOHCTPYK-
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Ui, HE IPOBOJMTCS TpaHuIa iaTdopmel. [1o100HbIe TPOCTHIE MpHYa-
CTHS BCET/a BXOAAT BHYTPb Kakoi-n0o miardopmel. B mpemioxkenun
(1) mpocteie mpuuacTusi mantul.eci=n Owims coeranHviM U noph=un
evicokuti BXoasaT BHYTpb Ger u Fin mutardopM cOOTBETCTBEHHO.

VIMEHHO aKTaHTHO-NIPEJUKATHBIE CBSI3U MPOCTHIX MPUYACTUH MU
CTpoeHHuEe MIaThopM, B KOTOPBIX OHU BCTPETHIIUCH, SIBIISIOTCS 00BEK-
TOM HCCIIEIOBaHUS B HACTOSIIEH padore.

3. HOBerHOCTHO-CI/IHTaKCI/I‘leCROC NMpeacTraBjJacHue
N AaKTAHTHBI I[p]/I‘IaCTHﬁ

Pesynprarhl pemenus 3amaun 00 aKTaHTaX MPUYACTUI HCIIONB3Y-
IOTCSl B TOBEPXHOCTHO-CHHTAKCUYIECKOM TPEJICTaBICHUH 0COOO0TO CO-
pra. OHO MMeeT BUJ Jieca NIEPEBHEB, TIie KaXI0€ OTACIBHOE IEPEBO
otoOpaxaet oaHy Tuatdopmy. [Ipu mocTpoeHnn AaHHOTO TpECTaB-
JICHHUS MCTIOJB3YIOTCS MpaBHiIa JOMYCTHMBIX HEMOCPEICTBEHHBIX CO-
CTaBJISIOIINX; 3TH NPaBUJIa, YYUTHIBAIOIINE JIEBbII KOHTEKCT TEKYIIEH
cnoBodopmel, chopmynupoBansl B (bpeuanosa, 2008). Hmke wmiro-
CTPUPYETCS COOTBETCTBUE MEXKy MPEJIOKEHHEM M €ro MOBEPXHOCT-
HO-CHHTaKCUYECKUM TMpEJICTaBICHUEM: Npeasiokennto (cMm. Tabi.2),
cozep:xamiemy 4 riatdopmsl, OTBevaeT Jiec u3 4 nepesbes (cM. Puc.1),
pUYeM B JTaHHOM MPHMEPE OJHO M3 HUX MPEACTABICHO TOJIBKO KOp-
HEBOW BEPIINHOM.

Tabnuya 2
[pam sai phokphwung=i |memchwu=ess=ten=ci]
NMZ
N=0 N=0 N=Nom V=Past=Nmz
HOYb B TCUCHHE yparaH KOHYUTHCS
[otwumak=ey= |enusay hayspich=i |katuk.ha=ess=ko]CER
nun
N=Dat=Top N=0 N=Nom V=Past=Ger
XWKUHA KaKOW-TO  |COJIHEYHBIN |HAMOIHUTHCA
MOMEHT CBET

[haykulitu=nun] |[phwuk kkeci=n |sopha=cyse |(camtul=e¢+iss=ess=ta)]™
TOP

N=Top N=0 V=Part |N=Abl V=Progress.Past.Fin.Decl

XanI/II[ IIOJIHOCTBIO | CJIOMAThCH| co<1)a CraTb

Xuoicuna bvira 3aruma C6Emom, ypacan KOHYUJICA, Xazpud CNnan Ha CIOMAHHOU

cogpe.
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memchwu=

HamoOJIHHTBCA Xarpu,u cnaThb

hokph hayspich h
PhOKpawlng otwumak AT Sopha

XHXKHHA
yparas e coda

katuk.ha= haykulitu camtul=e+iss=
KOHYHTLCA

enusay

sai kkeci=

B KaKOH-TO cJoMaTbCa

MOMEHT

B Te'eHHe

phwuk

HOYb NOJIHOCTBIO

Puc. 1.

CuTtyanus ¢ onpeeseHueM X03siMHa IJIsi IMEHH C TT0Ka3aTesieM Ho-
MHUHATHBA WX aKKy3aTHBa OKa3bIBACTCS HEOJHO3HAYHOI, €CJIN BHYTPHU
mIaTGopMBbl BCTpPETUIIACh KOH(UTYpaIis BUIa

[ Act Part Host ],

rae Act — 3To HMEeHHas c10Bo(opMa ¢ oKa3aTeaeM HOMUHATHBA UIIH
aKKy3aTHBa, PAacIlOIOKEHHAs MEXIy HayaJloM IIaT(opMbl U MpHya-
ctueM Part, a Host — 310 cuHTakcHyeckuii X03sMH IpUYacTUs, onpee-
JICHHEM K KOTOPOMY CITYXKHUT MPUYaCTHE.

Bo-niepBbix, cinoBodopma Act MOKET OBITH aKTAHTOM NPHYACTHS
Part. O6pa3zer 3TOl cUTyaluu MpencTaBieH HUKE OJHUM IMpPEIoKe-
HueM (cM. Tabm.3) 1 ero MoBEpXHOCTHO-CHHTAKCHYECKON CTPYKTYPOit
(cm. Puc.2).

Tabauya 3
Act — akTaHT 14 Part: nuardgopmsl
[ku=nun]T°? | [tto mwusun ttus i=n=ci=to|"™* | [molu=keyss=
ciman]CER
N=Top N=0 N=0 N=0@ |Copul=Nmz |V=Fut=Ger
OH TaKKe KaKoi CMBICT |OBITh HE 3HaTh
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[casin=i ‘mekul=lo’| pwulli=ess= |kes=cy |tayha=¢]SER |[sayngkak.ha=ess
ten =ta]"IN

N=Nom N=Ins V=Past=Part. |N=Dat | V=Ger V=Past=Fin.Decl

ACT Retr
PART

cam Mari OBITH (aKT |OTHOCHTENBHO| TyMaTb
Ha3BaHHBIM

Mano moeo, e2o nazeanu xaxum-mo maeiom. 4mo Ovl mam Hu 03HAUANO IMO
cnogo, mucmep JJypcib Ovii nompsicen.

ku

GBITL

molu= tayha=

OTHOCHTEJTbHO

He 3HATh

sayngkak.ha=

JyMaTh

ttus
CMBICT

musun

Kakoi

eme

u]

[

pulli=
6BITh
Ha3BaHHBIM

mekul
Mara

Puc. 2. Act — aktanT a1 Part: ToBepXHOCTHO-CHHTaKCUYECKOE

IpEACTABICHNE

Bo-BTophix, cioBodopma Act MOKET ObITh akTaHTOM Q, TJIaBHO-
ro NpenKaTHBa IIATPOPMBI, TIOCIIE KOTOPOTO NPOXOAUT €€ TPaHHIIA.
OO0paser 3TOl cUTyalMy TPEJCTABICH HIDKE OJHHM TPEIOKCHHEM
(cM. Tabm.4) 1 ero MOBEPXHOCTHO-CUHTAKCHYECKOW CTPYKTYpPOH (CM.

Puc.3).

Act — akTaHT 1014 Q: maTdopmsbl

Tabauya 4

[ku=tul=
un] TOP

[twutulli=ka

kuleh=n |ai=wa |(ewulli=ci+

anh.ki=I)]\MZ

[pala=ass=ta]™™
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N=Plur=Top |N=Nom Adj=Part [N=Com |(V+Neg) = V=Past=
ACT Nmz=Acc Fin.Decl
Q
OHU Hanu Takol  |peOEHOK |He OOUIAThCS | KeNaTh
Onu acenanu, umobwt /ladnu He 0OWaNCcs ¢ MAKum pedOeHKoM.

XKeJlaTb

ku=tul ewulli=ci anh=
He 061aThCs

twutulli ai

pala= ’

HAapau pe6eHoK

kuleh=
TaKoH

Puc. 3. Act — aktanT 471 Q: TOBEpXHOCTHO-CUHTAKCUYECKOE
MpecTaBlIeHuE

4. Pe3yabTaTsl

Kondurypanwus Buaa [ Act Part Host | Berpetunack npumepro B 110
HpeNIoKeHUIX Kopiryca. MccienoBaHHbIN KOPITyC COCTOUT U3 TEKCTOB
JIBYX XKaHPOB: XyAoxecTBeHHOTO (1 TmaBa u3 nepeoja kauru “I"appu
[MoTTep u dpunocodckuii kamenp” J[>xoan Poyiuar, obmelt quHON B
436 npennoxxeHni) u myonmumucTUIeckoro (20 KOPOTKMX HOBOCTHBIX
Y HAYYHO-TIOMYJISIPHBIX 3aMETOK, 001el 1yinHoi B 200 mpeiosKeHHid).
B myOnumucTiaeckoM xKaHpe, 9TO HEYJUBUTEIBHO, IIPHYACTHBIE 000-
POTBI BCTPEYAIOTCS TIOYTH B JIBA pa3a dallie.

Hwxe mpencraBieHsl yCIOBHS BBIOOpa XO3sSUHA JUIsl UMEHH Act,
copMyIHpOBaHHBIE HAa OCHOBE HAONIONEHWI 3a JaHHBIMH KOpITyca.
Heo0xommmo 3aMeTUTh, YTO B OJJTHOM TNPEIIOKEHUHN YacTO BBIMOJHS-
FOTCSI HECKOJIBKO YCJIOBHI OJJHOBPEMEHHO: HallpUMep, OJTHOBPEMEHHO
MOTYT BBITIONHSATHCS yeinoBus (2) u (3) (cm. Tab:n.8) wium yenosus (2) u
(4) (cm. Tabn.11). Kpome Toro, KaxkJi0e KOHKPETHOE YCIIOBHE JICHCTBY-
€T TOJIbKO Ha Onmkaiiiiee Kk HeMy ciieBa UMs Act, €ClIi UX HECKOJIBKO.
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4.1. Act — 3mo cnyza npuuacmus Part

e Vcnosue 1. TonukansHas ruratdpopma

WNnn menocpenctBeHHo Host, CHHTaKCUYECKUI XO3SIMH NTPUYACTHS
Part, Hecer wactuily Tonuka, Wi Mexay Part u nuMeHem c yacTuIen
TONHMKA HET APYTUX NPEeJUKATUBHBIX cioBodopMm. B Tabm.5 u 1abn.6
MpeICTaBICHBl MILUTIOCTPAIMK I TOMUKAIBHBIX MIaT@opM, B KOTO-
pBIX UMs Act UMeeT MoKa3aTed HOMUHATHBA U aKKy3aTHBa COOTBET-
CTBEHHO U sIBJISIETCA Cayroi npuyactus Part.

Tabauya 5
Act=Nom B TonukajbHOil niaargopme

[na=pota=to nai=ka manh=un |ce namca=nun]"°?
N=Compar=Pcl |[N=Nom Adj=Part |N=0 N=Top

ACT PART HOST
sl — laxke Ooyiee | BO3pacT OOJIBIIONW | TOT MY)KUHUHA
qeM
[way eymeylaltupich |choloksayk |mangtho=lul|(ip=ko+iss=

nunt+kes+i=ci)? JFIN

N=0 N=0 N=0 N=Acc V=Progress=Fin.Quest
nouemy U3YMPYIHBIH  [3€NICHBIH | MAHTHSA HaJeBaTh

{Muctep [ypcip NpUIeN B SPOCTh, YBHIEB, YTO HEKOTOPHIC U3 HUX COBCEM HE
MOJIOZIbI, — IOAYMATh TOJIBKO,} OOUH U3 MYHCUUH Gbl2NIA0eN Oddice cmapuie Hezo,
a no36ou cebe 0OIAUUMBCA 8 USYMPYOHO-3EIEHYI0 MAHMUIO!

Tabauya 6
Act=Acc B TONUKAJIbHOI m1aTdopme
[phothe |i=la=nun]*R™QUOT |[seng=ey |hayli i=la=nun]PART-QUOT
N=0 Copul=Quot. N=Dat N=0 Copul=Quot.Decl=Part
Decl=Part
IMotrep  |OBITH dammus | Tappu OBITH
[atul=ul twu=n salam=un]™" |[(manh=ul+kes+i=ta)]"™
N=Acc V=Part N=Top Adj=Fin.Decl
ACT PART HOST
CBIH KJIACTh YeJI0BEK MHOTHI

{Mucrep dypcnb jierko yoenun ce0s B TOM, YTO B AHIVIMH} HCUBEH MHONMCECTNBO
cemetl, Hocawux pamunuio Ilommep u umerowux cvina no umenu I appu.
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e VYcnosue 2. Host — npeaukatuBHoe nMs tuna Fact

B nmosunnn Host, cuHTakcnueckoro xo3suHa npudactus Part, pac-
roJiaraeTcs OJHO U3 Kjacca NPeAUKAaTUBHBIX UMEH, HAlPUMEP TaKHX,
kak kes gpaxm, kyengwu cayuaii, ttay gpems, phil.yo neobxooumocme,
il cobvimue.

Tabnuya 7
Host — 310 ums Tuna Fact.
OauHOYHOE mpuyacTue
[i salam=tul= |[mokum=ul (ha=ko+iss= kes=i punmyengha=
un]ToP nun) e... "W
N=@ |N=Plur=Top |N=Acc V=Process.Part [N=Nom |Adj=Fin.Decl
ACT PART HOST
9TOT |YETOBEK MOKEPTBOBAHKE | JIeTIaTh ¢baxr OYEBUIHBIN
{Ho Tyt muctepa lypciist OceHHIa MBICIb, UTO } 3mu {HETIOHATHBIC } IUYHOCHU HA-
BEPHAKA 6CE20 UL COOUPAIOM NONCEPMBOBAHUSL UAU YIMO-HUOYOb 8 IMOM POOe...

HHTepecHo, 4TO JaHHBIC KOPIyca CBUIACTECIBCTBYIOT, YTO €CIIH B
MPEAI0KEHUH BCTPETUIIOCH JiBA WM TPH MPUYACTHS MPU OJHOM 00-
neM UMeHu-xo3suHe Host, To JieBee Bcex pacriosiaraeTcsi UMEHHO TO
OTIJIar0JILHOE TIPUYACTHE, Y KOTOPOTO BhIPa)KEHBI aKTAHTBI, OTIINYHBIC
ot Host. O0pasery 3Toii cUTyaIiu MpeaCTaBICH B MPEIIOKCHUN HUKE
(cm. Tabn.8).

Tabauya 8
Host — 310 umsa Tuna Fact.
ITapa npuyacTuii npu o611eM X035A1HE
[i ai=nun]™* |[teculli |pupu=ka |phothe pupu=lul
N=0 N=Top N=0 N=Nom |N=0 N=Acc
ACT

3TOT peGeHOoK Hypens  |cynpyru  |IlotTep CynpyTu
melliha=nun |tto talu=n iyu (i=ki=to+ha=ess=ta)]*™™
P=Part N=0 Adj=Part N=0 Copul=Fin.Decl
PART HOST
OTCTpaHsITh  |ele JpyTOi MpUYUHA OBITH
6yK6. Imom pebeHok Ovll ewe 0OHOU NPUYUHOU, NO KOMOPOUL J]ypcau omcmpauany
Ilommepos.
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e VYcnoBue 3. OUHUTHAS W TONMUKAIbHAS IJIATGOPMBI OJHOBpE-
MEHHO

Ecnu xondurypanus [ Act Part Host | BcTperunachk BHyTpr QUHHAT-
HOH M1aT(OPMBI U TIPH STOM B JAHHOM TPEIUIOKEHHU €CTh TONNKAIIb-
Has TaTgopma, TO BO BCEX OTMEUCHHBIX B KOpITyce cirydasx uMms Act
(kaKk ¢ MOKa3zareleM HOMWHATHBA, TaK M C MOKa3aTeJeM aKKy3aTHBA)
0Ka3aJIoCch aKTaHTOM IpuyacTus Part.

Tabauya 9
DUHUTHAA U TONUKATbHAS MJIaT(HOPMBI
[kuleh=ntey]ER | [ku=nun]™" |[ppangcip=eyse |khetalah=n tones
Adj=Ger N=Top N=Abl Adj=Part N=0
HO OH OynouHas OonbIon JloHarc
pongci=lul (tul=ko+nao=|[wuyenhi ku=tul=i cwukopat=nun
taka)]CER
N=Acc V=Ger Adj=Adv N=Plur=Nom |V=Part
ACT PART
TIOHYHUK JepKarb+ Clty4aiiHO OHH 00MEHMBATHCS
BBIXOJIUTh
myech mati=lul (tut=key+toy=ess=ta)]"
N=0 N=Acc V=Past=Fin.Decl
HECKOJIEKO clloBa CJIBIIIIATh
Buuiios uz 6ynounoil ¢ nakemom, 6 KOmopom Jexican Oonvuol nOHUUK, [...] u 6
9MOM MOMEHM OH AOCOTIOMHO CAVHAUHO ycavuuan [ ... ].

e VYcnosue 4. CoBrnajeHue aKTaHTHBIX ITOKa3aTejel Ha MMeHax
Act 1 Host
DTO yCIOBHE MOXXET HE BBIMIONHATHCS B CIydae IriarojioB, JOITY-
CKAIOMUX OMHOMUHATHBHYIO KOHCTPYKIIUIO, HAITPUMEp, TJiarojia toy=
CMAHOBUMbCAL.
Tabauya 10
JBa akky3atusa: Act=Acc Part Host=Acc

[teculli |ssi=nun]™P|[celm.un.ay= |ip=nun (isangha=ko+
tul=ina wusukkwangsule=n)
N=0 N=Top N=Plur=Pcl V=Part Adj=Part
Jypcib |TOCTIOAMH | MOJTOIOM HOCHTH CTpaHHbIA+CMEXOTBOPHBII
YEJI0BEK
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os=ul |ip=un salam=tul=ul |po=myen]®R |[(cham=ul+swu=ka+
eps=ess=ta)|"N

N=Acc |V=Part N=Plur=Acc |V=Ger V=Past=Fin.Decl

ACT |PART HOST

OZIeXKa |HOCUTD JIFOIA CMOTPETH TEepIeTh + HE MOYb

Mucmep Jypcav He nepenocun arodeill 6 Helenoti odexcoe, 0a 635mb XOmisi 0Obl

HbIHEUIHIOI MOT00edHCh, KOMOpas pacxaxcusaem yépm 3uaem 6 yem!

Tabnuya 11

JIea HomuHaTtuBa: Act=Nom Part Host=Nom

[onul=un]"°?| [achimhay=ka|tteolu=n+ihwu |[swupayk |meli=uy |puengi=ka
:lO]GER

N=Top N=Nom V=Part+N=Ins |N=0 N=Gen |N=Nom
ACT

CeroaHs yTpeHHEee TIOJHUMATBCSl | HECKOJIBKO|TOJIOBa | COBa

COJIHIIE COTeH
sapang=eyse nal.atani=nun |kwangkyeng=i |pel.eci=ess=
supnita]F™
N=Abl V=Part N=Nom V=Past=Fin.Decl
PART HOST

4 CTOpPOHBI CBETA  |JIETaTh Ty/a-CIO/ia | 3pEeNunIne OTKPBIBATHCS

[...] ceeoonss nocmynanu comuu coobujenuii om modeu, KOmMopvle ¢ camozo

pacceema 6 pasmblx MOUKAX CMpPanbl GUOeIU OECROPIOOHHO IeMAIOUUX CO8.

4.2. Act —3mo cayza Q, 2n1a8H020 NPeOUKAMUBA NAAMPOPMbL

Bce oTrmeueHHbIe B KOpIyce NMPHMEPHI 3TOTO Kilacca MMEIOT OT-
HOIIICHWE TOJPKO K MMEHaM C TOoKa3arejeM HoMHHaTHBa. [Ipm 3TOM
paccMaTpuBaeMoe UMs HE JIOJDKHO IMOJAMNAAATh HU MO OJHO M3 yCIIO-
BUH BhIe. [IpuMepsl 3TOr0 copTa BCTPEUAIOTCS CPEAN MPEIOKEHUIH
KOpITyca JOBOJBHO PEIKO.

e VYcnosue 5. Hedpunurnas miardopma

Tabnuya 12
Act u Part B He¢puHuTHOI nuiargopme
[ku=ka cheum=ulo |mwe=inka |com isangha=n |kkimsay=lul
N=Nom N=Ins N=Pcl N=0 Adj=Part N=Acc

ACT PART
OH BIIEPBBIE  |4TO-TO HEMHOTO | CTPaHHbIH CHMIITOM




Evgeniya Brechalova 385

[al.achali=n |ke=n]"°?|[tolo |mothwungi=|mak |tol.ase=ess= i=ess=ta]F™~
lul ul+ttay]CER
V=Part N=Top |[N=@ |[N=Acc N=@ |V=Past=Part+N |Copul=Fin.
Q Decl
0CO3HaBaTh |(akT o0par-| moBOpoT PE3KO |MOBEPHYTH OBITh
HO OCTaHOBHUTHCS+
BpeMsI

OykB. OH BIEpBBIC 3aMETHI, YTO MPOHMCXOAUT YTO-TO CTPAaHHOE, KOIZA PE3KO
MIOBEPHYIT 32 YTOJI U 3aTOPMO3HIL.

AHaJIOTUYHAsT CUTyaIlsi ©UMEET MECTO BO BTOpOi rmatdopme B
(Tabn.4) Bore.

WurepecHo, uTto He(pMHUTHAS MIaT(OPMa YaCTO COCEACTBYET € TO-
MUKAITBHOM, TaK YTO B HETIOCPEICTBEHHOM COCEJICTBE OKa3bIBAETCS CIIO-
Bo(hopma ¢ nokazareneM Top u paccmarprBaeMasi ciioBoopma ¢ roka-
3arenieM Nom u3 HeuHUTHOH mnatdopmer. CM. mpumep (8) BoIIIe.

e VYcnosue 6. GuanTHAS TUIaTHOPMA MTPU OTCYTCTBUU TOMUKA

Tabauya 13
Act u Part B gunuTHO# mi1argpopme

[hiasinsu hyangki=ka |tallveka=nun |kunye=lul ttalao=ass=ta]"™

- N=Nom V=Part - V=Past=Decl.Fin
N=0 ACT PART N=Acc Q
THALUHT apomar yberarb OHa JIOTOHATH

Ee, yOerasiiryo, mpeciieoBal apoMar rHalliHTOB.
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Due to significant structural specificity of the Turkic languages, having
agglutinative morphology, there is no strict distribution of words and word
forms within grammatical classes and parts of speech. The paper deals
with Tatar word forms, containing affix of the locative attributive DAGI;
and the structural and semantic peculiarities of these forms of hybrid
nature are examined.

Using data from “Tugan Tel” Tatar National Corpus, the author reveals
and describes typical affixal environment of the DAGI affix in real texts
(the types of stems are distinguished, the affixes to the left and to the right
of the DAGI affix are described, and typical affixal chains are considered).
Grammatical case affixes, and forms of Comparative, Similative and
Equative are of special interest. Statistical information on distribution of
different types of word forms having DAGI affix is given. For the proper
interpretation of the word form, containing affix DAGI, the elements of
the affixal chain are important as well as order of their disposition. The
use of the locative attributive enables to introduce phrases and dependent
clauses of attributive meaning into the sentence.

The analysis justifies the idea that the affix of the locative attributive
DAGTI is an affix, intermediate between inflectional and word formative
affixes. The affix may be used in in rich variety of affixal chains and it
favours denoting complicated relations between the objects of the world.

1. BBenenue

B cuny 3HaYMTENBHOTO CTPYKTYPHOTO OTJIHMYHUSI TIOPKCKHUX S3bI-
KOB OT MHJI0€BPOIEICKIX, 00YCIOBICHHBIX arrIIOTHHALNEH, B TIOPK-
CKHX SI3bIKax HaOJIO/aeTCs pa3MbIBAHUE TPAHUII TTAPAIUTMAaTHUECKUX
KJIACCOB MPHU MOTEHUUAIBHO HEOTPAHWUYEHHOM 00BEME MapagurMbl U
HEXECTKOE paclpeesiCHUe JIEKCHKH 110 TpaMMaTUYECKUM KilaccaM U
gacTsaM peud. ['paHuiia Mexay clIoBOOOpa30oBaHUEM U CIOBOM3MEHE-
HUEM BO MHOTMX CJIyd4asX TakXe MPOBOIUTCS BECbMa YCJIOBHO, Tak
Kak MHOTHEe apPUKCH MHTEPIPETUPYIOTCS KaK CIIOBOM3MEHUTEIIHHBIC
WM JIEPUBAIIMOHHBIC B 3aBHUCHUMOCTH OT CTPYKTYpHI addurcanbHOMI
LEMOYKH WJIM KOHTEKCTYaJbHOI'0 OKpPY>KEHHsI TOro WJIM MHOro o0pa-
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3oBaHus. OHUM U3 CaMbIX pUMedaTeNbHbIX addrukcoB Takoro pona,
MIPOMEKYTOUHBIX Ha I'paHMIIE CJIO0BOOOpPA30BaHUS U CIIOBOM3MEHEHUS,
apnsiercs apuke -I'bl (Ilepbak, 1977), KOTOPBIil B COBpEeMEHHOM Ta-
TapCKOM SI3bIKE MOXKET ()YHKIIMOHUPOBATH KAK CAMOCTOSITEIBHO, TaK
B COCTaBe CJIOKHBIX addukcoB, B ToM uucie apdukca JJAI'BI.

B crarbe aHanMM3UpyOTCS CTPYKTYPHO-CEMAHTHYECKHE OCOOEHHO-
CTH THOPHIIHBIX 00pa30BaHUl, (POPMHUPYEMBIX IIYyTEM MPUCOSAUHEHHS
addukca nokaruBHOrO arTpudyTHRa JJAI'Bl K OCHOBaM pa3HOIO THUMA.
OmnwuchIBaeTCs COCTaB U CTPYKTYpa CIOBAPHOM IETIOYKH CJIeBa U CIpa-
Ba OT aHanu3upyemoro adduxca. SI3bIKOBON MaTepuas U3BJICUYEH U3
Tarapckoro HammonaneHoro Kopiyca « Tyran Tem» (corpus.antat.ru).

Adduke JATBI psan uccnenosareneit (M.3. 3akues, @.A. ['anues,
P.®. 3apumnoB) BitouaeT B cOCTaB MaAeKHBIX aQPUKCOB, OCHOBHIBA-
SCh Ha TOM, 4TO 3TOT a(UKC YCTAaHABIMBAET CBSA3b CYLIECTBUTEIILHO-
ro ¢ apyrumu cinoBamu (Tarapckas rpammatuka, 1993, T. 2). [{ns noxa-
TBEPIKICHUS WM OTIPOBEPKEHHSI ATOTO Te3rca TpeOyeTcs TIiaTenbHOe
WCCIIe/IOBaHNE CTPYKTYpPHI M ceMaHTUku oOpazoanmii Ha JJAI'BI c
MIPUMEHEHHEM KOPIYCHOW KOJUIEKIIMH TEKCTOB, HACTOALIEE UCCIIea0-
BaHUE ABJSETCS NEPBHIM IIIarOM B 3TOM HalpaBICHUH.

2. OcHOBHBIE c1I0C00BI (hopMHUpOBaHMS 00PA30BAHMI
Ha JIAT'BI

BHauase paccMOTpUM OCHOBHBIE CIIOCOOBI BHIPAKECHHUST OTIPEICIIH-
TEJBHBIX OTHOIICHUH B TATAPCKOM SI3BIKE.

1. TTopsiok ci1oB, KOT/1a OINpeessIolIee cI0Ba pacloiaraeTcs cie-
Ba OT ONPEAEIAEMOro.

B TIOpKCKHX sSI3BIKaX OTCYTCTBYET KaKO€-TH00 COrIacOBaHUE MEXTY
KOMIIOHEHTaMH aTpUOYTHUBHBIX KOHCTPYKIHM, H OTCYTCTBYIOT CJIOBO-
M3MEHHUTEIbHbIE KATErOprH, KOTOPBIE MOTTIH Obl HHUIIMUPOBATH TAaKOE
cornacoBanue (I'yzes, bypsikun, 2007). Ilopsinok cioB xapakrepusy-
€T OIpeeTUTEeNbHbIE KOHCTPYKIUH THIIA npuiaeamenbHoe + cyujecm-
gumenvHoe U cywecmeumenvroe + cyuecmsumenvroe (m3ader 1).

Nzager Il ornmmyaercs HammymeM ad@urca MPUHAUICHKHOCTH Y
OTIPEIEIIIEMOTO KOMITOHEHTA M CITY)KUT CPEJICTBOM BBIPAKCHUS OTHO-
cutenbHOro npusHaka; uzader Il npeacraBnser cob0it KOHCTPYKIHIO,
B KOTOPOW KOMIIOHEHT-OIIPE/ICIICHIE BHICTYIIACT B ()OPME POTUTEITHHO-
ro majexa, a onpezeasieMoe — B popMe NPUHAIICKHOCTH 3-TO JIUIA,
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U CIIY’)KUT CPEACTBOM T€pelavyd MPEIMETHBIX OTHOIICHUH, BOCIIPHHU-
MaeMbIX TOBOPSIINM Kak npuTskaTensHbie (I'y3es, Bypoikun, 2007).

Kpome 3toro, nMerorcs crnenuaibHblie aduKcsl, mpeoOpasyromnye
CYLIECTBUTENbHBIE B IMpUJIaraTeabHble U MO3BOJISIOIME 00pa3oBaTh
aTpuOyTHBHbIE KOHCTPYKILIUU PA3HOTO THIIA.

Adduxc JIATBI npencrasnser coboit cnoxHbi addurc, obpaszo-
BaHHBIN npHucoennHeHneM pensaruBuzatopa ['bl x apdukcy nokarusa.

Addukc I'bl mpeobpazyer cymiecTBUTENbHBIC, HAPEUHS U TJIATOJIBI
B MpHJIaraTesIbHBIE CO 3HAYEHUEM OTHOCUTeNbHOro npusHaka (TaTap-
ckas rpammatuka, 1993. 1.1):

K03 — Ko32e KoH (=n3ader ko3 konue);

KeHOe3 — KoHOes2e aul (m3adeT *konoes aui(bl) arpaMaTHUCH).

Takum oOpazom, adydukc ['bl mo3BossieT co3maBaTh aTpHOYTUBEI U
B TEX CIIy4Yasix, KOTJa UMCIOTCS OrpaHHUYeHHS Ha 00pa3oBaHue aTpuoy-
TUBHBIX CIIOBOCOUYETaHUA Ha Oa3e nzadera.

JlokaTuBHBIN aTTpUOYTHB MEpeaeT IIaBHbBIM 00pa3oM MPOCTpaH-
ctBeHHbIE (1, 2) 1, HECKOJIBKO peke, BpeMEHHBIE (3) OTHOIIICHUSI:

(1) asviroazcwr babai

nepeBHa-ATTR LOC nen

Jie]l, KOTOPBI B JE€PEBHE;

(2) Kazanoaewt xvizvl

Kazanp- ATTR_LOC nous-POSS 3

noub B Kazanu;

(3) anmwioacer asmobyc

mecth- ATTR_LOC aBToGyc

aBTOOYC, KOTOPBIN B IIECTh.

Adduxc JJAT'BI npucoennnsercs kK OCHOBaM pa3HOI0 THUMA:

® K CYIIECTBUTEILHBIM (4—06):

(4) xumanmaevl

kaura- ATTR LOC

KOTOPBI B KHUTE;

(5) Kazanoazwi

Kazans- ATTR_LOC

koTopslii B Kazanm);

(6) 3ypavikmacol

BenmmuuHa- ATTR LOC

BETTUYUHOM C);

® MECTOMMEHUSM U MECTOMMEHHBIM Hapeuusm (7—10):
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(7) munoaee
a-ATTR_LOC
KOTOPBIN y MEHS;
(8) arapoacvr
onu- ATTR _LOC
KOTOPBIN y HHX;
(9) kauioaew
rae-ATTR LOC
KOTOPBIH T1IE;
(10) 6upeoace
3necb- ATTR LOC
KOTOPBIH 3/1eCh;
e mpuiiaraTelbHbIM 1 Hapeuusm (11-12):
(11) axvinoacw
omuskuii- ATTR _LOC
KOMOpblil NOOIUZ0CMU,
(12) mybanoace
Huskuii- ATTR_LOC
KOTOPBIN BHH3Y;
e YHCIUTEILHBIM (13):
(13) 6uwmoe
msate- ATTR_LOC;
KOTOPBIN B IIAATH;
uMeHaM JerictBuii (14—15):
(14) apmyoaevr
yBenuuenue — ATTR _LOC
KOTOPBIA B POCTE;
(15) ycmepyoae
BeIpamuBanue- ATTR LOC
KOTOPBIH MTPH BHIPAIIUBAHHN;
e mpuyactusm (16—-17):
(16) xatimxanoazvl
BepHyThca-PTC PS, -ATTR_LOC
KOTOPBII IIPU BO3BPALCHNUY;
(17) aneanoaze
opars-PTC PS, ATTR LOC
KOTOPBIH ITPH B3SITHH.
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O6pazoBanus Ha JJAT'BI MoryT ¢GyHKIIMOHUPOBATH KaK MOCIENOXK-
HBIC CIIOBA, 3aMeIasi TOCIIEIOTH B COCTAaBE OIPENEIUTENLHBIX KOH-
CTPYKIMU: mypwinoazel (0), xakvinoazel (0), apacvinoazsbl (MEXIY),
byenoaewvt (BIONb) U T.11.:

cyaviut mypwviHoa (0 8oline) — cyebii mypbiHoazel Kuman (KHATa O
BOIHE);

batlnonews xaxwvinoa (0 cesa3u) — OadiliaHeul XaKvlHOAzhl (uKep
(MBICIIb O CBSI3H);

ezem OenaH Kkvi3 apacvliHoa (MEXKIY NEeBYIIKOW M IOHOIIEH) — ecem
benan Kbl3 apacbinoa2bl MOHAC20am (OTHOILICHUS MEXY JEBYIIKOU U
FOHOIIIEN);

o1 6yenda (BIOIL OPOTH) — 1071 Oyendazvl wiomvipm (depemyxa
BJIOJIb JIOPOTH).

3. CTpykrypa adpPpuxkcajibHON HeNMOYKH 00pa30BaHUil
Ha JIAT'bI

3.1. Cmpyxkmypa agpgpurcanvnoii yenouku cneea om aghgpuxca
JIOKAMU6HO020 ampuoymuea

Crnesa ot adukca JOKATUBHOTO aTpUOYyTHBA MOTYT CTOSITh CIIOBO-
M3MEHUTEIbHBIC a()(hUKCHI PA3HBIX THIIOB:

1. Apdurc MmHO)KecTBeHHOTO "ncia JIAp:

(18) pyc-nap-oaevl

pycckuii-PL, ATTR _LOC

TOT, YTO y PYCCKHX;

(19) en-nap-oazwt

rog-PL, ATTR _LOC

TOT, YTO B TO/IbI

2. Addukcsl npuHaaIEKHOCTH (Hanbosiee yacTo BCTpedaeTcs ad-
(bYKC TPUHAJICKHOCTH 3-eMYy JIUILY):

(20) cocmas-vi-noacwl

coctaB-POSS 3, ATTR LOC

TOT, 4TO B COCTaBe (Uero-i.);

(21) sypavie-vi-HOazwl

BennunHa-OSS 3, ATTR_LOC

BEITMYMHOM (C YeM-I1.).

3. Apduxc komnaparupa:
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(22) epae-pax-macw

nanexko-COMP, ATTR LOC

TOT, KOTOPBIA IOJAJIBIIIE;

(23) r0eapuvi-pax-maevt

BbicOKO-COMP, ATTR _LOC

TOT, KOTOPBIN MOBBIIIE

Yacro BcTpeuaroTess komOnHanuu adGukcoB paHoro tumna (24-25):

(24) ax-rap-vi-Hoazw

Cropona- PL, POSS 3, ATTR LOC

TOT (T€), YTO IO CTOPOHAM;

(25) meee-noa-pax-mace

to1-LOC, COMP, ATTR_LOC

TOT, KOTOPBIY TaM MOJIAJIbIIIe

B ciyuae, ecn adpduxc JAI'bI sBrnsercs kpaitHUM cripaBa, 00-
pasoBanue Ha JIAI'bl ¢pyHKIMOHMPYET Kak aTpUOyTHB, MOSCHSIOMINI
3Ha4YeHue cyOCTaHTHBA CIpaBa:

(26) meee-Hoa-pak-mace Kaen

toT-LOC, COMP, ATTR_LOC 6epesa

Oepesa, Ta, KOTOpask TaM MOJaJIbIIIE.

3.2. Cmpykmypa agpukcanvnoil yenouku cnpasa om agguxca
JI0KAmMueno20 ampuoymuea

IlIpu cyOcranTHBanuMu wWiu ajaBepOuanu3anuu oOpa3oBaHUS Ha
JATBI cripaBa ot addukca JOKaTHBHOTO aTpUOYTHBA TAKKE MOTYT
CTOSTh ah(PUKCHI pa3HBIX THIIOB:

1. Addurc MHOKEecTBeHHOTO uncia JIAp:

(27) eti-022e-nap

nomM-LOC_ATTR, PL

T€, KOTOPBIE I0Ma;

(28) xuem-oace-1ap

onexna-LOC _ATTR, PL

T€, KOTOPBIE B OJEXK]IE.

Pacnonoxxenue appurca MHOKECTBEHHOTO YHUCIIA MO OTHOUICHUIO
k apdurcy JIATBI mensier 3Hauenue cnoBodopmsl (29—30)

(29) eiinapoace

nom-PL, ATTR _LOC
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TOT, KOTOPBIN B JIOMaX;

(30) otioacenap

noM-ATTR LOC, PL

T€, KOTOPbIE B JOME

2. AddUKCH KOCBEHHBIX MaICKEH.

CornacHO KOPITyCHOM KOJUIEKIINH, TIOYTH BCE CIydad yrmoTpede-
HUsI KOCBEHHBIX TMaJiexeid B cocraBe oopazoBanust Ha JIAI'bI — ¢ ad-
(bUKCOM MHOKECTBEHHOT'O YHUCIa:

(31) 3asoomacvinaprviy

3aBoa-ATTR LOC, PL, GEN

(y) Tex, KoTopble Ha 3aBOJIE;

(32) tiopmmacwvinapea

noM-ATTR _LOC, PL, DIR

TeM, KOTOpbIE JOMa;

(33) momxwinoacviiapHul

mieH-ATTR _LOC, PL, ACC

TeX, KOTOPHIC B TUICHY.

Tabnuna 1 nmpencraBnsieT pacnpeeneHue JIOKaTUBHBIX aTTPUOYTH-
BOB, OCJIO)KHEHHBIX apdukcamu majgexel, B KoJuleKuu TaTtapckoro
HaluoHanbHOro kopmyca «Tyran tem». Adduke nagexa MOXeT CTo-
SITh Kak mocie, Tak u nepes apduxcom JATBI.

Tabnuya 1

KouaunuectrBo ¢popm Ha JJAT'bI, numeromux najae:xkabie appuKchl

KocBennsie magexu Komnmuectso ¢popm Ha JJAT'BI
TEeHETHB 170
JIaTUB 277
aKKy3aTuB 553
abnartuB 79
JIOKaTuB 39

3. Adpdukc skBaTHBa -4A:
(34) mopmovruumaeviua
*ku3Hp-ATTR _LOC, EQU
KaK B JKH3HH;
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(35) mybanodaceua

HwkHuil-ATTR _LOC, EQU

Kak (HaIucaHo) HHUKE;

(36) 6ez002eua

Mel-ATTR LOC, EQU

no-Hamniemy (Kak y Hac).

B psine cnmyuaeB oopazoBanue Ha JIAT'bI ¢ addukcom sxBaTnBa Mo-
KeT OBITh OCIIOKHEHO JOTOJHUTENHHO ad(UKCOM KOMITapaTuBa, 3TO
MPOUCXOIUT OOBIYHO B CITyYasix, KOTJa JIOKATUBHBIA aTpUOYTHB OTpe-
nenset raaron (37-39) u, pexe, CyleCTBUTENIBHOE:

(37) arcupoaceyapax OyvIn YbIKMbL

seMmss-ATTR _LOC, EQU, COMP 6wiTh-ADVV  BeIXOIUTE-PST
DEF

0Ka3aJIoCh HEMHOTO TaK, Kak ObIBacT Ha 3eMJIc;

(38) arcasan mybandazeuapax 6yn0vl

otBer HWHUH-ATTR LOC, EQU, COMP 65116-PST_DEF

OTBET OBbLI MOXO0XK Ha TOT, YTO HUXKE;

(39) mybonodaceuapax anevipuiil

Hu3kuit/HkHIi-ATTR_LOC, EQU, COM 3Byuats-PRES

3BYYHT HEMHOTO TaK, KaK (yKa3aHo) HIKE

4. Abdpukc cumumnarusa JIAi:

(40) coxnaoaeeoati

cueHa-ATTR _LOC, SIM 1

CJIOBHO Ha CIICHE

(41) 6ez092e021i

Mel-ATTR _LOC, SIM 1

CJIOBHO Yy Hac

B tabnuue 2 npeacraBieHo KOJIMYECTBO yoTpeOneHuii oopaszosa-
Huii ¢ apdukcom JIAT'bI, ocnoxuennpx ahPrukcoM MHOKECTBEHHOTO

YUCIIa, 3KBATUBA U CUMUJISITUBA.
Tabauya 2

KoanuectBo ¢popm na JIAI'BI, umeromux adpGpukcbl MHOKECTBEHHOTO
YHCIa, IKBATHBA M CHMHIISITHBA

C addurcom C adppuxcom
b Cadduxcom bd C addukcom
Bcero | MHOXECTBEHHOTO JKBaTHBA U
9KBATUBA CUMUIISTHBA
qucIa KOMITapaTHBa

36 000 4 000 650 4 73
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O6pa3zoBanue Ha JIAI'bl yacTo BBOIUT HE OTACIBHOE CIIOBO, a I1e-
Joe ciioBocouetanue (42—43):

(42) onvl samviapoace bep azati

6ompmmoi ron-PL, ATTR LOC onun asans

OJIMH TIOKWIION MYy>KIHHA

(43) Hoen bye pationvinoazel

Bounra anuna-POSS 3, paiton-POSS_3, ATTR LOC

TOT, KOTOpHIH B [IpuBomKCKOM paiioHe.

OO0pazoBaHus ¢ CUMHIATABOM Jlaii B OOJNBIIMHCTBE CITydaeB BBO-
JISIT HE OT/AENbHBIC CJIOBa, a clIOBOocodeTaHus (44) Wiu MpUAaTOYHbIC
npennoxeHus (45):

(44) yu mebendacedatl gaenen

nanons AHO-ATTR _LOC, SIM 1 mpoctuparsca-ADVV

MPOCTHPASICh, KaK Ha JIaJIOHU;

(45) Kamunnen xonaxkiapvl Kopm Kyue 4aKKanoazvloau wayivlil.

Kamuns-GEN yxo-PL, POSS 3 mnwena poii--POSS 3 xanute-
PCP_PS,ATTR_LOC, SIM_1 mymers-PRES

B ymax y Kamunns 3BeHeno, CIIOBHO €ro yXajuil HEJbIi MIesH-
HBIA POU.

3akjaueHue

AHau3 KOPIMYCHBIX JaHHBIX MO3BOJISICT MPUATH K 3aKIIOUEHHIO,
4yT0 apPUKC TOKATUBHOTO aTPUOYTHBA AKTUBHO HCIIOIB3YETCs B TaTap-
CKOM s13bIK€ B a()(PMKCANBHBIX LEMOYKaX, OTIMYAIOIINXCS 3HAUUTENb-
HbIM pazHooOpazuem. Apdukc JJAT'bI moxkeT cTosITh KOMOMHAIUSAX C
OOJIBIIMM KOJIMYECTBOM JAPYIMX a(HUKCOB B Mpe- U MOCTIO3MLUU K
abdukcy JAI'BI (apdukce nagexel, MHOKECTBEHHOTO YHCiIa, KOM-
napaTHBa, SKBaTHBA, JIOKaTUBA U JIp.). [y mHTEpIIpeTauu cioBodop-
™Mbl Ha JIAT'BI Gomblioe 3HaYeHHE MMEET Kak caMu ap(UKCHI, TaK U
MOPSIIOK WX PacTookeHus. JIOKaTHBHBINA aTprOYTHB TIO3BOJISIET BBO-
JIMTH KaK OT/IEIbHBIC CJIOBOCOYETAHHS, TaK M TIPUAATOYHBIE TTPEIIIOKE-
HUS, BEIPAXKAIOIINE OUYEHb CIO0KHBIE CBSA3H MEXKIY 00BEKTaMU MHPA.

[TpoBenenHnast paboTa MOATBEPHKIAET TE3HUC O TOM, YTO B SI3bIKAX ar-
TJIIOTUHATUBHOTO TUNA ah()UKCH HE NMEIOT YETKOTO JEeNICHHs Ha CII0-
BooOpa3oBaTeNbHbIe U CIOBOM3MEHUTENbHBIE, HO 1eMoYKu addukcos
HUMEIOT CTpPOTHE MpaBWiia IMOCIEI0BATEIbHOTO MPUCOEIMHEHUS 3iie-
MEHTOB B 3aBUCUMOCTH OT TUIIa CIIOBO(OPMBI.
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The main objective of the paper is to discuss the construct of linguistic
complexity in Tatar and to show how it may be measured in Tatar language
processing applications. The Tatar language is an agglutinative language
with a highly productive complicated inflectional and derivational
morphology. We consider the statistical distribution of grammatical
categories on corpus data and emphasize the complex phenomenon of
Tatar morphology. The paper shows that Tatar inflectional affixes tend
to be universal for different parts of speech, and all the allomorphs
are conditioned phonetically, and irregular affixes do not exist. We
demonstrate also the frequency of allomorphs and give some explanations
concerning asymmetry of distribution of allomorphs. Particular attention
is paid to nominal affixes, we show statistically that Tatar case affixes and
the comparative affix are not bound to the unique grammatical class of
stem, but may be joined to a broad range of stems.

Linguistic data reflects the current state of Tatar National corpus.

1. Introduction

The main objective of this paper is to discuss the construct of lin-
guistic complexity in the Tatar language and to show how it is typically
measured in Tatar language processing applications.Currently linguis-
tic complexity is one of debatable notions in linguistics, and there are
different ways of understanding complexity, depending on linguistic
domains and researcher's aims:

e linguistic complexity in second language acquisition;

e linguistic complexity in contrastive linguistics and typology;

e linguistic complexity in natural language processing, etc.

Evidently, quantitative properties of the language are essential for
describing linguistic complexity.

From our viewpoint, among the factors that influence the complex-
ity of a language may be viewed the following:
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e universality of means for expressing grammatical categories (or
its absence);

e variety of grammatical categories of different types;

e regularity of means of expression of a grammatical category (ab-
sence of exception to the rules);

e degree of linguistic redundancy;

e length of affixal chains (average length of affixal chains for each
part of speech);

e potential of interconversion of parts of speech, etc.

The task of calculating the frequency of grammatical categories and
distribution of allomorphs in real texts is the first step in the assessment
of linguistic complexity.

The paper represents an endeavour to assess the morphological
complexity of the Tatar language as a first approximation, by analysing
the distribution of certain grammatical categories on corpus data.

In the paper we sketch out some features for the assessment of the
linguistic complexity of the Tatar language relevant for natural lan-
guage processing.

The paper is organized as follows: in Section 2 we sketch the back-
ground of the research; in Section 3 we outline some typological fea-
tures of the Tatar language; Section 4 presents the distribution of Tatar
affixes on the data of part-of-speech-tagged Tatar National Corpus.

2. Related work

Over the last three decades quantitative methods are constantly
gaining importance in all branches of linguistics and NLP. The quanti-
tative approach to the language opens up new theoretical perspectives
and proposes solutions to a wide range of practical problems.

The International Quantitative Linguistics Association (IQLA) was
founded in 1994 (International Quantitative Linguistics Association.
URL: http://www.igla.org). Corpus technologies enable researchers
to obtain exact information on the distribution of linguistic units and
grammatical categories. Languages of rich morphology are of special
interest for us.

The paper by M.V. Kopotev et al. (Kopotev, 2008) presents an ap-
proach to building frequency grammar of Russian and describes the
distribution of grammatical cases regarding parts of speech and genres
of texts.
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Frequency and declensional morphology of Czech nouns is present-
ed in Macutek & Cech (Macutek & Cech, 2012), where the relationship
among frequency, morphology and phonetics is observed.

Special literature outlines the most important phonological, mor-
phological and syntactic features of the Turkic languages. K. Oflazer
presents the main characteristics of Turkish and some challenges for
language processing (Oflazer, 2014). Many papers are devoted to mor-
phological disambiguation of Turkic languages, especially Turkish
(Daybelge & Cigekli, 2007, Hakkani-Tiir, Oflazer, &Tiir, 2002, Sak,
Glingor & Saraglar, 2008, Oflazer & Kuruoz, 1994).

Tatar grammars (Tatar Grammar, 1993, Tatar Grammar, 2002) give
basic description of the grammatical structure of the Tatar language,
however they do not contain any information on statistical distribution
of the described phenomena. Developed corpora of Tatar may provide
data for reliable language analysis, enabling an accurate description of
lexis and grammar. Nevertheless serious quantitative analysis of corpus
data has not been implemented yet.

Brief statistical information on the system of the Tatar language
is presented on the website of the Corpus of Written Tatar (Corpus
of Written Tatar. URL: http://corpus.tatfolk.ru/index_en.php.), devel-
oped at Kazan Federal University, with a list of the most frequent word
forms, a list of most frequent n-grams (word forms and combinations
of letters in different positions in a word, etc.). For our statistical ex-
periments we have used the new Tatar National Corpus (Tatar National
Corpus. URL: http://corpus.antat.ru, Suleymanov, Nevzorova, Gatia-
tullin, Gilmullin & Khakimov, 2013).

3. Typological features of the Tatar language

The Tatar language belongs to the Turkic group that forms a sub-
family of the Altaic languages. The Tatar language is spoken in west-
central Russia (in Volga region) and southern parts of Siberia. The
number of Tatar speakers in Russia in 2010 was 4.28 million people.

The most important phonetic feature of the Turkic languages is pro-
gressive vowel harmony.

The basic way of word formation and inflection is progressive af-
fixal agglutination when a new unit is built by consecutive addition of
regular and clear-cut monosyllabic derivational and inflectional affixes
to the stem, therefore the stem remains unchanged. Affixal agglutination
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provides unified morphological means for forming derivatives within
the same grammatical class of words as well as for changing the part-
of-speech characteristic of the word and for turning it into another lexi-
cal and grammatical class. The boundaries between the affixes within
the word form are distinct and transparent, and the affixal joint in many
cases coincides with the syllabication (Guzev, Burykin, 2007).

The order of affixes is rigidly determined, and derivational affixes
(suffixes) precede inflectional ones. Each added suffix tends to modify
the whole preceding stem.

Words have no classifying categories (like grammatical gender and
animacy). The affixes in the affixal chain are mainly unambiguous.
There is one type of declension and conjugation, and one set of af-
fixes is used only. The Tatar language has no grammatical prefixes and
prepositions, although it has postpositions.

In Tatar, as in a language of agglutinative structure, the paradigm
as a set of ready-made word forms is absent (because of the limitless-
ness of paradigms), and word forms are generated directly in the act of
speaking:

(1) kitap-lar-1-nan-mi

book-PL, POSS 3SG, ABL, INT

‘whether from his books’, ‘from his books?’

Another typologically relevant feature of the Tatar language is ab-
sence of clear-cut borders between inflection and word formation, since
the same affixes in different positions may function both as inflectional
and as derivational.

Tatar nouns are marked with regard to their number, possession and
case and are not characterised by definiteness. The Tatar verb has no as-
pect, but is characterised by tense, mood and can have the negative form.

The plural of nouns is formed by joining the affix —LAr to the stem;
the same plural affix is used to substantivize adjectives and to form 3d
person of verbs. Possessive affixes are used to express the person and
the number of possessors.

An example of the word form below represents some salient fea-
tures of Tatar morphology:

(2) Qadag-la-s-gan-nar-i1-na

Qadagq -a nail, a tack (NOUN)

Qadag-la — to nail (VERB)

Qadag-la-§ — to help to nail (VERB)
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Qadag-la-s-gan —[he, she] helped to nail (VERB, PARTICIPLE)

Qadag-la-s-qan-nar- [they] helped to nail (VERB, PARTICIPLE)

Qadag-la-s-qan-nar-1 — those who helped to nail (NOUN)

Qadag-la-$-gqan-nar-1-n — to those who helped to nail (NOUN)

Tatar Morphology is regular and predictable in many respects, and
there is little or no fusion between the stem and the affixes.

4. Tatar agglutinative morphology in corpus data

4.1. Distribution of nominal inflectional affixes

In this section, we will present statistical results about the corpus
in order to get an idea about the coverage of a corpus of this size
for an agglutinative language and also to observe the morphological
characteristics of Tatar language.

The statistical distribution of grammatical categories were derived
from Tatar National Corpus (Tatar National Corpus. URL: http://cor-
pus.antat.ru). The Tatar Corpus includes mainly prosaic texts which
represent the literary Tatar language (from the 20th of the XIX cen-
tury in Cyrillic alphabet), as well as modern scientific and business
texts, texts of official documents and newspaper materials. All the texts
included in the Tatar corpus go through special procedures of meta-
annotation (attributing of metadata to the text) and morphological an-
notation (attributing of morphological information to each word-form).
Now Tatar National Corpus includes about 46 M word forms.

The Tatar language tends to have universal means for expressing mean-
ings from the same conceptual grammatical domain and tends to have the
same affixes for different parts of speech. For example, there is only one
special means for expressing plurality, both for nouns and verbs:

(3) Bala-lar bara-lar.

child-PL go- PRES, PL

children go

The same affix may be used in cases when adjectives related to
nouns in plural, serve as predicates:

(4) Alma-lar qizil-lar.

apple-PL red-PL

Apples are red.

Figure 1 shows the distribution of affix of plurality (PL) on data
from Tatar National corpus).
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Fig. 1. Corpus distribution of the morpheme of plurality (PL)

The language tend to avoid redundancy, and so in many cases, if
plural affix is used in noun, it is missed out or may be missed out in
related words — verbs and adjectives.

Although the plurality meaning component is present in boundry in
forms of 1st and 2nd persons plural of pronouns and verbs, Tatar mor-
phology does not mark it as standard plural (we is not plural of I, and
You (P) is not plural of you (Sg)).

Tatar has only one type of declension for all parts of speech, as well
as one type of verb conjugation (there are no verbs of irregular conjuga-
tion).

The number of grammatical cases in Turkic languages is a subject
of ongoing discussion (Tatar Grammar, 1993, pp. 42-45). Tatar gram-
mars traditionally distinguish 6 cases: Nominative (unmarked case),
Genitive, Directive, Accusative, Ablative and Locative [9, 10]. The
developers of the “Tugan Tel” Tatar National Corpus distinguish one
more case — Directive with a limitative meaning (Tatar National Cor-
pus. URL: http://corpus.antat.ru). Table 1 represents the frequency of
case affixes depending on stem type.

Table 1
Distribution of case affixes in parts of speech

Word Stem

C Total
ase o Noun Adjective Verb Other pa tts of
speech (in sum)

2352000 | 1245000
(N.NOM) |(ADIJ,NOM)

483000 |363000 | 14000 31000 |202000
(GEN)  [(N,GEN) |(ADJ,GEN) |(V,GEN) |(!(N|V|ADJ),GEN)

NOM | 3597000

GEN
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DR | 948000 | 671000 |120000 346000  |250000

(DIR)  [(N,DIR) |(ADJ,DIR) |[(V,DIR) |(!(N|V|ADJ),DIR)
ACC | 1201000 1959000 | 158000 205000 | 540000

(ACC) |(NLACC) |(ADJ,ACC) |(V,ACC) |(!(N|V|ADJ),ACC)
ABL | 314000 251000 |62000 60000 | 29000

(ABL) |(NLABL) |(ADJABL) [(V,ABL) |(!(N|V|ADJ),ABL)
Loc |604000 {50700 71000 174000 | 50000

(LOC) |(N,LOC) |(ADJ,LOC) |(V,.LOC) |(!(N|V|ADJ),LOC)

Affixes of indirect cases join word stems of different classes: nouns,
substantivized adjectives, verbal stems (deverbal nouns, participles,
deverbal adjectives of different types), pronouns, etc. Although the
number of nominal stems prevails over other types, the amount of ver-
bal derivatives, joining case affixes, is also significant. Examples (5-9)
represent use of Locative affix joining stems of different types: nominal
(5, 6), adjectival (7), verbal (8, 9).

(5) urman-da (6) al-da (7) gara-da
forest-LOC front-LOC black-LOC
'in forest' 'in front of, in advance of 'in black'
(8) gayt-ma-w-da (9) gayt-gan-da

return-NEG, DV, LOC  return-PCP_PS, LOC

'in not returning' 'when (sb) returns'

Example (10) illustrate a real use of (9):

(10) Qaytkan-da adasmassiymi son?

return-PCP_PS, LOC lose one’s way-FUT IND_ NEG, 2SG, INTR
indeed

Won’t you lose your way back?

A relatively small number of cases when the Genitive is used with
verbal derivatives may be explained by the fact that the Turkic genitive
forms possessive attributes and has certain constraints for combining
with verbal derivatives.

4.2. Distribution of allomorphs (case affixes)

As aresult of progressive vowel harmony the quality of second and
subsequent syllables is determined by the quality of the first or preced-
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ing syllable, and certain researchers claim that second and subsequent
syllables of Turkic languages may contain three phonemes (or morpho-
phonemes) only - a, 1, u (Guzev, Burykin, 2007).

Table 2
The phonetic aspect of the stem
Affixes | Example of word | Affixes | Example of word
Cases of back form / English of front form / English

vowel translation vowel translation
nominative | @ qul / ‘hand’ o kiil / ‘lake’
genetive -niy | qulnig /'of hand' -nery | kiilner / 'of lake'
directive -ga  |qulga/ ‘to hand’ -gd kiilga / ‘to lake’
accusative -nt quln1 / ‘hand’ -ne kiilne / ‘lake’
ablative -dan |quldan/ ‘from hand’ -dan  |kiildin / ‘from lake’
locative -da  |qulda/ ‘in hand’ -da kiilda / “in lake’

The Tatar language exhibits complete stem invariance; depending
on the phonetic aspect of the stem, affixes of two vowel types are used
(Table 2). Quality consonants in case affixes are also determined by
the character of the last sound of the stem: in the directive, ablative and
locative (Table 3). Table 4 represents the distribution of phonological
variations for case affixes.

Table 3
The quality consonants in case affixes
The last The last The last
sound of
sound of A sound of
the stem Qar . Ta$ Qan
Cases . ¢ , | the stemis | , , | thestem | ,
is a vowel | ‘snow . stone’ | . blood
. a voiceless is a nasal
or a voiced
consonant consonant
consonant
directive |-ga (-na) qarga -qa taSqa -ga ganga
ablative |-dan gardan -tan taStan -nan gannan
locative |-da(-nda) |qarda -ta tasta -da ganda
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Table 4
Distribution of allomorphs of case affixes
The affix | The affix | The affix
The stem has a | The stem has a be;glns bqglns be‘glns
Cases with a with a with a
back vowel front vowel . .
voiced voiceless nasal
consonant | consonant | consonant
-niy -nen B B -niy, -nern
GEN 253120 286348 539468
DIR -ga, -qa, -na, -a |-gé, -ké, -na, -4 |-ga, -gd -qa, -ka -na, -ni
614674 559975 635893 213627 325129
-n1 -ne -ni1, -ne
ACC 291562 263749 - B 555311
ABL -dan, -tan -dén, -tdn -dan, -ddn |-tan, -tdn  |-nan, -nin
124887 109008 149248 84647 140449
LOC -da, -ta -da, -ti -da, -da -ta, -td -nda, -ndé
443467 333913 622490 154890 397000

On the whole, a number of back and front vowel allomorphs are
nearly equal.

The asymmetry between the amount of voiced consonant affix vari-
ations and voiceless consonant ones may be explained by the fact that:

o the use of possessive affixes preceding case affixes influence the
choice of voiced consonant in case affixes;

e most verbal derivatives in the active voice also phonetically re-
quire a voiced consonant in case affixes.

As aresult, in the directive, the number of voiced consonants is 2.9
times more than the number of voiceless consonants; in the locative,
the number of voiced consonants is 4 times more than that of voiceless
consonants.

Nasal consonants in directive, ablative and locative cases are also
morphonologically conditioned alternations, they occur mainly in com-
bination of possessive affixes (3SG and 3Pl), which are used to express
person and number of possessors. Table 5 represents when nasal vari-
ants of case affixes are used.
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Table 5

Nasal consonants in directive, ablative and locative cases

Case | Stem+case |Stem+possessivetcase | Stem+pluralt+possessivet+case

Urman o / Urman-1 @ / ‘his/her

NOM ‘forest, wood’ |[forest'

Urman-nar-1 ¢ / ‘their forest(s)’

Urman-ga/ |Urman-1-na/ ‘to his/her [Urman-nar-1-na / ‘to their

DIR ‘to forest’ forest’ forest(s)’

ABL Urman-nan/ |Uaman-1-nnan / ‘from |Urman-nar-1-nan/ ‘from their
‘from forest’ |his/her forest’ forest(s)’

Urman-da/ |Urman-i1-nda/ ‘in his/ |Urman-nar-1-nda/ ‘in their

Loc ‘in forest’ her forest’ forest(s)’

4.3. Distribution of Comparatives

Comparatives in Tatar are formed by means of affix -rAQ.

The marker of comparison in Tatar joins not only adjectives, but
also case forms of nouns, converbs, participles, adverbs and pronouns.
Examples (11, 12) demonstrate the use of comparative affix in verbal
word forms:

(11) gara-b-raq (12) dyt-micd-rik
look-CONV, COMP say-CONV_NEG, COMP
'looking more (attentive)' 'more silently’

Comparative affix joins only case forms expressing spatial rela-
tions — Directive, Ablative, Locative (and does not join Genetive and
Accusative), see examples (13-15):

(13) goyas-qa-raqg  (14) goyas-ta-raq (15) goyas-tan-raq

sun-DIR, COMP sun-LOC, COMP sun-ABL, COMP

'to a sunnier (place)' in/at a sunnier (place) 'from sunnier (place)’

Table 6 represents frequency of comparative affix depending on
stem type.

Table 6
Distribution of comparative affix

ADJ + case + COMP Noun + case + COMP

Word | ADJ+ [ ApJ+ [ ADJ+ | ADJ+ | Nount+ | Noun+ | Noun+
structure | COMP | pIR+ | ABL+ | LOC+ | DIR+ | ABL+ | LOC+
COMP | COMP | COMP | COMP | COMP | COMP
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Number

55000 4500 889 2000 1570 690 2660
of use

So Tatar inflectional affixes gravitate towards universality, being
the same for different pars of speech. All the allomorphs are condi-
tioned phonetically, and irregular affixes do not exist. The order of af-
fixes is rigidly determined, and that makes meaning of a word form
lucid and predictable.

5. Conclusion and future work

The sets of grammatical categories in languages may vary signifi-
cantly, and quantitative analysis enables researchers to reveal the es-
sence of the language, by revealing the structures and properties we
can observe in real texts. We made a first attempt to elucidate certain
typological features of the Tatar language from the viewpoint of lin-
guistic complexity.

The paper presented the distribution of nominal inflectional af-
fixes in Tatar on the data of the Tatar National Corpus. We showed
that Tatar case affixes and the comparative affix are not bound to the
unique grammatical class of stem, but may be joined to a broad range
of stems. We also demonstrated the frequency of allomorphes and gave
some explanations concerning the asymmetry of distribution of these
allomorphes.

The work may be continued in the following directions:

o study of distribution of nominal inflectional affixes depending on
the style, register and genre of texts;

o study of the frequency of case affixes of nouns of different seman-
tic classes;

e comparative study of the frequency of case affixes on data of cor-
pora of Turkic languages;

o extending the list of studied affixes including verbal ones (tense
affixes, participle affixes, converb affixes, etc.);

o development of ways of visualizing the distribution of Tatar and
Turkic inflectional affixes.
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The paper provides a formal description of verbs tenses in agglutinative
languages using semantic situations and regular expressions on example
of Kazakh language. We describe features of Kazakh language’s tense
system, semantic situations and their representation in the form of regular
expressions. Kazakh language’s tense system is simulated with semantic
situations. A practical use example of proposed solution is provided. There
are practical results.

1. Introduction

Tense category is one of the most important grammatical categories
of natural languages. In various languages, this category has a different
grammatical representation, but its purpose is always the same, that is
to show how a text relates to a timeline, adopted in the language. Ex-
cept for the obvious way to reference time (past, present, future), there
are several expressions of time, which in some languages are not obvi-
ous. Formal description of tense category is complicated by the fact that
the same time moment can be expressed using different grammatical
structures. This results in the fact that in natural language processing it
can be difficult to analyze time expressions.

To solve this problem, we can use the fact that expression of time
in natural languages consists of two components: grammatical and se-
mantic. And the second component, in our opinion, is more important.
For example, in machine translation very often tense of the same sen-
tence in different languages may not match.

2. Tense category in linguistics

According to (Fabricius-Hansen, 2006), in grammar tense is a cat-
egory that determines the position of the action on the timeline. Tense
category uses an indication of time tied to some moment. Referencing
time to the present moment is sometimes called absolute time, referenc-
ing to the moment other than current is called relative time. The first case
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gives us so-called “simple” temporary structures (past simple in English,
xenen etkeH mak in Kazakh). Using relative time can be seen in such
grammatical constructions as “future in the future” or “future in the past”
(i.e. perfect tenses in English). Relative time can show precedence of
some events with respect to others, their simultaneity or their order.

Time is a grammatical category of the verb. Consequently, gram-
matical transformations necessary for expression of described senses
are applied to verbs. Synthetic and analytical verbs are used for this
purpose (SpueBa, 1990). In synthetic form several morphemes are
combined in a single word (eg, “reads”, “writing”). In analytical form
primary and secondary meanings of the word are expressed separately
(for example, “I will read”, “will write”).

3. Description of tense system in Kazakh language

7 tenses can be identified in Kazakh language. Three of them are
past tense, one is present, two are future and one can express both pres-

ent and future (Myp3zarensaunoBa, 2009). All of them are presented in
Table 1.

Table 1
Tense system in Kazakh language
Tense name | Construction | Meaning Example
Past tense
XKenen etken | Base verb + apl/ni/Te1/Ti + Recent past |Men
mIaK personal endings GapraHMBIH.
I have gone.
Bypoiarsr Base verb + xan/ken/ran/ren + Long gone |Men 6apBIIbIH.
OTKEH IlIaK personal endings past I went.
(3 ways of . P
construction) Base verb + bin/in/m + CeH KeminciH.
personal endings You came.
Base verb + xan/ken/ran/ren CeH KEeTKEH
eni/exeH + personal endings EKeHCIH.
You went away.
Aycnaisl Base verb + arein/erin/ittein/ |Long MeH OypbIH XaT
OTKEH IlIaK WTiH + personal endings gone past, |’Ka3aTbIHMBIH.
SOmMEUMEs || wrote a letter
relative past long ago.
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Present tense

Hak ockl mak | OTeIp, TYp, XYP, KaThIp + Continuing |MeH KaTbIPMbIH.

personal endings present I am lying.

Base verb + simi/in/a/e/n CeH ofinamn

auxiliary verb + personal KYPCIH.

endings You are thinking
Aycnanet ocsl |Base verb + a/e/it + personal |Present or | MeH oiiHaiiMBIH.
IIaK endings near future |y play. or I will

play.
Future

Bomxamnast Base verb + ap/ep/p + Presumable |Men kenepMiH.
KeJiep maK personal endings future I might come.
MakcarTsl Base verb + mak/mek/0ak/0ex/ | Future with |CeH xa30aKChIH.
KeJep mak TIaK/TIeK/ b/ + personal intent You are going to

endings write.

As you can see from the table tenses in Kazakh are mainly con-
structed using synthetic forms of the verb. One form of BypbIHFEI 6TKEH
max and Hak ockl max use analytical form of construction.

4. Description of semantic situations

One of the key components in each natural language is the meaning
of the phrases and expressions. Regardless of the language expressions
with similar meanings are used in similar contexts. But often those ex-
pressions have different grammatical structures in different languages.

2 e

Examples of such contexts may be “greeting”, “description of relation-
ships”, “use of ordinal numbers”, etc. It is possible to create a set of
semantic “situations” that have the same meaning in all languages.
Formally semantic situations can be described as follows:
<language> ::= <sentence> | <language><sentence>
<sentence> ::= <set expression>
<sentence> ::= <word-combination> | <word-
combination><sentence>
<word-combination> ::= <word’s grammatical form> | <word-

combination><word’s grammatical form>
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<word-combination> ::= <word> | <word-combination><word>

<word’s grammatical form> ::= <word><grammatical features>

<word’s grammatical form> ::= <grammatical features><word>

<grammatical features> ::= <affix> | <preposition> | <...>

<word> ::= <noun> | <adjective> | <...>

<semantic situation> ::= <set expression> | <word-combination> |
<word’s grammatical form>

Conditions of certain verb tenses’ usage can also be a semantic situ-
ations that have a meaning (sense) and are expressed in synthetic or
analytical form. Language’s tense system can be represented as a set of
semantic situations. But to do this in addition to a verbal description of
these situations we need a writing format that supports computer pro-
cessing of the resulting set.

5. Regular expressions and their use in natural language
processing

In text oriented software technologies there is a tool that significant-
ly simplifies processing of text data called regular expressions. Regular
expressions can be thought of as a mini programming language, which
has one specific purpose: to find a substring in large string expressions.
It is not a new technologys; initially it appeared in UNIX environment
and is commonly used in Perl programming language. However, each
developed programming language has its own implementation of regu-
lar expressions, in general corresponding to Perl regular expressions
(@puma, 2003).

Semantic situations that use a synthetic form of construction can be
written as regular expressions. Writing regular expressions for seman-
tic situations with analytical form of construction may have some diffi-
culties if relevant grammatical rules have no patterns (i.e. exceptions).

6. Simulation of tense system using semantic situations

Using semantic situations and writing them in the form of regular
expressions as described above we can describe verb tenses in agglu-
tinative languages. This article uses regular expression syntax of C#
programming language. In other programming languages there may be
minor differences.
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Table 2

Tense system of Kazakh language in the form of semantic situations

OTKEH ImaK 1

Kenen (@»\b[aa0BTF Ie&K3NMUKKIMHHOONPCTYYYOXhIUIIIbbIibI10s |+
oTKeH maK | (il abi|Ti|Ter)(M|H|HBI3|HI3|K|K|[HIap[HAep|HBI3AAp|HI3AEP ) ?\D»
ByporaFsr (@»\b[a00BTFACEKIUNKKIMHHOOIPCTYYY DX hITImIbhIi b0 |+

(e m)(meIH|TiH| chIH|CiH|CBI3|Ci3|ThI| Ti| TBI3| Ti3|chIHAAp|ciHAED)|
cei3map|cizaep)\by»

Bypreinfsl
OTKEH IaK 2

(@»\b[a00BTFAEEKIUNKKIMHHOONPCTYYY DX hITUMIbhIi B3OS [+
(raH|reH|kaH|keH)(MbIH|MiH|CBIH|CiH|CBI3|Ci3|MBI3|Mi3|cBIHAAD)|
cinzgep|ceizaap|cizaep)?\b»

Byprinfbl
OTKEH 1IaK 3

(@»\b[a00BTFACEKIUNKKIMHHOONPCTYYY DX hITImIbeIib3F0s [+
(ran|reH|kaH|keH) exeH(MiH|ciH|ci3|0i3|cinaep|cizaep)?\b”

Aysicnianel | (@»\b[aoOBIFIeEK3NHKKIMHHOONPCTY VY QX hITImmrspIibaos |+

OTKeH IaK | (aTbIH|eTiH|HTiH[bITBIH) exi(M|H[HI3|K[HAep|HI3AEP)?\b”

Hak ocer (@»\b[a00BTFACEKIUUKKIMHHOOTPCTYYY DX hITImIbeIib3F0s [+

TIaK (emfim|mjalelst) (OTBIP|TYp|’KYp|>KaThIp)(MBIH|MiH|CBIH|CIH|CBI3|Ci3|
MbI3|Mi3|chIHAAp|ciHAep|chI3aap|ci3aep)?\b”

Aybicianbsl | (@»\b[ao0Brneék3nHKKIMHHEOONPCTY YYGXhiummbslibatos |+

OCBI IIaK (ale|it)(MbIH|MiH|chIH|CiH|CBI3|Ci3|mbI| ai|MBI3|Mi3|cBIHAAD|CiHAED|
ce13zap|cizaep)?\b”

bomxkanapl | @»\b[asOBrFaeéK3UMKKIMHHOONPCTYYYOXhIUIIIIIBbEIBII0s |+

kenep max | (aplep)(MbIH|MiH|CBIH|CIH|CBI3|Ci3|MBI3|Mi3|CBIHAAp|CIHACD|
ce3aap| cizgep)?\b”

Makcartel | @»\b[aa0BrF e 3UNKKIMHHOONPCTYYYOXhIUIIIIIbbIBI10s |+

kenep maK | (Mak|Mek|0ax|Oek|mak|mex )(TbIH|TiH|CBIH|CiH|CBI3| ci3|mbI3| mi3|

CBIHAAp|ciHmep|ceI3aap|cizmep)?\b»

Each one of the expressions contains an element [a00BIFaeEK3UIK
KIMHHOOMPCTYyYydxhirammibberinatos |+. Literally it represents an arbi-
trary sequence of characters in square brackets with length of 1 or more
character. Word stems (base verbs) are used in grammatical forms of
tenses in the natural languages. For this reason, we have to add an ad-
ditional requirement to this element: a sequence of characters must be a
verb of the natural language.
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7. Practical implementation

Proposed representation of tense system in the form of semantic
situations can be used to in programming tasks associated with natural
languages. We can give an example of machine translation program
that translates tense forms from Kazakh language into corresponding
forms of English language.

The code bellow searches verb tense forms (semantic situations de-
scribed in the previous section) in a text. Variable regex contains a
description of a semantic situation as a regular expression. The variable
text contains analyzed text. Operation regex.Match() performs analy-
sis of matching the text to the regular expression. If correspondence is
found, then the analyzed text contains a form of verbal tense. The result
of the code can be seen in Fig. 1.

for (i = 0; 1 <this.verb situation patterns 1.
Length/3; 1i++)
{
Regex regex = new Regex(this.verb situation
patterns 1[i, 11);
Match match = regex.Match (text);
if ((match.Success) && (match.Length == text.
Length))
return new Verb Situation(this.verb situa-
tion patterns 1[i, 0],

text, this.verb situation patterns 1[i,
21);
az Forml [E= Bo =50

33bIM OTBIPMBIH | am writing

33biM OTBIPCLIH you are writing

X33biM OThIPCHI3 you are writing

a3biM OThIp is writing

a3bin OTHIPMbI3 we are writing

a3bin OThIPCHIHAAP you are writing

%a3kin 0ThIpcHI3Aap] you are writing

Fig. 1. The result of the analysis and translation of verb forms
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As it can be seen from the Fig. 1 the situation “Hak ocbl max” was
found correctly and corresponding form in English (present continuous
tense) was generated. All possible variations of Hak ockI mak for person
and number were found and recognized by the regular expression.

8. Conclusion

This paper is devoted to simulating linguistic tense category. To
solve this problem, we propose to use two components of time expres-
sions in natural languages: grammatical and semantic. Semantic com-
ponent is represented by a set of semantic situations, grammatical —
corresponding set of regular expressions.

The paper describes the features of tense system in Kazakh lan-
guage as an example of agglutinative languages, presents semantic situ-
ations and their writing in the form of regular expressions that simulate
tense system of Kazakh language. An example of practical use of the
proposed solution is provided.

Using of proposed regular expressions method in natural language
processing can reduce the amount of code to be written.

Further improvement of proposed solution is related to further de-
velopment of semantic descriptions of situations in order to enable
them better reflect the characteristics of grammatical structures with
analytical form of construction.
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This article describes computer and mathematical modeling of the
Kyrgyz language. It is shown that the theory of computer modeling in
the study of spatial knowledge using the concepts of natural language
(morphological approach), and in the mathematical modeling can be
considered as actions with objects are mathematically represented
by connected sets. We describe the spatial characteristics of features.
The article describes the linguistics spatial relationships of the Kyrgyz
language. The article describes the spatial information of the situation. A
mathematical model of information interaction is given in this article.

In this paper we propose presentation of one kind of specific words in
Kyrgyz language.

Introduction

As research in the field of Natural Language Processing in Turkic
world there is a growing need for developing language resources.

Nowadays computer equipment is commonly used in studying for-
eign languages. To built software for studying and testing natural lan-
guages, we began to combine the following ideas: studying language
without intermediate language; constructing of random assignments;
availability for philologists who may develop exams and electronic
study books without the help of software developers.

The computer-based system “Language Education System” (LES)
that joins these ideas was developed in [1]. LES is based on the inde-
pendent computer representation of natural languages’ notions [2], [3].

We implemented some verbs, nouns, adjectives.

In [4] authors proposed representation of complex notions. For that
necessary entities (such that 1D, 2D, 3D spaces, motion, animation,
avatar, transformation etc.) should be used.
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1. Main definitions and hypotheses

In [5] it was proposed to develop independent computer representa-
tion of natural languages on the base of the following

Definition 1. If low energetic outer influences can cause sufficiently
various reactions and changing of the inner state of the object then it is
said to be an affectable object, or a subject, and such outer influences
are said to be commands (these reactions and changing are implement-
ed by means of inner energy of the object or of outer energy entering
into object besides of commands).

Remark 1. In programming languages, statements are divided into
declarations and commands usually. But all declarations also may be
considered as commands. Also, narrative and interrogative sentences
in natural languages also are implicit imperative ones.

Definition 2. A system of commands such that any subject can
achieve desired sufficiently various consequences from other one is
said to be a language.

These definitions unite humans and computers and their languages.

Remark 2. The other subject may be the same. For instance, a per-
son being afraid of forgetting writes down an instruction or a list for
her/himself to use it in future.

Hypothesis 1. A human’s genuine understanding of a text in a natu-
ral language can be elucidated by means of observing the human’s ac-
tions in real situations corresponding to this text.

Definition 3. Let any “notion” (word of a language) be given. If an
algorithm acting at a computer: performs (generated randomly) suf-
ficiently large amount of situations covering all essential aspects of the
“notion” to the user; gives a command involving this “notion” in each
situation; perceives the user’s actions and performs their results clearly
on a display; detects whether a result fits the command, then such algo-
rithm is said to be a computer interactive presentation of the “notion”.

In general, the environment for the user consists of (generated ran-
domly) constant objects, moving-transforming objects and controlled
objects. Random generation of auxiliary objects and their positions is
necessary to distinguish the “notion” among other words being used in
the command and arising circumstances which are not sufficient for the
“notion”.
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Remark 3. Certainly, commands are to contain other words too.
But these words must not give any definitions or explanations of the
“notion”.

Definition 4. If all words being used in Definition 3 can be un-
known for the user nevertheless s’he would be able to fulfil the meant
action (because it is the only natural one in this situation) then the no-
tion (word of a language) is said to be primary. If any words known to
the user are necessary then the notion is said to be secondary.

Thus, a natural hierarchy of notions arises.

By our experience, verbs PUT, TAKE, PUSH, COMPLETE, EN-
TER, GO OUT, OPEN, CLOSE, SYMMETRIZE and simple nouns
such as BALL, STICK, BOX are primary.

Remark 4. By such a way not only notions presenting real ob-
jects and relations but notions presenting imaginary objects can be
presented; we demonstrated natural interactive performing of ab-
stract spaces (Borubaev A.A., Pankov P.S., 1998). By the methods
proposed in this paper, numerous computer games can be developed
to “adequate” presenting of notions corresponding to fictional and
fabulous objects.

Remark 5. Modern displays are formally discrete but they are per-
ceived as continuous. So, continuous motion and transformations can
be implemented.

Usually a notion is defined as a mental image or representation.
But there is a more definite hypothesis in pattern recognition: various
images corresponding to a same notion form a “compact” set (the term
“compact” is understood informally). In [6] it was proposed

Hypothesis 2. A child or a human learning a natural language with-
out references to known languages hearing a notion in various situations
begins to form a kind of mathematical model in mind corresponding to
this notion by means of trial and error method and attempts to fulfil
operations similar to mathematical ones: closing and compactification.
After successful completing such operations, the human feels “master-
ing” this notion.

Hypothesis 3. Any notion has the minimal model (involving mini-
mal number of entities in Occam’s sense). These entities can be math-
ematical involved into such verbs as MOVE — geometry, CUT — topol-
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ogy, FLEX, TIE - 3D, physical (DROP, BOIL, FREEZE), chemical
(BURN), affectable (GIVE, SHOW, LISTEN, HEAR), etc. We use the
term “affectable” instead of “animated” because it is related to comput-
ers as well as to humans and animals in present-day speech.

Remark 6. From this point of view, chemical essences unite with
some physical ones into “sufficiently transforming” ones.

Hypothesis 4. Up-to-date multimedia computer equipment is suf-
ficient to model situations necessary to teach and detect genuine under-
standing of vital notions in natural languages.

2. Peculiarities of spatial relations in Kyrgyz language

Peculiarity of Kyrgyz language is that parts of space related to any
object from the viewpoint of the subject and taking gravitation and di-
rection of observation and motion in account are presented as nouns,
with corresponding cases: Dative, Locative, Ablative, Accusative.

YCT(Y) — upper-space, ACT(bI) — before-and-lower-(observed)-
space, U — interior, CBIPT — exterior, HEK — boundary-strip, COJI —
left-space, OH, — right-space, OPTO — middle-spot, JKAKbIH — near-
space, ) KAH (bIHJIA) — near-space, APA — between-space, AJIJ]
(bI) — before-forward-space, APT(bI) — behind-space, KAPILbI- op-
posite- space, MAH/IAU — in front of- space.

For example:

The lamp is over the chair — (adverb)

YbIPAK OTYPI'VUTYH YCTYHZIO — (literatim) (In Kyrgyz lan-
guage the word “YCTYHJIO” is adverb).

The lamp (is) in the chair’s upper-space.

Who is higher of the director? — upper-space. (In English language
the word “HIGHER” is adverb. Somebody is above director — the
meaning)

JUPEKTOPAYH YCTYH/JO KUM BAP? — (conversational) (In
Kyrgyz language the word “YCTYH/IO” is Pronoun).

3. Mathematical and computer models’ definitions

Definitions of mathematical and computer models of natural lan-
guage’s notion were developed to implement the independent represen-
tation of natural languages [7]. Sets theory was chosen as a mathematical



420 SEMANTICS AND GRAMMAR IN TURKIC LANGUAGES

apparatus because the natural languages’ notions can be considered as
the actions with objects mathematically represented by connected sets.

Definition 5. Mathematical model of natural language’s notion is:

— the list of sets, some of which are the subsets of other sets from
this list, with the groups of sets for random choice;

— the list of possible motions and other transformations of these
sets;

— the lists of allowable and unallowable relations between sets dur-
ing their transformations;

— the list of necessary relations (intersection, embedding) in the
time sequence;

— the list of assignments including the notion,

that give its sufficiently complete and adequate representation.

Definition 6. Computer model of natural language’s notion is the
model based on the mathematical model of this notion with graphical
representation of sets.

Example 1. Mathematical model of the noun COJIL.

The media where the notion is demonstrated is the two-dimensional
geometric space.

Sets: K is the cursor, three sets of objects: L={P, |i=1..n},

R={P_ |i=1..m}, C={P |i=1.l}, LnC=D, LNnR=J, CNR=0.
A551gnment «F, P, -HbIH COJIVHIIA J)XATAT».
Unallowable relatlons

Eljzl,m:(Ker)/\(ﬂ eCJ; Elizl,in:(KeB)/\(y(E)iy(I%l)).
Necessary relations for moments 7, < ¢,
ty:(Vi=L,nVj=1,mVk=1, VP, e LVP, € C VP, R

x(B)<x(P, < x(BY)A G, )= (P, )):
t: KeP NEB eL)AGE =0, ).

4. Computer presentation

The following program can be built to demonstrate moving a little
object by a verbal order, for example:
1) The user observes the media and inputs the text:



Sonunbubu Karabaeva et all 421

“KbI3bIJI TOIITY OTYPI'YUTYH ACThIHA KOI!”

(Put the red ball under the chair!)

2) The computer analyses (there are corresponding algorithms in
Kyrgyz language):

KbI3bLJI TOIT+HbI OTYPI'YU+HBIH ACT+bI+HA KOM!

3) The computer detects affixes:

KBbI3bIJI TOII+Accusative-case-affix OTYPI'YU+Genitive-case-
affix ACT+Possessive-affix+Dative-case-affix KO!

4) If these analysis or detection are failed or there is not such sen-
tence-pattern then

the computer responds:

“TYVPA DMEC BYHUPYK” (“Wrong command”)

otherwise

5) The computer searches objects corresponding to revealed stems
of words in the media. If “Red Ball” or “Chair” do not exist then it
responds

“MbIH/IAM HEPCE(JIEP) KOK” (”Absence of such objects™)

otherwise

6) The computer moves the object to the spot slowly.

7) The computer finishes the action announcing:

“KbI3bJI TOIT OTYPI'YUTYH ACTBIH/JIA” (“The red ball is un-
der the chair”).

Such computer programs will be developed for demonstration spa-
tial relations in Kyrgyz language.

Conclusion

We hope that mathematical modeling approach would be useful for
profound investigation of Kyrgyz language. Computer systems that are
based on the mathematical and computer models of notions can be used
for teaching Kyrgyz language. Suggested construction of spatial no-
tions’ models is a significant part of independent computer presentation
of Kyrgyz language.
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The paper discusses formal models of structural case assignment and
their applicability to Tatar data. We survey two approaches — Chomskyan
model of case assignment by functional heads and Marantzian model of
configurational case marking — and their application to Sakha, which
received much attention in the recent literature. Addressing linguistic
evidence from Tatar, we identify a number of contexts where differential
case marking is observed. We claim that neither the purely configurational
model nor the hybrid model combining Chomskyan and Marantzian
modalities of case assignment can account for Tatar data. We argue that
the Chomskyan model of case assignment under AGREE can be adjusted in
order to successfully account for the full range of Tatar case phenomena.
Specifically, we distinguish between different “nominative” forms in Tatar.
We suppose that nominative direct objects and nominative possessors are
in fact caseless structurally deficient nominals that do not need abstract
case in order to be licensed. Nominative subjects, on the other hand, are
case-marked and control agreement on the predicative functional head.
The nominative form of the prepositional phrase complement is neither
a caseless form (as it is available for ezafe-3 nominals) nor a subject
case. Since the distribution of genitive and nominative forms governed
by prepositions is purely morphological, we propose that they are
morphological exponents of an abstract “postpositional” case.

1. Introduction

Recently, significant advances have been made in the investiga-
tion of case systems across languages, including typologically-oriented
studies and formal modelling of Case. The most controversial issue re-
garding case is an apparent lack of a consistent interpretation of this
grammatical category, both within an individual case system as well
as crosslinguistically. This is especially true of the so-called grammati-
cal, or structural, case (Kurilovich, 1962; Chomsky, 1986). Compar-
ing structural case with other grammatical categories defined in the
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nominal or the verbal domain, we may wonder what semantics the case
morpheme bears except for a purely configurational information. Thus,
we may ask, for example, what contribution to the semantic interpreta-
tion Russian accusative case morpheme makes, aside from signaling
the syntactic dependence of the noun phrase (NP) on a certain verb or
preposition. At the same time, we may ask whether Russian and Tatar
accusative shall be analyzed along the same lines, keeping in mind that
although they both mark the direct object, they differ significantly in
their distribution.

Due to this primarily syntactic function of case, existing theoretical
studies of case mostly focused on the syntactic contexts and mecha-
nisms of case assignment, rather than on the semantic or pragmatic
characteristics of a noun phrase underlying the choice of a given case
morpheme. This common property of different formal analyses of case
assignment is easy to observe in their treatment of differential object
marking (DOM, see Bossong, 1985; Aissen, 2003). Interpretational ef-
fects accompanying the use of a specific case affix, like telicity of (1a)
and atelicity of (1b) from Estonian, or animacy in (2a) and inanimacy in
(2b) from Ossetic, or specificity in (3a) and non-specificity in (3b) from
Turkish, are usually considered as a by-product of the characteristics of
noun phrases that condition the case assignment.

(1) a. Ta ehitas silla.
he build.PST.3SG bridge.GEN
‘He built a/the bridge’.
b. Ta ehitas silda.
he build.PST.3SG bridge.PART
‘He was building a/the bridge’.
(2) a. &z axuIrgena3-1 fedton.
1 teacher-GEN see.PST.1SG
‘I saw a/the teacher’.
b. ®Z ¢img  fedton.
I book see.PST.1SG
‘I saw a/the book’.
3) a. din ¢ok  garip kitap-lar-1 oku-du-m.

yesterday very strange book-PL-ACC read-PST-1SG
‘Yesterday I read the very strange books’. (Kornfilt, 1997:
(1019))
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b. din ¢ok  garip kitap-lar oku-du-m.
yesterday very strange book-PL read-PST-1SG
“Yesterday I read very strange books’. (Kornfilt, 1997: (1018))

In this paper, we aim to show that the mere existence of case mark-
ing variation, as well as the factor(s) underlying this variation shall
be taken into account when the mechanisms of case assignment are
modelled. Our contribution is based on the evidence from Tatar. We
identify syntactic contexts of case marking variation and the parameters
triggering the choice of a case morpheme, and argue that these data call
for a multi-modal mechanism of case assignment.

The paper is organized as follows. In Section 2, the two competing
models of structural case assignment are discussed. Section 3 repre-
sents different accounts of case marking in another Turkic language,
Sakha, which received much attention in recent literature. In Section 4,
we examine Tatar data and show that if the case marking variation is
taken into account, we need many modalities of case assignment. Sec-
tion 5 sketches the analysis which allows us to deal with case marking
in Tatar in a uniform way.

2. Formal models of case assignment

In the formal syntactic literature, two major ideas can be found
about how the case morphology ends up appearing on a given noun
phrase. The first approach, which is the most widely assumed approach
of the generative grammar, treats case as a primarily syntactic phenom-
enon that licenses NPs; the second approach, put forward in the work of
Alec Marantz, considers case as a postsyntactic, purely morphological
phenomenon.

The modern Minimalist syntactic approach to case is a develop-
ment and elaboration of the Case theory of the Government and Bind-
ing model (Chomsky, 1981, 1986). Case is considered as an unvalued
uninterpretable feature of a noun phrase that has to be valued in order
to prevent the derivation from crashing. In the Chomsky-style model,
Case is assigned to a noun phrase under AGREE relation with a dedicat-
ed case-assigning head. There are two kinds of case-assigning heads:
lexical heads, that assign case to their own arguments exclusively, and
functional heads, that assign case to the nearest goal NP available in
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their c-command domain. The case assigned by a lexical head is called
inherent, the case associated with a functional head is called structural
case (Chomsky, 2000, 2001).

The characteristic properties of a structural case are: (i) its inde-
pendence from a semantic role; (ii) its somewhat non-local nature and
(ii1) the non-obligatoriness of its realization. In view of these proper-
ties, three major structural cases are usually recognized: nominative,
assigned by the finite predicative head T; accusative, assigned by the
transitive light verb head v; and genitive, assigned by the (possessive)
determiner head D.

A competing morphological case approach dates back to (Marantz,
1991) and is further elaborated in (Bittner, Hale, 1996), (McFadden,
2004), (Bobaljik, 2008). The basic idea behind this approach is that
case is assigned to noun phrases on a configurational basis, depending
on the presence of other noun phrases (“‘case competitors”) in the same
local domain.

Marantz distinguishes four distinct kinds of case, forming a disjunc-
tive Case realization hierarchy (Marantz, 1991: 24):

e [Lexically governed case (i.e., case determined by the lexical
properties of a particular item, such as quirky-case-assigning verbs in
Icelandic, or adpositions in many languages)

e “Dependent” case (accusative case and ergative case)

e Unmarked case (e.g., nominative case assigned to any NP in a
clause; genitive case assigned to any NP inside an NP/DP)

e Default case (assigned to any NP not otherwise marked for
case).

This Case realization disjunctive hierarchy determines the order
in which the different kinds of case shall be assigned. First, lexically-
governed case (analogous to the inherent case described above) is as-
signed. Next, the rule of dependent case assignment applies; it requires
a configuration where there are at least two caseless NPs in the clausal
domain. If this requirement is met, the lower NP is marked with the
“depended” accusative case in accusative languages, or the higher NP
is marked with “depended” ergative case in ergative languages. Then, it
is the turn of the unmarked case rule that marks any still case-less NP in
a given syntactic domain with the dedicated case. Finally, if neither of
the previous rules applied to an NP, it receives the default case.
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The basic innovations in the Marantz-style system include a more
elaborate definition of case competition domains, as well as on differ-
ent modes of dependent case assignment. Thus, it has been proposed
that not only the higher or the lower NP can receive case in a “depended
mode” — it is possible that in some tripartite case systems like the one
in Nez Perce both the higher and the lower NPs are marked. Within the
clause, more domains for case competition have been distinguished,
e.g. VP and CP, which allowed to subsume dative case assigned in di-
transitive constructions under a similar analysis.

It should be noted that although morphological case assignment is
construed as independent from agreement of lexical or functional heads
(i.e. AGREE operation), the morphological case marking can in principle
feed into the agreement process. Thus, J. Bobaljik (Bobaljik, 2008) rein-
terprets E. Moravcsik’s (Moravcsik, 1974, 1978) hierarchy as the hierar-
chy of accessibility of case-marked NPs as controllers of agreement:

(4) unmarked case > dependent case > lexical/oblique case

The two approaches to case assignment are mostly considered as
incompatible. However, a recent paper by M. Baker and N. Vinokurova
(Baker, Vinokurova, 2010) claims that the two approaches represent
different modalities of case assignment that can coexist in the grammar
of one and the same language, Sakha being one example. In the next
section, we discuss Baker and Vinokurova’s analysis in more detail.

3. Case assignment in Sakha

(Baker, Vinokurova, 2010) claim that the distribution of morpho-
logical case in Sakha requires a hybrid approach to the assignment of
case. Specifically, the authors argue that the distribution of accusative
and dative case in Sakha can only be accounted for configurationally,
whereas nominative and genitive case require an account in terms of
case assignment by functional heads.

The two major parameters that distinguish between Marantz-style
and Chomsky-style modalities of case assignment are (i) whether case
assignment is sensitive to the presence of another noun phrase (NP) or
to the presence of a functional head (F) in the local domain, and (ii)
whether case assignment is followed by the obligatory agreement with
the case assigner. The parameters’ valuation for Sakha four cases is
represented in Table 1.
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Table 1
Modalities of case assignment in Sakha
Cases: Nominative Genitive Dative Accusative
NP/F F (finite T) |F NP (verbal | NP (clausal
(determiner) | domain) domain)
Agreement + + (possessive) |— —
(predicative)
Modality of case | Chomsky- | Chomsky- Marantz- | Marantz-style
assignment style style style

Baker and Vinokurova propose that nominative is assigned to the
subject by the agreeing functional head (5); interestingly, only one
agreement marker per nominative subject is available (6).

(5) Masha-qa
Masha-DAT horse-PL

o o
b.
:
d.

at-tar

ber-ilin-ni-ler || *ber-ilin-ne.
give-PASS-PST-3PL || give-PASS-

PST.3SG
‘The horses were given to Masha.” (Baker, Vinokurova, 2010:
En siitij-biit e-bik-kin.
you  win-PTPL AUX-PTPL-2SG
En siitij-biik-kiin e-bit.
you  win-PTPL-2SG AUX-PTPL
*En  siitij-biit e-bit.
you  win-PTPL AUX-PTPL
*En  siilij-biik-kiin e-bik-kin.
you  win-PTPL-2SG AUX-PTPL-2SG

‘The result is that you won’. (Baker, Vinokurova, 2010: (76))

In a similar vein, the genitive possessor is only available when the
head noun bears the possessive agreement suffix; Baker and Vinokurova
suppose that Sakha noun phrase only licenses the genitive possessor
when it is headed by an agreeing functional head D. Again, multiple
agreement with the case-marked NP is prohibited.

So, nominative and genitive case assignment in Sakha is in one-
to-one correspondence with the availability of an agreeing functional
head. This modality of case assignment contrasts radically with the
conditions on the assignment of dative and accusative cases. First of all,
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dative and accusative case assignment is never dependent on agreement
with whatever functional head; dative- or accusative-marked NPs can
only control agreement in very particular contexts where the genitive
possessor or the nominative subject has subsequently raised and
acquired dative or accusative, respectively:

(7) a. Misha-qa beqehee at-a 01-16.
Misha-DAT yesterday horse-3SG  die-PST.3SG
‘Misha’s horse died on him yesterday.” (Baker, Vinokurova,
2010: (46a))
b. Min ehigi-ni biigiin kyaj-yax-xyt dien erem-mit-im.
I you-ACC today win-FUT-2PL that hope-PST-1
SG
‘I hoped you would win today.” (Baker, Vinokurova, 2010:
(37a))

Secondly, dative and accusative case assignment is sensitive to the
presence of another NP in the specific local domain. Dative is assigned
to the higher NP in the verbal domain (VP) if there is another caseless
NP within the same domain. So the configurational dative found in
ditransitives (8a) and causatives of transitives (8b) is the “dependent”
case in the verbal domain.

(8) a. Min [Masha-qa kinige  bier]-di-m.
I [\, Masha-DAT  book give]-PST-1SG
‘I gave Masha books/a book.” (Baker, Vinokurova, 2010:

(11a))
b. Misha [Masha-qa miin sie-t]-te.
Misha [, Masha-DAT soup eat-CAUS]-PST.3SG
‘Misha made Masha eat soup.” (Baker, Vinokurova, 2010:
(21b))

Accusative case, according to Baker and Vinokurova, is a
“dependent” case, too; it is assigned in the clausal domain to the lower
of the two caseless NPs. This analysis captures perfectly the important
property of the Sakha clause syntax: accusative direct objects appear
outside the VP (that is, strictly to the left of VP-level adverbials and
indirect objects), whereas unmarked, or nominative, direct objects
appear within the VP, in their base position. When the definite direct
object raises out of VP to avoid existential closure, it lands in the clausal
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domain of case competition and is assigned accusative in the presence
of a still-caseless subject NP:

(9) Min kinige-ni [Masha-qa kinige bier]-di-m.
| book-ACC [, Masha-DAT book  give]-PST-1SG
‘I gave the book to Masha’. (Baker, Vinokurova, 2010: (11b))

The crucial argument in favor of the Marantz-style accusative case
assignment in Sakha comes from the dependent clauses with accusative
subject like the one in (7b). It appears that the availability of accusa-
tive does not depend on the presence of an accusative-assigning head
in the main clause, cf. (10a) with an intransitive verb and (10b) with a
passive verb; what really matters is the presence of another NP in the
main clause (10c).

(10) a. Keskil Aisen-y [kel-bet dien]
Keskil Aisen-ACC  come-NEG.AOR.3SG  that
xomoj-do.

become.sad-PST.3SG

‘Keskil became sad that Aisen is not coming.’ (Baker,
Vinokurova, 2010: (39a))

b. Sargy kim-i dagany [tonn-Uim-iid dien]

Sargy who-ACC PRT return-NEG-FUT.3SG that

erenner-ilin-ne.

promise-PASS-PST.3SG

‘Sargy was promised that nobody would return.” (Baker,
Vinokurova, 2010: (40))

c. Biigin  munnjax-xa Masha-(*ny) [ehiil
today meeting-DAT  Masha-(*ACC)  [next.year
Moskva-qa bar-ya dien] cuolkajdan-na.
Moscow-DAT go-FUT.3SG that] become.certain-
PST.3SG

‘It became clear today at the meeting that Masha’ll go to
Moscow next year.” (Baker, Vinokurova, 2010: (42a))

Thus, Baker and Vinokurova’s analysis of structural case assign-
ment in Sakha makes use of both Chomsky-style and Marantz-style
modalities. Recently, some alternatives to this hybrid account of Sakha
data have been proposed. T. Levin and O. Preminger (Levin, Prem-
inger, 2015) argue for a purely configurational account of Sakha case
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assignment. They propose that genitive and nominative are unmarked
cases of the nominal and clausal domain, respectively. Elaborating on
the agreement model of (Bobaljik, 2008) and (Preminger, 2011), they
suggest that agreement in both T and D in Sakha is case-discriminat-
ing in the sense that only noun phrases with unmarked case are visible
as goals. Agreement obeys locality, to the effect that some structural
configurations can lack an appropriate goal, as in (11). In such cases,
agreement fails, but this failure does not yield ungrammaticality, as in
Chomsky-style model; instead, a default form of the agreeing head is
used, which happens to be zero for D (11a) and coincides with 3SG for
T (11b) in Sakha.

(11) a. terilte-ni salaj-aaccy
company-ACC manage-AG.NOML
‘the manager of the company’ (Levin, Preminger, 2015: (7a))
b. Caakky-ny sorujan Otlije-nen
cup-ACC intentionally hammer-INST
aldjat-ylyn-na.
break-PASS-PST.3SG
‘The cup was broken intentionally with a hammer.” (Levin,
Preminger, 2015: (13))

In (Kornfilt, 2013), (Kornfilt, Preminger, 2014) a further refinement
of the configurational analysis is put forward: “nominative” and “geni-
tive” are simply descriptive labels for caseless NPs that undergo spell-
out in the clausal and nominal domain, respectively. In this system,
agreement targets caseless NPs exclusively, and only caseless NPs can
undergo raising and compete for a “dependent” case.

Interestingly, the obvious question is hardly even noticed in the
literature: what motivates the differential case marking available for
a noun phrase in a number of structural configurations (direct object,
possessor, embedded subject), and how this variation is implemented
within each proposed system. It seems that the configurational case as-
signment model has only one explanatory mechanism: if a noun phrase
exhibit differential (structural) case marking, it can belong to different
domains of case assignment. Thus, differential direct object marking
in (8a) and (9) results from different structural positions of the direct
object. Raising of the object NP out of the base position is triggered by
interpretational factors, specifically, by the need of the definite noun
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phrase to take a wide scope with respect to the VP, which is generally
considered as the domain of existential closure.

In the richest system of (Baker, Vinokurova, 2010), there is one
more option of analysis of the unmarked noun phrase: it can be (pseudo)
incorporated into the verbal (or nominal) stem, and in this way escape
the need for case assignment. If, as Kornfilt and Preminger propose,
“nominative” is the caseless form of a noun, we are left with only one
explanatory idea: case variation means structural position variation.

Chomsky-style case assignment is more flexible in that it allows
both NP-external and NP-internal factors triggering case variation to
be easily implemented within the model. Factors like telicity, perfectiv-
ity or polarity are naturally conceived as (features of) functional heads
that assign case to NPs directly or influence the case-assigning abili-
ties of other heads. The impact of factors internal to the noun phrase,
like its structural type (noun/pronoun) or its formal and semantic fea-
tures (animacy), can be analyzed as a split morphological realization
of the same syntactic case. Besides, as case assignment obeys at least
phase-level locality, the positional alternative is also an option for the
Chomsky-style model. Moreover, if we adopt the hypothesis that some
structural types of noun phrases, i.e. (pseudo)incorporated nouns and
NPs (Massam, 2001, Baker, 2009) or structurally deficient Small Nom-
inals (SNs) — lexical NPs or QPs (Pereltsvaig, 2006, Danon, 2006) do
not need (and do not receive) case in order to be licensed, an additional
type of case marking variation — between case-marked and caseless
noun phrase — emerges (see (Lyutikova, 2014), (Pereltsvaig, Lyutiko-
va 2014) and (Lyutikova, Pereltsvaig, 2015) for an application of this
analysis to DOM and differential possessor marking in the Mishar dia-
lect of Tatar).

With this in mind, we are turning now to Tatar data. In the next sec-
tion, we will determine case variation contexts and identify the factors
licensing the variation.

4. Differential case marking in Tatar

In Tatar, at least the following contexts of morphologically observ-
able case variation can be identified:

e Postpositional phrase complement
e Direct object
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Possessor within the noun phrase

Subject of nominalizations

Subject of relative clauses

Subject of an embedded finite clause with oun.

The easiest case alternation to observe is with (denominal) postpo-
sitions that combine with genitive-marked personal pronouns (12a) and
morphologically-unmarked nouns (12b) (in this section we will dub
the morphologically unmarked form “nominative”, although we do not
commit ourselves to any a priori analysis and use this term as a purely
descriptive label).

(12) a. ben-en TOp: Kaiga ThiHa Oyn-ca-M
know-CONV AUX where EMPH be-COND-1SG

na, KaH-bIM rel  CHHEH SIH-BIH-1.

EMPH soul-1SG always you.GEN near-2SG-LOC

‘Remember: wherever | am, my soul is always near you’. (http://
corpus?.tatfolk.ru/)

b. Anap UPTArd FeaHyp-HBIH  JHH-Ce
they tomorrow Gulnur-GEN mother-3
SIH-bI-HA KalT-ayak-ap.

near-3-DAT  return-FUT-PL
‘Tomorrow they will return to Gulnur’s mother’. (http://cor-

pus2.tatfolk.ru/)

As (12a-b) demonstrate, both genitive and nominative case assign-
ment by a preposition is accompanied by agreement. No positional or
interpretational effects of differential case marking can be observed.

Differential direct object marking in Tatar has received much atten-
tion in the previous literature. A comprehensive grammatical descrip-
tion of Tatar (Zakiev, 1995: 119) considers Tatar DOM to be motivated
by definiteness of the object NP: definite noun phrases receive accusa-
tive, whereas indefinite noun phrases are nominative. However, this
interpretational effect is only observable with a subset of noun phrases,
namely, those that allow for both accusative and nominative forms. In
fact, there are several types of noun phrases that obligatorily receive
accusative, regardless of their definiteness or even referentiality. Thus,
pronominal objects (except for rapca ‘what’) and ezafe-3 direct objects
necessarily bear the accusative case marker, even if they are indefinite
and non-referential.
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(13)a. Amap Mycaxomun Oemon  Tykaii-gan apel
they Musa Jalil with Tukay-ABL  except

Oep-keM-He )i 6] oen-mu.

one-who-ACC EMPH  know-NEG.PRS

‘They don’t know anyone except for Musa Jalil and Tukay’.

(http://web-corpora.net/TatarCorpus/search/)

b. Anap MOHJa KeM-He-lep 33JTU-JIAP
they here who-ACC-INDEF  search.PRS-PL
Oyn-ca KHPIK.
be-COND MODAL

‘Apparently, they are looking for someone here’.
(http://web-corpora.net/TatarCorpus/search/)
c. Mapar Auncy-upiH ©Oep  doTtorpadusi-ce-H 9
Marat  Alsu-GEN  one picture-3-ACC EMPH
KYp-Mo-7I€.
see-NEG-PST
‘Marat didn’t see any picture of Alsu’.

(Lyutikova, 2014) and (Lyutikova, Pereltsvaig, 2015) suggest that
the relevant factor here is the syntactic category of the noun phrase.
Full-fledged noun phrases (i.e. DPs) receive the accusative case, where-
as structurally deficient Small Nominals (i.e. NPs) remain unmarked.
As pronouns and ezafe-3 constructions are necessarily DPs, they are
obligatorily accusative. The definiteness effect of the accusative mark-
ing in other types of noun phrases results from the mobility of DPs,
which can raise at LF and acquire wide scope.

It is interesting that unlike in Sakha, in Tatar accusative direct ob-
jects do not have to move out of their VP: accusative direct objects are
perfectly grammatical in (14a-b), in their base position. Nominative
direct objects must be strictly adjacent to the verb in both languages.

(14) a. baiipac KaT-KaT XaT-HbI YKBI-JBI,
Bayras again-again letter-ACC read-PST
HU-JIEP aHJa-pra TBIPBILI-THI.

what-INDEF  understand-INF  try-PST
‘Bayras read the letter again and again, trying to understand
anything’. (http://web-corpora.net/TatarCorpus/search/)
b. AGwI-eMm-a MAIIMHA-HbI OYJIOK UT-9Pro TEIHU-M.
brother-1SG-DAT car-ACC present-INF  want-1SG
‘I want to give the car as a present to my brother’.
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The distribution of genitive and nominative possessors (ezafe-3 and
ezafe-2 constructions in (Zakiev, 1995)) resembles the distribution of
accusative and nominative direct objects in many respects. Thus, pro-
nouns and ezafe-3 noun phrases can be embedded only as genitive pos-
sessors (15a-b); genitive and nominative possessors clearly contrast in
referentiality (15¢-d).

(15) a. ™MuHeM || *mMuH HOPT-BIM
L.GEN || I house-1SG
‘my house’

b. ['ennyp-HbIH oHU-ce-HeH || *['enHyp-HbIH OHU-CE  HOPT-BI
Gulnur-GEN mom-3-GEN || Gulnur-GEN mom-3  house-3
‘Gulnur’s mother’s house’
c. OaJya-iap-HbIH KUTa0-bI
child-PL-GEN book-3
‘the children’s book’
d. OGama-nmap KHUTa0-bI
child-PL book-3
‘children’s book’

At the same time, the distribution of genitive and nominative pos-
sessors is more intricate. First of all, they occupy clearly different linear
positions within the noun phrase: the genitive possessor is the leftmost
constituent of the noun phrase, whereas the nominative possessor is the
rightmost phrasal modifier of the head noun. The two ezafe construc-
tions can co-occur within the same noun phrase, as in (16). Therefore,
the two possessors not only end up occupying different surface posi-
tions, but are also necessarily base-generated in different structural po-
sitions.

(16) a. omgum-nmop-HEeH Oana-nap KYHEn-¢e
writer-PL-GEN  child-PL mind-3
‘the writers’ childish mind’ (http://web-corpora.net/TatarCor-
pus/search/)
b. 0e3-HeH  KocMmoc Kopab-1ap-b10bI3
we-PL space ship-PL-1PL
‘our spaceships’ (http://web-corpora.net/TatarCorpus/search/)

The next thing to observe is that noun phrases embedded under
ezafe-3 and ezafe-2 constructions differ in their argumenthood: ezafe-3
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hosts arguments (possessors, agents, owners, themes) and ezafe-2 hosts
adjuncts. Interestingly, the nominative noun phrase in ezafe-2 construc-
tion can be even a proper name, if used in the attributive function, cf.
(17a-b) and (17¢):

(17) a. Tarapcran peciy0iiKa-chol

Tatarstan republic-3

‘the Republic of Tatarstan’

b. Mapar ypaM-bl
Marat street-3

‘Marat street’ (i.c. the street named after Marat)

¢. Mapar-HbIH ypaM-bl
Marat-GEN street-3

‘Marat’s street’ (i.e. the street where Marat lives)

Genitive possessors always trigger agreement on the head noun;
however, the status of the possessive affix in ezafe-2 construction is
controversial. On the one hand, it is identical with the 3™ person pos-
sessive marker of ezafe-3 construction. On the other hand, as 1* and 2™
person noun phrases are necessarily personal pronouns, they are disal-
lowed in ezafe-2 construction, so it remains unclear whether the posses-
sive affix in ezafe-2 reflects agreement with the 3™ person nominative
possessor or is a default form. Note also that ezafe-2 construction can
lose the possessive affix when embedded under ezafe-3 (as in example
(16b)) or under the attributivizer —rez (as in mamap menne 6aranap
‘Tatar-speaking children’).

Tatar nominalized clauses exhibit case marking variation, too: the
embedded subject can receive genitive or nominative, as in (18).

(18) a. Twmma-p uae-mMm KOII-JIap-HBbIH || KOLI-JIap

listen-FUT AUX-1SG bird-PL-GEN || bird-PL

JKBIPJIa-B-bI-H.

sing-NML-3-ACC

‘I would listen to the birds’ singing’. (Yandex search)

b. Anama-ObI3-HbIH || ajama-0613  YMBIP-BIT-YMBIP-bIII
gelding-1PL-GEN || gelding-1PL gulp-CONV-gulp-CONV

Oamak  amra-raH-bl-H sApaT-bll, COCH-en

mash eat-PFCT-3-ACC  love-CONV  rejoice-CONV

Kapa-1 TOpa-M.
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look-CONV AUX-1SG
‘With love and joy I’'m looking at our gelding gulping mash’.
(http://web-corpora.net/TatarCorpus/search/)

Although the construction may look identical to ezafe-3 vs. ezafe-2,
it differs in many significant respects. First, noun phrases of any struc-
tural type (including personal pronouns and ezafe-3 DPs) exhibit the
case alternation in this context. Secondly, genitive and nominative sub-
jects of nominalized clauses, unlike possessors, do not seem to appear
in distinct structural positions. Thirdly, both genitive and nominative
subjects are clearly argumental.

Interestingly, nominative subjects of nominalizations, like nomina-
tive possessors in ezafe-2 constructions, allow the possessive marker
on the head to drop in certain contexts (19).

(19) Anap kuT-y-19, aBbUI KUHEN CyJna-I KyH-JIbL.
they leave-NML-DAT village easy  breathe-CONV AUX-
PST

‘When they had left, the village people felt relieved’.
(http://web-corpora.net/TatarCorpus/search/)

Another type of embedded clauses where subjects can be nomi-
native or genitive is participial relative clauses. Nominative subjects
never trigger agreement on either the participle or head noun (20a),
whereas genitive subjects require possessive agreement marker on the
head noun (20b).

(20) a. Mapar Kazan-nan aJI-blIl KalT-KaH
Marat Kazan-ABL  take-CONV  return-PFCT
KATarn OWK KBI3BIK.

book very interesting
‘The book that Marat brought from Kazan is very interesting’.

b. Mapar-abin  Kazan-man  an-ein KalT-KaH
Marat-GEN Kazan-ABL take-CONV return-PFCT
KUTA0-bI  OMK KBI3EIK.

book-3 very interesting
‘The book that Marat brought from Kazan is very interesting’.

It seems that the genitive case marking is only available if the sub-
ject occupies the leftmost position in the relative clause; thus, inter-
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changing the NPs Mapamuwiy ‘Marat’s’ and Kazannan ‘from Kazan’
in (20b) results in ungrammaticality.

Finally, subjects of embedded finite clauses headed by oun show
case marking variation between nominative and accusative. Both
forms control agreement on the embedded predicate (21a). The ac-
cusative subject seems to be structurally higher than the nominative
one — as in the previous case, the subject NP has to be the leftmost
constituent of the embedded clause in order to receive the accusative
case marking. But, unlike in Sakha, only transitive matrix verbs in
Tatar license accusative case marking of the embedded subject, cf.
(21a-b), (22a-b).

(21)a. CuH || cune KWJI-ep-CeH IUI  KeTo-M.
you || you.ACC come-FUT-2SG that  wait.PRS-1SG
‘I’m waiting for you to come”’.
b. CuH| *cune  KWiI-ep-ceH T KOT-€7-9.
you || you.ACC come-FUT-2SG that wait-PASS-PRS
‘It is expected that you would come’.
(22)a. Ancy Mapar || 'Mapar-Hbl ~ KyHaK-Ka  KWJI-€p
Alsu  Marat || Marat-ACC  guest-DAT come-FUT
Il Oii-He KBICIITHIP-/IBI.
that  home-ACC clean-PST
‘Alsu cleaned the house because Marat should come to visit’.
b. Ancy Mapar || *Mapar-Hbl KyHak-Ka KHJI-€p
Alsu  Marat || Marat-ACC  guest-DAT  come-FUT
JIHII OM30H-IIE.
that  make up-PST
‘Alsu did makeup because Marat should come to visit’.

Let us take stock of what we have learned so far. In all the con-
texts of morphologically observable case variation, one of the varying
case forms is always nominative. Genitive noun phrases always trigger
possessive agreement, nominative subjects always trigger predicative
agreement in finite clauses and possessive agreement in some nomi-
nalized clauses, nominative possessors condition the presence of the
possessive marker on the head noun (its status of an agreement marker
being unclear); accusative subjects control predicative agreement in the
finite embedded clause; nominative and accusative direct objects show
no connection with whatever agreement.
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The clear positional distinction is found in half of the contexts —
namely, with genitive/nominative possessors, genitive/nominative sub-
jects of relative clauses and accusative/nominative subjects of embed-
ded finite clauses with oun. Accusative/nominative direct objects are
not positionally distributed in the strict sense of the term, but they differ
as to the positions available: the nominative direct object has to be ad-
jacent to its verb whereas the accusative direct object may move or stay
in its base position.

As for functional heads assigning structural cases, we can clearly
identify finite T as a nominative case assigner, possessive D as a geni-
tive case assigner, transitive v as an accusative case assigner and P as a
genitive/nominative case assigner. It remains unclear whether nomina-
tive subjects of non-finite clauses, nominative direct objects and nomi-
native possessors are case-depending on some functional head.

Finally, the relevant factors underlying case marking variation dif-
fer to a large extent — from purely formal pronoun/noun distinction to
intricate argumental/attributive semantic type variability, definiteness,
or referentiality. Sometimes, however, it seems almost impossible to
reveal any semantic impact of differential case marking.

The relevant data are summarized in Table 2.

Table 2
Differential case marking in Tatar
- Positional | <35 Licensing
Context type | Variation | Agreement o assigning
variation F factors
PP complement | GEN/NOM +/+ - P/P  |pronoun/noun
Direct object ACC/NOM —/— + v/?  |DP/SN
definite/
indefinite
Possessor GEN/NOM +/? + D/? |DP/SN
referential/non-
referential
argument/
adjunct
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Subject of GEN/NOM +/+ - D/? ?
nominalization

Subject of GEN/NOM +/— + D/? ?
relative clause

Subject of dun- | acc/Nom +/+ + v/IT ?
clause

5. Discussion

In the previous section we have identified syntactic constructions
where differential case marking is available in Tatar. We have observed
that Tatar differs from Sakha in several significant respects. First, it
allows for both genitive and nominative possessors within the noun
phrase; secondly, its accusative and nominative direct objects are not
fully distributed positionally; thirdly, embedded subjects can bear nom-
inative morphology in non-finite clauses, and the agreement with such
subjects is not obligatory; fourthly, the accusative embedded subject is
causally dependent on the transitivity of the matrix clause.

Neither Levin and Preminger’s analysis, nor Baker and Vinokurova’s
analysis of case assignment in Sakha can be extended to Tatar data. The
obvious problem is the accusative case assignment, which is determined
by the presence of the transitive functional head, and not by the presence
of another NP in the clausal domain. Besides, the accusative direct object
does not have to leave its VP, and therefore both accusative and nomina-
tive objects belong to the same domain of case assignment.

Another problem is the availability of both genitive and nomina-
tive possessors. Since the two different cases are assigned in the same
domain, the “NP’s unmarked case” analysis of the genitive cannot be
maintained. Note that neither genitive nor nominative in the nominal
domain can be characterized as “dependent” case, because neither
ezafe-2 is causally dependent on ezafe-3, nor vice versa. The Chomsky-
style analysis of the genitive proposed by Baker and Vinokurova would
fit the data nicely, but the nominative possessor then requires its own
licenser and case assigner.

The most controversial is certainly the nominative case distribution.
It cannot be “the clause’s unmarked case”, because it can be found in
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different domains — verbal, nominal, prepositional. It cannot be a de-
fault case, because it is unavailable for pronouns in prepositional phras-
es and for DPs in the direct object position or the possessor position.
It cannot be always assigned by an agreeing functional head, because
it sometimes must trigger agreement (as a finite subject), sometimes
can trigger agreement (as a subject of a nominalization) and sometimes
cannot trigger agreement (as a relative clause subject).

We therefore think that Tatar data requires a hybrid approach to
the case assignment, but not in the sense of mixing Chomsky-style
and Marantz-style modalities in one model. Instead, we propose a
purely syntactic account that distinguishes between different “nomi-
natives”.

Following (Lyutikova, 2014), (Pereltsvaig, Lyutikova, 2014), (Lyu-
tikova, Pereltsvaig, 2015), we claim that in Tatar, noun phrases differ as
to their structural complexity, so that fully projected DPs like pronouns
or ezafe-3 nominals coexist with structurally deficient Small Nominals
(SNs). We believe that only DPs are subjects to the Case filter and have
to receive abstract case in order to be licensed, and SNs can go caseless.
So we suppose that nominative direct objects and nominative possess-
ors are in fact caseless SNs.

Nominative subjects, on the other hand, are clearly case-marked, since
the full-fledged DPs are readily available in this position. We believe that
finite and non-finite clauses in Tatar differ as to the morphological spell-
out of T rather than its featural specification. So we hypothesize that T
always assigns nominative to the subject under AGREE, but the results of
the predicative agreement are only visible in finite clauses.

Finally, the nominative form of the prepositional phrase comple-
ment is clearly neither a caseless form (as it is available for ezafe-3
nominals) nor a subject case. Since the distribution of genitive and
nominative forms is purely morphological, we propose that they are
morphological exponents of an abstract “postpositional” case, which
could then be characterized as “morphologically non-independent” in
terms of (Zaliznyak, 1973: 74).

Other case forms correspond directly to case assigning functional
heads. So the adnominal genitive is assigned by the agreeing functional
head D, and the accusative is the case of the transitive v. The resulting
specification of Tatar case forms is given in Table 3.
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Table 3

Tatar structural cases in Chomsky-style case assignment model

Case-assigning
Case form/Context Abstract functional Agreement
case
head

NoM/finite clause subject NOM T finite + (predicative)
NON{/non-ﬁmte clause NOM T non-finite |~ (rpgrphologwally
subject invisible)

— (ezafe-2
Nom/noun phrase possessor - - .

possessive marker)
Nom/direct object - - -
NoM/PP complement POSTP P + (possessive)
GEN/PP complement POSTP P + (possessive)
GEN/elsewhere GEN D + (possessive)
ACC ACC v transitive |, (morphologically

invisible)

The proposed hybrid account combines Chomsky-style case assign-
ment model with two additional ideas, namely, that some nominals can
be caseless and that the spell-out of the abstract case can be morphologi-
cally conditioned. It seems that this account is superior to both the purely
configurational model of Levin and Preminger and the hybrid model of
Baker and Vinokurova, as it allows us to deal with Tatar case marking
variation phenomena in a uniform and comprehensive manner.

Acknowledgements

The authors gratefully acknowledge the financial support of Russian
Scientific Foundation to Ekaterina Lyutikova (project # 14-18-03270
‘Word order typology, communicative-syntactic interface and informa-
tion structure in world’s languages’) and the financial support of Rus-
sian Scientific Foundation for Humanities to Dilya Ibatullina (project #
14-04-00580 ‘Interaction of grammatical mechanisms in world’s lan-
guages’). Our warmest thanks to Asya Pereltsvaig for her invaluable



Ekaterina Lyutikova, Dilya Ibatullina 443

help and inspiring discussion, and to the conference organizers, espe-
cially Dzhavdet Suleymanov and Olga Nevzorova, who encouraged us
to present our results.

REFERENCES

Aissen, J. (2003). Differential Object Marking: Iconicity vs. Economy.
Natural Language and Linguistic Theory 21:435-483.

Baker, M. & Vinokurova, N. (2010). Two modalities of Case assignment:
Case in Sakha. Natural Language and Linguistic Theory 28:593—-642.

Baker, M. (2009). Is head movement still needed for noun incorporation?
The case of Mapudungun. Lingua 119(2):148-165.

Bittner, M. & Hale, K. (1996). The structural determination of Case and
agreement. Linguistic Inquiry 27:1-68.

Bobaljik, J. (2008). Where’s phi? Agreement as a post-syntactic operation.
In D. Harbour et al. (eds.). Phi Theory. (pp. 295-328). Oxford: OUP.

Bossong, G. (1985). Differentielle Objektmarkierung in den Neuiranischen
Sprachen. Tiibingen: Gunter Narr Verlag.

Chomsky, N. (1981). Lectures on government and binding. Dordrecht: Foris.

Chomsky, N. (1986). Knowledge of language. New York: Praeger.

Chomsky, N. (2000). Minimalist inquiries: the framework. In R. Martin, D.
Michaels and J. Uriagereka (eds.). Step by Step. Essays on Minimalist Syntax in
Honor of Howard Lasnik. (pp. 89—155). Cambridge, Mass.: MIT Press.

Chomsky, N. (2001). Derivation by phase. In M. Kenstowicz (ed.). Ken
Hale: A life in language. (pp. 1-52). Cambridge, Mass.: MIT Press.

Danon, G. (2006). Caseless nominals and the projection of DP. Natural
Language and Linguistic Theory 24:977-1008.

Kornfilt, J. (1997). Turkish grammar. London: Routledge.

Kornfilt, J. (2013). Nominative as no case at all: An argument from raising-
to-accusative in Sakha. Paper presented at WAFL9 workshop, August 23-25,
2013, Cornell University, Ithaca, NY.

Kornfilt, J., & Preminger, O. (2014). Nominative as no case at all: an
argument from raising-to-accusative in Sakha. Ms., Syracuse University. [URL:
http://omer.lingsite.org/files/Kornfilt-and-Preminger---NOM-as-no-case-at-all--
-Sakha.pdf]

Kurilovich, E. (1962). The problem of case classification [Problema
klassifikatsii padezhey]. In Kurilovich E. Essays in Linguistics [Ocherki po
lingvistike] (pp. 175-203). Moscow: Nauka.

Levin, T. & Preminger, O. (2015). Case in Sakha: Are two modalities really
necessary? Natural Language and Linguistic Theory 33(1):231-250.




444 SEMANTICS AND GRAMMAR IN TURKIC LANGUAGES

Lyutikova, E. A. & Pereltsvaig, A. M. (2015). Noun phrase structure in articleless
languages: universality and variation [Struktura imennoy gruppy v bezartiklevyx
yazykax: universal’nost’ i variativnost’]. Voprosy yazykoznaniya 3:52—69.

Lyutikova, E. A. (2014). Case and noun phrase structure: differential
object marking in Mishar dialect of Tatar [Padezh i struktura imennoy gruppy:
variativnoye markirovaniye ob’ekta v misharskom dialekte tatarskogo yazyka].
Vestnik MGGU im. M. A. Sholokhova, Ser. Filologicheskiye nauki 4:50-70.

Marantz, A. (1991). Case and licensing. In G. Westphal, B. Ao and H. Chae
(eds.). Proceedings of the 8th Eastern States Conference on Linguistics (ESCOL
8). (pp. 234-253). Ithaca, NY: CLS Publications.

Massam, D. (2001). Pseudo noun incorporation in Niuean. Natural Language
and Linguistic Theory 19:153-197.

McFadden, T. (2004). The position of morphological case in the derivation.
Doctoral dissertation, Philadelphia, PA: University of Pennsylvania.

Moravcsik, E. (1974). Object-verb agreement. In Working papers on
language universals 15:25-140.

Moravcsik, E. (1978). Agreement. In J. Greenberg (ed.). Universals of human
language IV: syntax. (pp. 331-374). Stanford, CA: Stanford University Press.

Pereltsvaig, A. & Lyutikova, E. (2014). Possessives within and beyond NP:
Two ezafe-constructions in Tatar. In A. Bondaruk, G. Dalmi and A. Grosu (eds.).
Advances in the syntax of DPs: Structure, agreement, and case. (pp. 193-219).
Amsterdam: Benjamins.

Pereltsvaig, A. (2006). Small nominals. Natural Language and Linguistic
Theory 24:433-500.

Preminger, O. (2011). Agreement as a fallible operation. Doctoral
dissertation, Cambridge, MA: MIT.

Zakiev, M. Z. (1995). Tatar Grammar, Vol. 3: Syntax [Tatarskaya
grammatika, Tom III: Sintaksis]. Kazan: Akademiya Nauk Tatarstana.

Zaliznyak, A. A. (1973). On the term Case in linguistic descriptions [O
ponimanii termina padezh v lingvisticheskix opisaniyax]. In Problems of
grammatical modelling [Problemy grammaticheskogo modelirovaniya] (pp.
53-88). Moscow: Nauka.



SECTION 6 SPEECH TECHNOLOGIES

ABOUT METHODS ESTIMATING THE PARAMETERS
OF SIGNALS'

Dmitry Alyunov

«Chuvash State University n.a. .LN. Ulianovy», Cheboksary, Russia
(428015, Cheboksary, Moscow Prospect,15)
e-mail: aldmitry89@gmail.com

There are ways of estimating the power spectral density of the signals,
their use for the evaluation of speech parameters. The drawbacks of
classical methods of spectral estimation — their dependence on the length of
the analyzed signal, the effects of the spreading of the spectrum, a property
exchange frequency resolution on the smoothness of assessment, the use
of windows for smoothing the spectrum, especially the windows, the
dependence of the quality of estimation of the percentage of overlapping
windows. The advantages and disadvantages of parametric methods (Berg,
covariance method, the modified covariance method), their features —
trickle-down effect, masking weak signal stronger, their advantages —
the ability to allocate the necessary components of the signal at shorter
intervals, compared to the classical methods. The approach segment
definitions of words in continuous speech, which allows a high degree of
accuracy to identify words with a high level of noise and background.

Pacnio3znaBanue peun ¢ KaXIbIM FOJI0M HaXOAHUT Bce OOJbllee Mpu-
MEHEeHUE B Haulel kKu3Hu(uu@poBas neperadya U XpaHEHHE JaHHBIX,
CHHTE3 PeuM, UICHTHU(UKALUSA TUKTOpa, YCTpaHEeHHE Ae(PEKTOB peud,
yJIy4dllIeHHE TapaMeTpOB PEUeBOr0 CUTHANA), pa3padaThIBalOTCsI HOBbIE
anroputMbl. PazpaboTaHsl MOIETH, ONKMCHIBAIONINE peub ee HHpOopMa-
LIMOHHBIM COJEPKAHUEM, MOZAEIHU NPEACTABIAIOIINE PEUb CUTHAIOM U

! UccnenoBanue BBITIOIHEHO TPH (pUHAHCOBOH momaepxkke PODU B pamkax
Hay4Horo npoekta Ne 14-07-00143
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1.11. O0paboTKa CUTHAJIa TIPeICTaBisIeT co0ol hopMUpOBaHUE OIHCA-
HUS Ha OCHOBE HEKOTOPOW MOJENH C MOCIEAYIONINM MTPpeodpa3oBaHu-
€M IOJIY4YEHHOTO MPEACTABICHNS. 3aKIIOUUTEIbHBIM IIarOM SIBIISETCS
BBIJIeJIEHHE HEOOXOMMbIX ITapaMeTpOB CUI'HaJla, UX aHajIu3 U pabora
C HUMH.

Hcropudeckn pacnpoCTpaHEHHBIMH KJIACCHYECKHMMU METOJaMU
CIEKTPAJILHOTO OILICHUBAHHUS SBIIAIOTCS IEPUOJOTPAMMHBII U KOppeo-
TPaMMHBII METO/IbI OLICHUBAHUS CIIEKTPAIBHOM MIOTHOCTH MOLTHOCTH
(CIIM) curnana.

CrnekrpanbHast mioTHOCTh MoIHOCTH (CIIM) craumnoHapHOTO Ciy-
YailHOTO TMpoliecca eCcTh IUCKPETHO-BpeMEeHHOe npeodpasoBanue Dy-
pre (IBII®D) aBToKOppeIsIIMOHHON MOCIEA0BATENBHOCTH (T, )-

—j2mfmT
P..(f) =T Xi__. r,[m]e?s™™ €))
ECJII’I ,[[OHyCTI/ITB, qToO HpOHCCC ABISICTCA BPTOIII/I‘-ICCKI/IM, TO:

Por(F) = limy_oo 2 [T T2, xfnle ) (2

Ecnu ompenensite CneKTpajbHYI0 IUIOTHOCTh MOIIHOCTH MCXOIS
W3 aBTOKOPPEIAIMOHHOMN MOCIEN0BATENBHOCTH, TOTYUYUTCS KOPPENIO-
TPAaMMHBIM METOJ], TOCKOJIBKY CIIyYalHBIA MPOLECC HEMOCPEACTBEHHO
He ucnonbiyercs aist orieHku CIIM. B Tom ciyuae, eciiv HCIIONb30BaTh
caMy YHMCJIOBYIO IOcienoBareinbHocTh Wi oneHku CIIM, nomydurcs
NIEPUONOTPAaMMHBIN METON.

Ouenka CIIM, mony4yaemasi Ha OCHOBE KOPPEIOTPAMMHOIO METO/Ia
MpUHUMAET GOpMY:

P (D) =T XL _ | wlm]t,[m]e 2mmT 3)

CpenHee 3HaYeHHUE STOW OLEHKU OYJET CBEPTKOW MCTUHHOIO CIEK-
Tpa u criekrpa okHa W(f) :

(P(D) =T Loy wimlrg [m]e ™™ = B ()« W() (4)

[TpaBuIbHBIA BEIOOP OKHA TIO3BOJIUT YMEHBIIUTH PACTEKAHHE CTICK-
Tpa M €T0 CMEIICHNUE.

[Tpu HanuUMKU KOHEYHOTO MHOXKECTBA JaHHBIX X(n), 0 =n =N -—1WH
€IMHCTBEHHOW pealln3alni, 3T0 COOTHOIIeHHe npeodpasyercs B CIIM
BBIOOPKH MITH TIEPHOIOTPAMMY:

- - 2
Pelf) = 2 |T EN=3[n] e2nfnr |*<Z [Tz x[n]e 27|, (5)

¢ M+1]T
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Ha pucynke (1) npeacraenens! ouenku CIIM neprnogorpaMMHBIM
MeToZioM Yan4a 0e3 yCpeaHeHHUs U C ycpelnHeHueM 1o 18 cermeHTam
COOTBETCTBEHHO. YCPETHEHHAsI OI[eHKa NMEET Tropa3/io MEHBIIYIO JTUC-
MIEPCHI0, OJTHAKO MPUIILIOCH TOKEPTBOBAThH Pa3pelIeHUEM CIEeKTpalb-
HbIX KoMIIOHeHT. Ha rpaduke cieBa nzobpaxena ornenka CIIM cymmbr
JIByX KOMITJIEKCHBIX 3KCIIOHEHT C OTHOCUTENbHBIMU YacToTaMu 0.35 u
0.36 nmepuomorpammoit Yanua, 1 cerment — qnuna okaa 1000 orcue-
ToB, SNR=6. CripaBa — nepuonorpamma Yam4a, 18 cerMeHToB — IIuHa
okHa 100 orcueroB, caBur cermenTa 50 orcueroB, SNR=6.

CNM, a6
T
&

ChM, a6
=

51| OSSN SO

70 = : , ) 2614

L I I I
0.1 02 03 0.4 05

OTHOCUTENBHAA NACTOTA
OTHOCUTENEHEA YACTOTA

Puc.1. Bimsiaue ycpenHeHus Ha Ka4eCTBO IEPHOIOIPAMMHOTO METO1a
ouennBanus CIIM

B nanHOM mprMepe HCIONB30BaJIOCh MPSAMOYTroNbHOE OKHO. IIn-
pYIHA €TO IJIaBHOTO JIETIECTKA YXKE 4eM, HalpuUMEpP, Y OKHAa XIMMHH-
ra, IMOATOMY U pa3pelieHre CIEKTPaIbHBIX KOMIIOHEHT Y peKTHBHEE.
[MpumeHenne okHa yMeHbIIaeT Y3PQPEKTh MPOCAYMBAHUSI U MACKUPOB-
KM BCJEICTBHUE TOTO, YTO YIIMPEHHUE MIABHOIO JIEMECTKA CIEKTpa OKHA
MIPOMCXOJUT 32 CUET YMEHBIICHUSI ypOBHEH OOKOBBHIX JernecTKoB. Ka-
YECTBO PA3pEIICHUs 3aBUCUT OT KOJIMYECTBA B3ATBHIX OTCYETOB. AHa-
JIOTHMYHAsl CUTyalusi U B KoppenorpaMMHbIX oneHkax CIIM Onu3kux
rapMoHUK. Ho nMeroTcst HeKoTopble 0COOEHHOCTH.

MHorue ciyyaiiHble IPOLECChl JUCKPETHOTO BPEMEHH ONUCHIBA-
FOTCS CIIENYIOIIEN MOZEIBIO:

X[n]=-52_ alklx[n— k] + 5I_, blkluln— k= Traeghlkluln—k]  (6)

DTO MOXKHO MPENICTBAUTH B BUJIE BHIXO/IAa PHIIBTPA, THIE X[N] — BXOJI-
Hasl TIOCIIEIOBATEILHOCTD Kay3aJlbHOTO (DWIIBTPa, U[Nn] — BXOIHAS BO3-
Oy>KJaroniast MmocaeI0BaTeIbHOCTh(OCIbIA ITYM ¢ HYJIEBBIM CPETHUM U
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aucriepeueit pw), h[n] —umiynbpcHas xapakrepuctuka ¢uisrpa, afk] —
ko3 durrieHT aBroperpeccuu, b[k] — KOIPOHUIMEHT CKOIB3SIMIETO
Cpe/HEeTO.

[Ipouiecc Ha BhIxoAe QuiubTpa (8) COOTBETCTBYET MOJAETH aBTOpE-
rpeccun — ckompasmero cpegero (APCC), roe mapamerps! a[k] xa-
PaKTEepU3YIOT aBTOPErPECCHOHHYIO YacTh TOH Mojenu mopsjka p, a
napameTpsl b[k] — ee yacTh, COOTBETCTBYIOILYIO CKOJIB3SIIEMY Cpe/IHe-
My MopsijKa q.

CnexkrpanbHas m1oTHOCTh MomHocTu it APCC nporecca umeer

BUJT
Parcc(f) = Tpy | BFA(f)]? (7)
A(H=1+25 -, alklexp(—j2mkT f), (8)
B(H)=1+X;-, blk]exp(—j2mkTf), C)
] " G I I I ] - ol _
] -~ =10 -101- =
g 1 E L 5 L .
= 4 -2 - gl -
g 42 L 4 F L o
B 30| - B30l - B-ap -
E | 435 L -3 P o
2 —aol- 2 g0l - g-qou -
L] - o - - - _
= _5.;.1_ [ T R T B - I /
a6 01 02 0.3 G405 0001 02 03 0.4 05 00 0102 02 G4 DS
JONH 4acTOTh OTEYETOR AONN 4acTeThl DTCHETOR LOnd 4acTOThl BYCUeTes
a -] @

Puc.2. IIpumeps! onernBanust CIIM curHama ¢ HCIIOIB30BAHUEM
napaMeTpUYeCKUX METOJIOB

[lepBbIii U3 MapamMeTpUUEeCKUX METOAOB — MeToa bepra, ropasno
TOYHEE OIEeHUBAN pe3ynbTarbl. Ho oH ObLT He 0€3 HeJOCTaTKOB: pac-
HICTJICHNE CIIEKTPAJIbHBIX, 3()(EKT CMeleHnsl CeKTpaabHbIX, 3aBU-
CAIIMIA OT HAYAJILHOUM (pa3bl rapMOHUK. B KOBapHallMOHHBIX METOJaxX
9TH HEIOCTATKU OBLIM yCTpPaHEHBI (PHC. 3 clieBa — CUTHAI CMECH 2-X
cunycous ¢ orHocutensHbiMu yactotamu 0.3 u 0.34; SNR=30). /lan-
HbIEC TApaMETPUUECKHE METO/IbI TOTYYMIIH IIUPOKOE PACIIPOCTPAHEHHE
B L1OC, mocKkonbKy OHHM IMO3BOJIIOT MOJY4aTh BBICOKOE pa3peleHHe
U OCTpBIE CHEKTpaJbHbIE MUKU CIEKTPAIbHBIX KOMIIOHEHT. [Ipn Hu3-
KOM TIOPSIIKE MOJIENIN TIOTYYaroTcsl 00Jee CTIIaKCHHBIE CIIEKTPaJIbHbIC
OLIEHKH, ITPU U3JIMILIHE BBICOKOM — YBEJIMUYUBAETCS pa3pelleHue, HO B
CIEKTPE MOSBISAIOTCS JOKHBIE TTHKH.
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ABTOperpeccMoHHbBIE METOABI UMEIOT rOpa3zio JyUlllee pa3pelieHue
CHEKTPATbHBIX KOMIOHEHT 10 CPABHEHUIO C KJIIACCUYECKUMHU METOJIa-
MU CIIEKTpajbHOTO olleHWBaHMs. Ha pucyHke (3) cmpaBa o4eBHIIHO
MpeBOCXO/CTBO NMapameTpuieckux anroputmoB LICA. KpacHoit nunu-
eil n3o0pakeHa nepuogorpaMma a CUHeH JIMHUEeH — Mo UIMPOBaH-
HBI KOBapHAIIMOHHBINA MeTOI. /IJTMHA MOCIeI0BaTEeNhHOCTH BRIOpaHa B
30 orcueroB. CrekTp CUrHajla COCTOUT U3 2 CHEKTPaJIbHbIX MMKOB Ha
yacrotax 0.3 u 0.35.

[Ipu MCHONB30BAHUU KJIACCUYECKUX AITOPUTMOB CIIEKTPATIbHOIO
OLIEHUBAHUS CIIEAYET YUUTHIBATh MPOU3BEICHHUE «YCTOHYMBOCTDH™ Iim
TEJILHOCTB *IIMpPHHA TTOJIOCHI»; HIMEET MECTO CBOMCTBO 0OMEHa 4acToT-
HOTO pa3perIeHus Ha TIIaJAKOCTh OIICHKH; XapaKTepHbI 3 (HEeKThI MaCKH-
POBaHMS U PACTEKAHUS CIIEKTPA.

o T T T T

Meroa Bepra
okl Mog, kosap. meton

20

=30

MM db
CIM, A6
1
3

-40

&0 A L -3

60

: &0 ; . R i I i ;
0w 01 015 02 0% 03 0% 04 046 05 0 005 01 015 02 02 03 03% 04 045 05

OTHOCHTENEHAA YaCTOTa OTHOCHTENEHAA YaCToTa

Puc.3. CpaBHeHme paboTH MOTUPHUIMPOBAHHOTO KOBAPHAIIMOHHOTO METOA U
Mmerozna bepra — cineBa. CpaBHeHHe KauecTBa OLICHUBAHHSA ABYX CIIEKTPaJIbHBIX
KOMITOHEHT — CTIpaBa

VYBenmuuenue nopsinka AP - Mozeny conpoBoXKIaeTcsl yIyqIlIeHUEM
YaCTOTHOTO Pa3peIIeHHs, OJHAKO NMPH HU30BITOYHOM MOPSIIKE MOJCIH
BO3HHUKAIOT JIOKHBIE CTIEKTPAIbHBIC TIMKHU; JUISl BCEX aHAIN3UPYEMBIX Me-
TOZIOB XapaKTEPHO CJIEAYIOIIEe CBOMCTBO: MPH YBEIMUYCHUH YUCIIa aHa-
JIM3UPYEMBIX OTCYETOB CHUTHAJIA WM TIOPSIKA MOJIENT YaCTOTHOE paspe-
[IeHHUE TIOBBIIIAETC S, OMHaKo auctepcus oneHkn CIIM yBenmdauBaercs.

WHTEepecHBIM BBIIIAIUT H3y4YeHUE HH()OPMAIIMOHHOW SHTPOIHU
criekTpa curHana. Kak u3BecTHO, SHTPOIHUS IIYMOBOTO CHTHAJIA U pe-
YEeBOT'0 CHTHAJIA OTIIMYACTCS, M, YTO MO)KHO OTHECTH K IPEUMYIIIECTBAM
JTAHHOTO METOJIa, SHTPOIHS MaJIO YyBCTBUTEIIbHA K aMILIUTY/IC CUTHA-
na. [Tpuamun paboTs! n300pakeH Ha Pucynke (4).
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s BriuucneHne S . F
Nt . N
cnexTpa [ —@
curnanalBI1M) ¢ P

Brmncnenne
IHTPOTHH CMSKTPa

Jloruka-gpeMmenHas ¢ | Mennanuoe : |
obpaboTka |  crnamwpanwe

g

Llym Peun Lilym

Puc. 4. Ananu3 pe4eBoro curHalia ¢ UCIoJIb30BaHHUEM SHTPOIHH CIIEKTpa.
AnroputM

Kak npoucxomuT o0pabOTKH CUTHAJA: CUTHAT JUCKPETU3UPYETCS,
3aTeM JETHUTCS Ha CETMEHTHI 110 256 U(POBBIX OTCUETOB, IEPEKPHITHE
CETMEHTOB c7eflaeM HeMHOTUM Oojee 25% i ycTpaHeHHs KpaeBbIX
CErMEHTOB. MTHOBEHHBIE CIIEKTPHI MOIITHOCTH CUTHAJA PACCUNTHIBACM
o clieayronieit popmyie:

M =1 -k ?
.S"-(k)= mz-usf(m}e M L 0<ksM | (10)

M- pa3Mep CCrMCHTa CUrHala.
I[anbme HOPMAJIM3YEM CICKTP 10 BCEM YaCTOTHBIM KOMIIOHCHTAaM:

5(£,) "
> SU) D

Takum 00pa3oM Mbl HOXYYHIH IJIOTHOCTh BEPOSATHOCTH CIIEKTpA.
MBI ee OTpaHUYMBaEM: BEpXHUM M HIDKHUM IIpenenoM. Ecim ects pas-
HOMEPHOE pacIpeeNieHHe YaCTOTHBIX KOMIIOHEHT — 3TO OeJbIi 1rym, a
TaKKe MBI UCKJIFOYaeM IIIyMbI B y3KOH YaCTOTHOM 00IacTH.

0,p; > 9,
pi =40.p; <9, , (12)
P; . uHave
O; B O, — BEPXHHI U HUKHUM MTPEIEIIBI.

W3 sKkcrieprMeHTaNbHBIX PACY€TOB MOXKHO OLIEHUTH MOPSIIOK Ipe-
nenoB kak 0,01 u 0,3 mpu p ot 0 o 1. Kpome Toro, B monoiaHeHue



Dmitry Alyunov 451

MBI MOJKEM HCIIOJIb30BaTh U JPYTHE CIOCOOBI BBIJEICHUSI CUTHAA U3
[IyMa: METONbl CIEKTPAIBHOTO BBIYMTAHUSA W aJaNTUBHBIA (QUIBTP
Kansmana.

MBI paccMaTpuBaeM SHTPOIUIO Kak Mepy Oecropsijika B pacmpese-
JIEHUH, PACCUUTHIBAs TI0 cienyroliei hopmyie:

H=-Y" plogp,. (13)

[Tomyuennyro GyHKIHIO HEOOXOAUMO CIIaJUTh, UCTIONB3YSI MEIU-
aHHO€ crilakuBaHUWe. JIaHHBIM THUI CIIaXKMBaHUS SABIsSIETCS HauOolee
YCTOMYMBBIM IO OTHOLICHUIO K CilydaiiHbIM BblOpocam. Jlns 3TOro
OepeTcst Kakoil MO0 MHTEpBaI [t-q,t+q] U BBIUUCISAETCS CKONB3SIIIAS
MequaHa B Touke t [6]. Menuana psna WHTEpBaje ONpPENesieTcss Kak
LEHTPAIbHBIA WIEH MOCIEA0BAaTEeIbHOCTH 3HAYCHUN psa, BXOIAIINX
B OTOT BPEMEHHOM WHTEPBAJ, YNOPSAOYEHHOW IO BO3PACTAHMIO.
Kak moka3pIBatoT SKCTIepIMEHTHI HanboJIee TOUHOE BHIYHCICHUE METU-
aHbI IPONCXONT NPH OKHE BEITUYMHON B 5 CErMEHTOB. B ToM ciyuae,
KOTJ]a MBI BBIYUCIISIEM MEHAHy B TOUKaX, OM3KHUX K Kparo MHTEpBaja
Y MEHBIIINX Y€M pa3Mep OKHa, MPUXOAUTCA YMEHbIIATh OKHO.

3areM MBI BBIYHUCIISIEM MOPOT IS ONpEAeNICHUs] TPAHUI] PEYeBOTO
CHUTHaJa.

_ (max( h) ; min( h) + min h)] *u (14)

, W - K03 PHUIMEHT 3aITyMJICHHOCTH.

OH mnonbupaercsi 3KCIEPUMEHTAIBHO, 3aBHUCHT OT IapamMeTpoB
myMma. Jlanneiii ko3 duurent Moxet npuHUMaTh 3HaueHus ot 0,8 1o
1,1 B 3aBHCHUMOCTH OT ypoBHS 1iyMa. Ha 0cHOBe BBIYHCIIEHHOTO 3HAYE-
HUS I BBIOMPAIOTCS aKyCTUYECKHE CErMEHThI pEUeBOr0 CUIHAJIA.

3aKIIIOYNTENBHBIM ATANlOM SBJISIETCS JIOTHMUYECKash BpeMeHHasi 00-
paboTKa MOJy4eHHON SHTPONUU CIIEKTPa, UCHOIb3Ys JOIyCTUMBIE Ha
MPAKTUKE JUTUTEIBHOCTH PEUYEBBIX M HEPEUEBBIX CUTHAJIOB, BHIYMCIICH-
HBIX paHee. DT0 HEOOXOAMMO, MMOCKOJIBKY 3a4acTyl0 Pa3IMYHbIEC 3BY-
KoBbI€ 3¢ (eKThI(KaeNb U Mpovee) MPUHUMAIOT 32 peub, a HEKOTOPbIE
YYaCTKH pe4H 3a MEKpeueBOW MHTEpBaJL. Mconb3ys aganTUBHBIN 110-
pPOT MOXKHO OTPEAETUTh CErMEHTHI PEYd Ha OCHOBE BBHIYMCIICHUS MaK-
CUMAJIBHOH JUIMTETILHOCTH MEXPEUEBOTO y4acTKa S, 1 MUHUMAJIbHOM
JUTMTEIBHOCTH yuyacTka peuu (PucyHoxk 2).
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Puc. 5. DHTpOnHs ¥ MOpOT OOHAPYKEHUS

[TockonmbKy 4eoBeK YHCTO (PU3NIECCKH HE MOYKET IPOU3HOCUTD pe-
4eBble (PparMeHThI KOpOoUe OTPEIEICHHOTO 3HAYCHUS, U TaK KaK BCeraa
MPUCYTCTBYIOT NMay3bl, MOKHO SKCIIEPUMEHTAIBHO ONPENETUTh 3HaUe-
HUs mapameTpoB R u S. AHanusupem moiydeHHBbIE pe3yabTaThl clie-
JyIOUIMM 00pa3oMm:

ad,(abzRYA(cd ZR)A(bc £ S)

ab,(ab>cd) A (ab = R)

cd,(ab<cd) A(cd > R)

&, unave . (20)

peub =

Ecnu ygacTok curnaia 6e3 pedn copepkKuT He 6osiee S CerMeHTOB,
a y4acTKH, COJIepKalllie peub COCTaBIAIOT HEe MeHee R cermeHToB, TO
o0pa3yeTcsl CIUIOIIHON peueBOil y4acTOK.

OKCIIepUMEHTANIbHbIE PAaCUYeThl MOKAa3bIBAIOT, YTO HAUMEHbLIUH
MPOIEHT OIIMOOK IMOJY4YaeTcss B CIy4yae Y3KOIOJOCHOTO WM Oeno-
ro myma — nopsaka 1,5%. Hauxynmmii pesynsratr — 16% ommbok B
cllydae po30BOro IIyMa, Hanbosee IpuOIMKEHHOTO K peaIbHON pedn.
K mMuHYCcam JaHHOTO METOAa MOKHO OTHECTH TOT ()akT, 4To (POHOBAS
peub, IMycTh Aaxke ciabdasi, MOKET OBITh TIPUHSATA 3a MOJIC3HBIA CUTHAIL.
B nenom nanHbIii METOA AOBOJIBHO HEIJIOXO OMPEAEIsieT peub B CUTHA-
JIaX ¢ BBICOKMM YPOBHEM IIIYMOB U HECTAIIMOHAPHOCTH.
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KAZAKH WORDS RECOGNITION BASED ON DIPHONE
DATABASE
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In this article we propose method of word recognition based on
diphones base and principles to create diphones base of Kazakh language.
The system recognizes non individual diphones, whole words by reference,
synthesized from diphones. Automatic generation of suggested words
from diphones will make a step up towards ultra-large vocabularies.

Introduction

Automatic speech recognition of a natural language is one of the
important areas development of artificial intelligence. Results in this
direction will help to solve the problem of creating an effective means
of verbal human-computer interaction. Speech input has a number of
advantages, such as naturalness, efficiency, semantic accuracy of input,
hands-free and user’s perspective, the ability to manage and process in
extreme conditions.

Investigation of the speech recognition problem for more than 50
years by specialists of several scientific fields. Methods and algorithms
that are used can be divided into four major classes:

1. Discriminant analysis methods based on Bayesian Discrimina-
tion [1];

2. Hidden Markov Model [2];

3. Artificial neural networks [3];

4. Dynamic programming — Dynamic Time Warping (DTW) [4];

It should be mentioned several advantages are aiming at the devel-
opment of speech recognition systems :

5. Continuous speech — the ability that allows users to speak natu-
rally (continuously).

6. Large dictionaries — the ability to process large amounts of words
of both general and special categories of technical and knowledge sub-
ject areas in order to increase the power and efficiency of voice recogni-
tion systems.

7. Independence from the speaker — the system’s ability to recog-
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nize words without a personal computer settings by repeating the same
speech signal.

It frequently and successfully in continuous speech recognition uses
hidden Markov model (HMM) [5, 6] or Artificial Neural Networks [6,
7]. In order to recognize the speech it selecst different basic units: pho-
nemes, allophones, diphones, triphones etc. For individual words tem-
porary dynamic algorithms (DTW) [8] are more effective.

Due to the fact that the recognition of whole words is more reli-
able, we chose words recognition technology, based on trained diphone
database [9]. The point is, the system does not recognize the diphones
separately. First of all it synthesizes standard words, after recognize
whole words by the DTW algorithm. The advantage of the system is, in
order to add a new word there is no need to train the system again, you
may simply enter a word in the text. Automatic generation of standard
words from diphones will make a step up towards ultra-large vocabu-
laries. Speaker-independence of system could be achieved by averag-
ing of standards.

2. Creating a Kazakh’s diphones database

Diphone — sound unit, what has length from the middle of one sound
to the middle of the next. Diphone model is based assumption. There
are stationary portions of sounds, and they are independent from influ-
ence of neighboring sounds

Acoustic base of speech recognition system includes three types of
diphones — initial, middle, and final.

Leading and trailing diphones usually represent the first and last
half words of phonemes with inclusion transition sections from space
bar to the phoneme and phonemes on to the space, respectively. They
are defined according to the rules of the Kazakh positional sounds:

8.a,9,¢,0,Y,Y, bl, i found in all positions;

9. vowel sound o occurs only in the initial syllable;

10. 1, p, #, H, y (W) are not found in the beginning of words;

11. consonants 6, x, f, T are not found at the end of words.

«O», «o» and «e» are diphthongs, and according to the Kazakh or-
thoepy before sounds «o», «e» which come in the beginning of words,
there is a small inset consonant «y», and before «e» — consonant inser-
tion «it». Accordingly, sounds «o», «e» and «e» were removed from the
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list of initial half diphones and instead of them were added «y» u «ii»
half diphones.

Taking into account all above rules, we have compiled a list of the
initial and final diphones (Table 1):

Table 1
Initial and final diphones of Kazakh language
Initial Final
a0 M0 a2 o2
20 HO o2 m2
60 0 e2 p2
r0 c0 K2 c2
0 10 32 T2
b1 (0] y0 2 y2
x0 y0 K2 y2
30 Y0 K2 Y2
10 m0 12 m2
k0 b10 M2 bI2
K0 0 H2 i2
H2

For compiling matrix middle of diphones first automatically gener-
ated list of all possible combinations of sounds of Kazakh language.
Were then removed from the list of combinations that are contrary to
the following Kazakh positional rules:

12. sounds a, 9, 0, 0, y, y combined with all the consonants;

13. sounds e, b1, 1 not combined with a consonant y (w).

14. in Kazakh language are not encountered 2 consecutive vowels;

15. voiced and unvoiced consonants are not combined;

16. consonant y has not found after consonants;

Some combinations have been removed due to the fact that they do
not meet at all [10].

In the end, we got about 500 sound combinations of Kazakh lan-
guage. But for the qualitative recognition is not enough, as the Kazakh
language is synharmonic language.
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Let us consider diphones of the sound combinations in which one
of the sounds is a vowel (table 2, appendix A). Their quantity remains
unchanged, as determined labial labial / non-labial vowels and softness
/ hardness of the consonant.

Table 2
Diphones with consonant-vowel sound combination

a E] e 0 0 ¥ Y bI i
0 0a () O'e 6°0 6% | 6°% | 0"y 651 6'i
r r's r'e e 'y r'i
3 Fa F°0 F°y FbI
il ma | A9 me | p°0 | m%e | n% | a°y | mel | A
K xKa xK'0 x'e | XK°0 x°e | K°%y | K°y KBl K
3 3a 3'a 3'e 3°0 30 3%y 3y 3Bl 3'i
H Ha i'a if'e Wee | H%y | H°y bl i'i
K K'9 K'e k"0 K°y K'l
K Ka K°0 K°y KBI
Ja ja 1'9 1'e e | n°% | a1°y JIBl i
M Ma M'9 M'e M°0 | M°e | M°% | M"Y MBI M'i
H Ha H'9 H'e H°O H°¢ | H°Y | H"Y HBI H'l
H Ha | H%9 H'e H% | H°%% | H°Y Hbl | HI
n mna m'a me m°e | m°y | m°y Bl m'i
p | pa | po | pe p | p°% | p°Y | per | pi
c ca c'a c'e c°o c'e cy c°y ChI c'i
T Ta T'9 T'e T°O 0 T°Y T°Y ThI T
y ya | ¥y9 y°o | y° | y°% | y°Y
111 ma | mr'e mr'e | m°o | me | m | my 1Bl mr'i

There is a question, «What about the diphones with a consonant
sound combination, according to?» Is it possible, for example, the same
diphone «ct» standards apply for the synthesis of the words «actay»
and «yctey»? Or apply to each: solid, non-labial «ct» for the «acTtay»
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and soft lip «ct» for «yctey»? And how many versions of «c» may be
at all?

We decided to to split Kazakh diphones consisting exclusively from
consonants in the following groups on synharmonic Voices:

1. Hard non-labial/ Hard non-labial;

2. Hard non-labial /Soft non-labial;

3. Hard non-labial/ Hard labial;

4. Hard non-labial/ Soft labial;

5. Soft non-labial/ Hard non-labial;

6. Soft non-labial/ Soft non-labial;

7. Soft non-labial/ Hard labial;

8. Soft non-labial/ Soft labial;

9. Hard labial / Hard non-labial;

10. Hard labial / Soft non-labial;

11. Hard labial / Hard labial;

12. Hard labial / Soft labial;

13. Soft labial / Hard non-labial;

14. Soft labial / Soft non-labial;

15. Soft labial / Hard labial,;

16. Soft labial / Soft labial.

Thus, the same diphone might have 16 versions (Appendix B).

But during the experiment revealed that Incorporation of all of these
features for recognition is not required. For qualitative detection is suf-
ficient to consider the softness / hardness of diphones. As a result, the
basis for each diphone accordance with the consonant-sound combina-
tion left only 4 options.

Table 3

Diphones according with a consonant sound combination, with considering
of softness and hardness of the components of the sound

TH/TH TH/MH MH/TH MH/MH
on o on' o'l o'n
oK Ok o' 0"k 0'x'
03 03 03' 0'3 0'3'
ro ro ro' r'o r'o'
i | it jvig r'n r'n
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K K K 'K 'K
TH/TH TH/MH MH/TH MH/MH
3 3 r3' r's r's'
ro ro o' r'o r'o'
T LT mT' m'T mr'T'
TIIIIT IIIIIT Jiigiig r'tx mr'mr'

Finally, diphones database of Kazakh language totaled about 1000
diphones.
3. Phonetic transkriptor

For the development of phonetic transkriptor were investigated or-
thoepic rules of the Kazakh language. For the conveniance of the reader
in this text, the rules are divided into groups that are numbered:

1. In the Kazakh language, if the word begins with vowel «e»,
then in front of it pronunciation is heard as «it», if the word starts with
the vowel «o», «e», then the pronunciation in front of them formed a
brief insert «y» for example, «eT» — «HeT», KOH» — «yOH», KOHEP» —
«yOHEp».

2. If a word begins with a consonant «p» or «», then the pronuncia-
tion of these sounds could be heard before the vowel «bi», «i», depend-
ing on the hardness or softness of consonants here «r», «l» means soft
analogs “«p» and «m». For example, «pac» — «bIpacy», «per» — «ipet»,
«J1ac» — «BIIACY, WIC3e» — «IJIe3/Ie».

3. When pronouncing borrowed sound «o» as part of word is heard
«Hyy», «iyy»,, depending on the hardness or softness of the other vow-
els in syllables. For example: «ko10» — «KOHYY», «TYIO» — «TYHYY»;;

4. When pronouncing borrowed sound «si» as a part of a word is
heard «ita», «io», depending on the hardness or softness of the other
vowels in syllables. For example: «asu» — «aliany, «omus — «dmiion;

5. When pronouncing borrowed sound «u» in a consisting of words
heard «writ», «iit», depending on the hardness or softness of the other
vowels in syllables. For example, «uHe» — «iliHe», «GKUHa» — «OKBIHHAY.
If before or after «m» go according to «k», «¥» with descender, that
the pronunciation of the sound «u» always heard «pr1it». For example,
«KHBIH» — «KBIABIHY», «KUFAID» — «KbIAFAIID).
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6. When the pronunciation of the diphthong «y» as a part of a word
is heard «yy», «yy», depending on the hardness or softness of the
other vowels in syllables. For example, «TybIC» — «TYYBIC», KKYTY» —
CKYTYY».

7. The Vowels «y», «y», «o», «e» at the beginning or the first syl-
lable of the word in the pronunciation change in the next syllable vowel
sounds «b», «i» on the vowels «y», «y» respectively. For example,
«KOINTBIKY — «KONTYK», «KYWIBIH» — «KYJIYH», «KYJKD» — «KYJIKY»,
«KOIIK» — «KOIYK»;

8. Vowels «y», «e» in the beginning or in the first syllable of the
word during the pronunciation changes in the following syllables vowel
«e» to the next vowel «e», for example, «yJIKeH» — «YJIKOH», KOHEP» —
«OHOPY.

9. Vowels «a», «y», «i» in the beginning or in the first syllable of the
word during the pronunciation changes in the following syllables vowel
«a» to its allophone «o», for example, «r1333aT» — «IT19339T», «AIHAAPY —
«THIODPY.

10. If in a word sounds «c» and «um», «c» and «x» or «3» and «1n»
meet in succession, then instead of them is pronounced the sound of
double «mm». Also, instead of borrowed sound «m» is pronounced
«». For example: «mockaH» — «homiiany, «0aciibl — OambD,
«CO3IICH — COIIIIOHY, «KOIICCH»-(KOIIIIOHY, «aIb»-«alIIIbD).

11. If in a word after sounds «3» and «x» meet in succession, in-
stead of them pronounce dual sound «xx», if sounds «3» and «c» meet
in succession, instead of them pronounce dual sound «cc». For exam-
ple: «003k0pFay — «OOXKIKOPFa», «a3ChIHY — ACCHIHYYY.

12. If in a word after sound «u» BcTpeuaercs «0» uinu «1m», then the
pronunciation of sound «u» replaced to «m». For example: «minbep —
MiMOep», «OUBIHIIA3)» — «OUBIMIIA3y.

13. If in a word after sound «u» meet «r», «F», «K» or «k» then
pronounce of «u» replaced to «H». For example: «TyHri» — «TYHTY»,
«KAIIAHFBD» — «KAIIAHFbD», «3USHKEC» — «3BIHaHKEC», «COHKOW» —
«COHKOMY.

14. When pronouncing the word in the composition of sound com-
binations M, FH, FII between two sounds is formed a brief insertion of
vowels «b1», «i», depending on the hardness and softness correspond-
ing syllable. For example, «memiiekeT» — «MeMilekeT», «OarmaH» —
«0OarpUIaly, «IFHUY» — «HarbIHEBINY.
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15. Uncombinable sounds found in many compound words are re-
placed by the pronunciation sound. For example, «mrambay» — «mar-
nay», «aT0eri»-«armeri», «arxaliMan» — «aTmanMany, «Kendbocsny —
«Kenmocyn», «Tynaepex» — «TyOopeK», «KOIKUBIH»— «KOOKBIHBIHY,
CKOTIMYIIIE — «KOOMYIIO», «TYIHETI3» — «TYOHETi3», «TacOaybIip» —
«Tacnayyyp» u T.nI.

Transkriptor implemented as a program that replaces some other
characters in accordance with the rules contained in the control file.
Rules are written in accordance with the each item of orthoepic rules of
Kazakh language:

1. #e=tiie, #o=yo, #o=ye;

2. #n™a=pura, #n1"o=bur"0, H#INY=BUT'Y, #1o=11"9, #a y=in'y,
#ne=in"e, #n =11, pa=bIp™a, #p"o=bIp”0, #p"y=bIp"y, #po=ip”9,
#piy=ip"y, #p“e=ip”e, #p"i=ip”i;

3. ato=ailyy, o1o=olyy, VIO=Yilyy, BbIIO=BIYy, VIO=YilYY,
elo=eilyy, KUIO=KbIYY, H#THIO#=Tiilyy, KUIO=Kiilyy, #CHIO#=CEIilyy,
HKUIOH=XKBINYY, a’uo=a’blilyy, 0" uo=o0"yilyy, Yy uro=y" yiyy,
BIMMIO=BI"BIiYYy, o HI0=0"iilyy, e m=e"\Yilyy, Y uio=y"Yiyy,
1 uro=iiityy, e’ uto=e’iityy;

4. as=aifa, osi=oila, ys=yiha, BIS=bIlla, KUS=KbIa, HCUI=CBHINA,
#hKus=Kblila, #MusI=MbIila, #3Us=3blifa, a’us=a’plda, O"‘UI=0"yia,
yus=y" \yita, s1"us=b1"bliia, 9" Ug=0"ii10, Y \uA=y"\Yio, na"a=plifa"a;

5. #Mu=MbIHA, #XKU=KbIM, a’u=a’pld, 0"W=0"BIH, Y U=y BIH,
BIMA=BI"BIH, o"m=0"il, e m=e"il, Yy m=y i, 1"u=i"id, e’ u=e’iH,
na=slit"a, 1 0=bI"0, U Y=hIN"Y, U BI=BIN"BI, U 0=1l"0, U 0=ili"0,
u Y=y, nM=iiM, ne=iii"*e, KW=KbIi, FU=FBIN, UK=BbIIK, HUF=bIIF;

6. a"y=a"yy, 0"y=0"yy, y"y=y"yy, bI"y=bI"Yy, 0" y=0"Yy, 0"y=0"YYy,
Y'Y=Y'Yy, 1ty=ityy, ety=elyy, yta=yyta, y“o=yy“o, y'y=yy'y,
Y BI=YY BL, Yo=Yy, yho=yy e, y Y=YY'Y, Y IEYY N, yie=yye;

7. 0"p1=0"y, Y BeI=yyY, 0i=e’y, Y i=YY;

8. e”e=6"0, Y e=y"e;

9. 1"a=1", Y a=y"9, 6"\a=0"0;

10. crr=mim, CHK=III, 3=, IC=IIII, II=IIIIII;

11. 33x=xK, 3¢=CC;

12. HO=MO, HII=MTIT;

13. Hr=HI, HF=HF, HK=HK HK=HK;

14. M1 = MiJ1, FH=FBIH, FII=FBL;

15. mob=mmm, TO=TI, TXX=TII, HOO=II, OA=0J1, IDK=0), MIM=0M,
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MH=0H, cO=CII, cI=CT, KO=KII, KI=KT, KI=FJ, KX=FX, K3=F3, KM=FBIM,
KH=FBIH, KO=KII, KT=KK, KI=KT, K)XX=TK, K3=T3, KM=TM, KH=TH, 3K=3T,
311=30, 3T=CT, KJI=FbI].

Each substitution rule is composed of two parts separated by a sign
«=». From the left of this sign are original alphabetic character for word
recording, on the right — the characters that should be replaced in the
transcription.

For transcription of the given word consistently searches next oc-
currence of the left part of rule in it. If any of it detected, then instead of
it, inserted the right part of the rule.

As a transcription symbols for vowels used mainly relevant Kazakh
letters. Solid consonants are transcribed as Kazakh letters and the rel-
evant soft consonants with the analogous Latin letters.

«#»means the beginning or end of word, depending on the loca-
tion of: if«#» standing in front of characters, then it is the beginning of
word; if «#» stands after the characters, it’s the end.

«“»means any characters in any number between two sounds.

Each substitution rule is composed of two parts separated by a sign
«=». From the left of this sign are original alphabetic character record-
ing word on the right — the characters that should be replaced in the
transcription.

For transcription of given word consistently searches next occur-
rence of the left part of rule in it. If any of it is detected, then it is in-
serted along the right side of the rule.

It is recommended that in the control file of these groups in numeri-
cal order, without changing the order of the rules in groups, because the
order of substitutions is obviously important.

Also orthoepic rules were included to transkriptor rules defining the
softness and labial consonants:

1. 96=ab, ar=og, on=ad, ak=aV, 93=9z, ol=9j, ok=0ok, on=al, oM=om,
oH=0n, oH=9(, am=of, op=or, oc=0s, oT=ot, oy=ou, om=ow, ebd=eb,
er=eg, en—=ed, ex=ev, e3=ez, eli=ej, ek=eck, en=el, em=em, eH=en,
eH=eq, en=ef, ep=er, ec=es, eT=et, ey=eu, em=ew, i0=ib, ir=ig, in=id,
DK=1v, 13=iz, iit=ij, ik=ik, in=il, iM=im, in=in, iH=1q, in=if, ip=ir, ic=is,
iT=it, im=iw, 60=ba, ro=go, no=ds, xKo=va, 30=29, 1o=j9, Ko=Kko, 10=lo,
MO=M9d, HO=NJ, HO=(9, Mo=f3, po=ro, co=s9, TO=td, yo=uo, MIO=WJ,
0e=be, re=ge, ne=de, xe=ve, 3e=ze, He=je, ke=ke, yne=le, me=me,
He=ne, He=qe, ne=fe, pe=re, ce=se, Te=te, me=we, 0i=bi, ri=gi, ni=di,
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xi=vi, 31=zi, #i=ji, ki=ki, m=li, mi=mi, Hi=ni, Hi=qi, mi=fi, pi=ri, ci=si,
Ti=t1, III=WI.

2. eb=eb, er=eg, en=ed, ex=ev, e3=ez, eli=e6j, ex=ek, er=el,
eM=em, eH=en, eH=e(, en—ef, ep=er, ec=es, eT=e6t, Oy=0U, OII=6W,
yo=yb, yr=yg, ya=yd, yx=yv, y3=yz, Yi=yj, yk=yk, yn=yl, ym=ym,
YH=YD, YH=YQ, YO=Yf, Yp=yr, YC=ys, YI=Yt, yy=yu, ym=yw, Ge=be,
re=ge, ne=de, xe=ve, 36=ze, ie=je, ke=ke, ne=le, Me=me, He=Ne,
Hoe=qe, ne=fe, pe=re, ce=se, Te=te, ye=ue, me=we, 6y=by, ry=gy,
ay=dy, xky=vy, 3y=zy, dy=jy, ky=Ky, n1y=ly, my=my, uy=ny, HY=qy,
ny=fy, py=ry, cy=sy, Ty=ty, yy=uy my=wy;

Let us explain marks used in the replacement rules. Latin characters
in a group of 16 means that the sound is soft and non-labial, 17 in group
“2” after the consonant means that the consonant — solid lip and in the
group of 18 the number “3” after the consonant means that the conso-
nant — soft labial.

In general phonetic transkriptor was about 400 rules.

4. Synthesis of etalon words

Standards of recognized words by the dictionary form of diphone
standards, full base which in the volume of three thousand created for
each speaker in advance [9]. Note that the creation of such a database in
the future eliminates the need to establish any standards of voice.

Under diphones corresponding interphoneme transition within a
word, we mean portion of standard length: 3 windows in 368 samples
left of the label between the sounds and 3 of the same window to the
right of the same label. Standard diphones — a set of 6 of the corre-
sponding vectors. In addition, we use a window portion 3 to beginning
of the word and the portion 3 of the window to the word conditionally
calling their respective initial and final half diphones word (the transi-
tion from silence to speech and vice versa). All vectors in samples of
diphones, play the role of code vectors and form a codebook B All
samples of diphones and all code vectors are numbered.

Every word of the dictionary automatically transcribed, transcrip-
tion construct a chain names of diphones. Each of them is replaced by
the corresponding standard diphone. Obtained chain of vectors forms a
standard word [9].
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5. Testing

As aresult of work it was built system, to recognize the word on the
standards synthesized from diphones.

In testing of this system took part 5 speakers. For each of them have
been created their own diphone database of two types: the base of 500
diphones in which every sound combination has only one analog and
full base consisting of 1000 diphones in which consonants sound com-
binations have 4 options. After creating a diphone database, speakers
uttered 50 words twice: to recognize words on the basis of incomplete
diphone database and to recognize words on the basis of full diphone
database. As a result of the recognition of words on basis of full di-
phone database reliably turned by approximately 15%.

Full results are shown in a Table 6.

Table 4
Results of word recognition Page margins
Sound Whole base Not whole base
Speaker 1 95,4% 80,1%
Speaker 2 94,8% 78.,8%
Speaker 3 95,5% 79,4%
Speaker 4 93,5% 77,5%
Speaker 5 94,2% 75,5%

Thus, it appeared that usage of the expanded base diphones more
effective and reliable.

6. Conclusion

What are the results obtained? Firstly, we were able to detect ex-
tremely large vocabularies, as the automatic generation of standards
facilitates learning system. DTW algorithm is quite reliable for this pur-
pose. We believe that independence from speaker could be achieved by
averaging the standards. But even as it is depends from speaker, creat-
ing diphone database will take a maximum of 2—3 hours.

The most difficult in this technology is the transition to continu-
ous speech, as it is difficult to determine the boundaries of words in
continuous speech. Then, instead of the usual vocabulary need a text
body with all sorts of suggestions and phrases. You can recognize a
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combination of phrases as whole words, but such combinations will be
many. Therefore, the effective usage of such a system for a particular
subject area.

But once we have made a step in the direction of large dictionaries,
this problem might be solved with hard work.
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The speech signal is an example of a non-stationary process in which
informative is the fact of changing the time-frequency characteristics.
Studies show that the construction of appropriate algorithms for analysis
of speech signals are models based on the frequency representation of the
segments of the wavelet spectrum of the speech signal. For calculation
the wavelet spectrum of a speech signal is used the formula of continuous
wavelet transformation. Wavelet analysis of the speech signal indicates
that the vowel phonemes have maximum energy at the average values of
the scale factor. This pattern is observed when repeated many times, and
does not depend on random factors.

PeueBoil curnan sBisieTCs MPUMEPOM HECTAIIMOHAPHOTO TMPOIEC-
ca, B KOTOPOM HH(OPMAaTHUBHBIM SIBISETCA caMm (HaKT U3MEHEHHS €ro
YaCTOTHO-BPEMEHHBIX XapakTepUCTHK. J{JIs1 BHIIOMHEHUS aHAllu3a Ta-
KHX TIPOIIECCOB TPpeOyroTCst 6a3ucHbIe GPyHKIMHU, 00JIaAar0IIHe CII0C00-
HOCTBIO BBISIBIISITH B AaHAJTU3UPYEMOM CUTHAJIE KAaK €0 YaCTOTHBIE, TaK
U BpPEMEHHBIE XapaKTepUCTUKU. TakuMu Oa3uCHBIMH (PyHKIMSAMU SIB-
JISIFOTCSI BEWBJIETHI. BeliBeTs, Kak CpecTBO MHOTOMACIITa0HOTO aHa-
JI3a, O3BOJISIIOT BBIAENIATH OMHOBPEMEHHO KaK OCHOBHBIE XapaKTepu-
CTHKHU CUTHAJIa, TAK U KOPOTKOKUBYIIME BBICOKOYACTOTHBIE SIBIICHUS B
pedeBom curHaine [ 1, 2]. [Tonyuenue nonoaHuTenbHON HHMOPMAITUHN B
pa3HbIX MacIITabax BpeMEHH U pa3pelleHHs CUTHajla MOJKET YIIy4IlIUTh
TOYHOCTh DPACIO3HaBaHUA pedu. i1 BBIYMCIICHUS BEWBIIET-CIIEKTpa

! PaGora BeImoTHEHA TIpH mozepkke PODU, mpoekt Ne 14-07-00143 a.
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pEUYEBOr0 CHrHajda HCIONIb3yeTcss (opMmysa HEMPEPHIBHOIO BEUBIIET-
peoOpa3oBaHusl.

W(a,b)=\/lgoj; S(@) w[t;bj dt.

Tak Kak mpu pacro3HaBaHUM pedr HeoOXoauMa OoJbIasi CKOpOCTh
npeoOpa3oBaHusi, HEMPEPHIBHOE BEHBIET-NPEOOPA30BAHNE BBIYHUC-
JSIeTCS B YaCTOTHOM OOJIaCTH ¢ MCIIOB30BAaHUEM OBICTPOTO TIpeolpa-
30BaHus Dypee [4, 5].

[Ipexne yeM NpUMEHATH BelBeT-NpeoOpazoBanue 1 GopmMupo-
BaHUS 3TAIOHOB (DOHEM, BelBIeT-crieKTphl W(a,b) pedeBoro curHana
MIPOBEPSIINCH Ha cllyX. Mcronp30Bacs BeiBiIeT Ha OCHOBE BTOPOI Ipo-
n3BogHON ¢GyHkumu ["aycca. /s mpociymmuBaHus BEWBIET-CIIEKTPOB
W(a,b) npuMeHsIIICS aNTOPUTM, KOTOPBIM BKJIFOYAET CIICTYIOIINE TIIary.

1. Haxonutcst MakcumyM (yakmmu W(a,b) B okHE HaOIIONCHHUS.

2. ©yunkus W(a,b) HopMupyeTcs.

3. HopmupoBanHast GyHKINS YMHOXKAETCS Ha YMCIIO, TIPHEMIIEMOE
10 TPOMKOCTH.

4. lMony4eHnHas QyHKIHS OKPYIIISIETCS IO TEITBIX YHCEI U TIONASTCSI
Ha MPOCITYIIMBaHUE.

[IpocnymuBanue BeliBnet-cnextpoB W(1,b), W(2,b), W(4,b), W(6,b),
W(8,b) moka3pIBaeT, 4TO OHU 3ByYaT MOYTU UJAEHTHUYHO UCCIIEyEMOMY
pedeBomy curHany S(¢). Hanpumep, dynkuus W(3,b) poHems e 3ByunT
Kak GoHeMma e ¢ Apyrum TeMOpom. [Ipu yBenmdeHnu MacitabHOTO KO-
addunmenta a 6onee 20 mis BeIOOpkH 32768 oTcueTOB Kaxaas poHe-
Ma TepsieT CBOIO MHIMBUAYabHOCTh M 3ByUHT Kak (orema y [3].

Jns popMupoBaHHs 3TaTOHOB (POHEM MPUMEHSIETCS CIIETYIOIII
anropuT™. Bwraucnstores BeiBneT-koabunmenter W(1,b), W(2,b)
cioB, Tie b mensiercs ot 1 go 32768. [lomyuennsie BeiBneT-k03¢hhu-
muentsl (Gynkun) W(1,b), W(2,b) u S(f), npeaBapuTEIbHO OYUIIICH-
HBI OT HU3KOYACTOTHBIX COCTABIIIONINX, Pa30MBAIOTCS HA CETMEHTHI
(ukcupoBaHHOM uHTenbHOCTH (17 = 128), yTO cooTBeTCcTBYET 16 MC.
KonnuectBo cermeHTOB paBHO 256. [[MUTENBHOCTh CETMEHTA HE MEHB-
1€ AJIUTEIbHOCTH IPOU3HOIIEHHS (POHEM, HO IPEBBIIIAET MAaKCUMAIb-
HO BO3MOJKHBIN MIEPHO/I OCHOBHOTO TOHA (POHEM.

B xaxgom cermenTe Bblumcisercss Dypbe CIEKTp OT BEUBIET-
kodpdunmento W(1,b), W(2,b) n S(f). Takum oOpazom, Mmaremaruye-
CKOI MOJICJIBIO PEYEBOT0 CUTHANIA B CETMEHTE SIBIISICTCS:
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W(a k)cos (zn—”k)

d(n)=

§\~

\ah

MZ W(a,k)sin (Zn_nk)

1
=37 ;
ITo popmyne

F(@i)=d*(i) + e(i)

Beruncisiercss ypwe-cekrp ¢ynkuuii W(1,b), W(2,b) n S(f) honem
pycckoro u gyBamickoro aidasura. Ha puc. 1 u 2 npusenenst @ypbe-
crnekTpsl cermenToB (ynkuuu W(1,b) honem a u 5.
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Jlst hoHEM pyccKoTo M 4yBaIckoro andaBuTta co3nana 6a3a JaHHbIX
¢ HaboOpOM XapaKTEPHBIX YacTOT cerMeHToB pynkumii W(1,b), W(2,b) u



470 SPEECH TECHNOLOGIES

S(#). Taxxe B KaueCTBE XapaKTEPHOTO MpHU3HaKa (POHEM HCIIONB3YeTCs
KOJTMYECTBO MepexoAoB uepe3 Houb ¢pyukumid W(1,b), W(2,b) B cermen-
TE, IPUHATHIC KaK ONPeIeIICHHbIC YacTOThl. HEeCKOIbKO BapUaHTOB Xa-
PaKTepHBIX YAaCTOT, MOJTyYECHHBIC MTyTEM MHOTOKPATHOTO MPOM3HOIIIE-
HUS PYCCKHUX M YYBAIICKUX CJIOB Ha 3Tare 0O0ydeHHsI, UCIOIb3YIOTCS
KaK 3TaJOHbI (JOHEM JJISl pacro3HaBaHUs peyd. DTaloHbI (JOHEM pas3-
OMBaeTCsl Ha YETHIPE TPYIIBI, TaK KaK MPU BEHBIET-IpeoOpa3oBaHUH
C pa3IMYHBIMH MacITaOHBIMU KO3 (UIMEHTAMH g, TJIACHBIE M CO-
m1acHble (DOHEMBI HMEIOT pa3iIMuHbIEe 3HAUCHHS 110 BEIMYHHE. B cBOTO
odepenp, MHIIIe GOHEMBI PH MAJIBIX 3HAYEHUSI MAcIITaOHOTO KO-
s duUIMeHTa @ UIMEIOT CpaBHUMBIC C IIaCHBIMU (DOHEMaMH BEHBIICT-
K09((UIMECHTHI, TO €CTh Ha MECTE BBIIEICHUS COITacCHOW (HDOHEMBI
00pa3yroTcss MAaKCUMYMBI, KOTOPBIE JIETKO BBIJICITUTh. B3pBIBHBIC 3BYKH
BBIJICTISIIOTCS TTPH OOJIBITNX MacIITaOHBIX KOAIPPUIMEHTAX @ U TaK Ke
UMCIOT XapaKTEePHBIN MPOBaj MO BEJIMYHHE BEHBIIET-KO3(DDUIIMCHTOB
nepes; CoOOM.
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DEVELOPMENT OF THE CHUVASH SPEECH SYNTHESIS
SYSTEM BASED ON A COMBINED DIPHONES DATABASE

Evgeniy Sergeev, Andrey Skvortsov'

'Chuvash State University
Cheboksary, Chuvashia, Russia

As a result of this work will be solved tasks traditionally assigned to
artificial intelligence, especially tasks related to knowledge representation
and processing of natural language texts will be developed and
implemented algorithms Chuvash speech synthesizer and the estimation of
their complexity. The project involves a major speech research, the object
of study — a natural language, the actual problem — the presentation and
recognition of (interpretation of) the meaning of linguistic expressions.

ATYyaJIbHOCTb M COBPEMEHHOE COCTOSIHHE MCCIIeJ0BAHMIA
110 IaHHOH HAY4YHOH nmpodJieme

Co3manue CHUCTEM CHHTE3a pedH SBISIETCS ONHUM W3 HamOoiee
aKTyaJIbHBIX HAIpABICHUH Pa3BUTHS COBPEMEHHBIX KOMIBIOTEPHBIX
TexHojoruid. B 3apy0OexHo#l nuTeparype s 0003HAYCHHS CHUCTEM
KOMIIBIOTEPHOTO CHHTE3a pPEeuYM IMPHHATO BhIpakeHHE text-to-speech
(TTS). IlepBble pa3paboTku B 0OOJIACTH CHHTE3a PEYM OTHOCATCS K
1930-m romam U cBs3aHBI C MPUMEHEHHEM pa3paboToK B TenedOoHUH
xomnanueit Bell Labs. Ognako, mpoOrnemMsbl, BeISBICHHBIC HA PaHHUX
JTanax JaHHOM Hay4HOW 3ajja4yM, He PelIeHbl U CErOIHs: MpH peau-
3alMU CHHTE3a PEYM IO MpaBHiaM, aBTOMAaTH4YEeCKOM (POPMHUPOBAHUH
PEYEBOTO CHTHANA 10 TPAHCKPUTIIUHN WM opdorpaduieckomMy Mpe-
CTaBJICHHIO COZIEPKAaHMsI COOOUICHNSI BOZHUKAIOT MPOOIEMBI KauyecTBa
CHHTE3UPYEMOTO COOOIIEHHS, YaCTO U3 PEUEBBIX €IMHUII CKIIaIbIBACT-
csl TPyOHO MoHMMaeMas peub. CTOUT OTMETHTbh, YTO B mociuegHue 10
JIeT KaYeCTBO CUCTEM CHHTE3a pedH ObUIO CYIIECTBEHHO YUyUIIEHO 32
CUET PACUIMPEHHS UCTIONIE3YEMbIX (POHETHIECKUX CIIOBAPEH M MOJIEITH-
poBaHUs cympacerMeHTHbIX eauHul. Texnonoruu TTS wmcmons3yror-
cs B MH(GOPMALMOHHO-CIIPABOYHBIX CUCTEMaxX C PEYEBBIM JIOCTYIIOM,
B ONEpaTvBHOM (HOPMUPOBAHWU MyONMUYHBIX OOBSBICHMI (Ha BOK3a-
Jax, B a3ponoprax M mp.), Uil HHPOPMUPOBAHUS ONEPATOPOB O TeX-
HUYECKUX TpoleccaX, B Ka4eCTBE aJalTHPOBAHHOTO MPOIPAMMHOIO
o0ecriedeHus A TeX Y KOro ociaallieHO WM MOJHOCThIO OTCYTCTBYET
3peHHe, B OCIIEAHEE BPEeMs IIUPOKO BHEAPSIOTCS B 00pa3oBaHHUE.
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Cerognst pa3paboTKON CHCTEM CHHTE3a Pe4d 3aHHUMAIOTCS COTHU
KOMITAaHUH M MCCIIeIOBATEIbCKUX TPYMII, CPEIU KOTOPBIX CIelyeT Ha-
3Bath Acapela Group, Nuance,The Centre for Speech Technology Re-
search (CSTR) sauHOyprckoro yHuBepcuTeTa U Ap.

B paMkax peueBbIX HCCIIEAOBAaHUNA MOXHO BBIIACITHUTDH CIEAYIOLINE
¢byHaaMeHTalbHbIe IPOOIEMBI, Ha pellleHHe KOTOPBIX HAIlPaBJeH Mpo-
eKT: Helpo(U3HONOrus yrnpaBieHus apTUKYISAUEH, 00yueHHE S3BIKY,
KOMIICHCAIIUS U aIalTalus K TOMeXaM apTUKYJISIIHHU, CBS3b MEXIY ap-
TUKYISALUEH U aKyCTUKON, MEXaHU3MBI BOCTIPUSTHS, PACIIO3HABAHUS H
MMOHUMaHHS PEYH YETIOBEKOM.

KonkpeTHO# (pyHIaMeHTaTBHON MPOOIeMOit sSBIsieTCs pa3paboTka
Y peanu3amus nporpaMMHO-HHPOPMAIIMOHHON 000JI0UYKH CHHTE3aTOpa
YyBaIlICKOW PEYH U CO3/IaHUE HEOOXOMUMOM /i pabOTHl CHCTEMBI aKy-
CTHYECKHNX 0a3 NaHHBIX CBSI3U C apTUKYISIIIUEH.

Poccuiickuil pplHOK IpeACTaBlIeH €IMHUYHBIMU pa3pab0oTKaMu CH-
CTeM CHHTe3a peuu. B pesynbrare aHajan3a COBPEMEHHOIO COCTOSHHS
JAaHHOW HayYHOUW MpOoOJIeMbl, IPSIMBIX aHAJIOTOB HE BbIsBIEHO. Koc-
BEHHBIM aHAJIOTOM SIBJIsieTCs cuHTe3aTop Tarapckoi peun HUU «Ilpu-
KJIaJHasg CeMHOTHUKa» Akanemun Hayk PT.

IIpensiaraemblie MeTOABI M MOAXOABI PELICHUSI

NMOCTABJICHHOM 3a1a4M:

1. AHanu3 cUCTeM U TEXHOJIOTHI B 00JIACTH PACIO3HABAHUS U CHH-
Te3a peyH.

2. HUccnenoBanus MO OINpPENEIeHUI0 3HAYMMOCTH CJIOTOBOM T'paHU-
16l B (POHETHYECKOM MK (DOHOJIOTUIECKOM OTHOIICHHSX JJIS SI3bIKA C
MaJIOll KOHTEKCTHON 3aBUCUMOCTBIO.

3. Pa3pabotrka akycTudeckoil 06a3bl JaHHBIX AJIsI CHHTE3aTopa 4y-
BallICKOU peyn.

4. IlporpaMMHas pealn3anys TPAHCKPUIILIMOHHOIO aHAIU3aTopa,
IpeaHa3HaueHHOro AJs IpeoOpa3oBaHMs BXOAHOIO opdorpaduuecko-
r0 TEKCTa B pa3MEUEHHBINH (POHEMHBII TEKCT.

5. IlporpammHas peanusanusi reHepaluu MO3UIMOHHBIX U KOMOU-
HATOPHBIX 3BYKOBBIX €UHUII (AH(POHOB

6. Pa3zpaboTka mporpaMMHOTO KOMILJIEKCa CHHTE3apa pedu C MOj-
JIEP’)KKOM 9yBAILICKOTO M PyCCKOTO S3BIKa.

7. TecTupoBaHMe MPOTPAMMHOIO KOMILIEKCA.

Ienp paboThl — co3manue JUPOHHOTO CHHTE3aTopa peud. JlaHHBIH
MPOAYKT TaK e JOJDKEH cofepxarb 0a3y JaHHBIX AU(POHOB AJIs >KEH-
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CKOTO ¥ MYKCKOTO T0J10cOB. [IporpaMma qomKHa UMETh TIPEIETBHO SIC-
HBIA UHTEPQEIC U T0JDKEH ObITh OPUCHTUPOBAH HA JIFOICH pa3IHuHBIX
BO3PACTOB U MMEIOIINX Pa3JIMYHbIE HABBIKH MOJIb30BaHUS N1€PCOHAIb-
HBIM KOMITBIOTEPOM.

Pa3pa0arbiBaeMblii TPOEKT JOIDKEH YAOBIETBOPSTH CIEAYIOLINM
TpeOOBaHUSIM:

e /IMeTh BO3MOKHOCTh CHHTE3a YYBAaIIICKOTO TEKCTA KaK IyTeM 3a-
TPY3KH TEKCTa B PEIaKTOp CHHTE3aTOpa, TaK M IyTeM IMpOCTOro Habopa
B peIaKTope.

o CHHTE3aTOp pedH JODKEH BOCIPOHU3BECTH JIFO00E BBEJCHHOE Y-
BaIIICKOE CJIOBO.

e Jnst cuHTe3a peun TpedyeTcs Hape3aTs Au(POHHYI0 0a3y JaHHBIX
KEHCKOTO M MY»CKOTO TOJIOCOB.

B ocHOBY perieHus MpoOIeMBbl MTOJI0KEH METOJI apaMeTPUIeCcKOro
npezacrasieHus. C 1enblo yMEHbIIEHUs TpeOyeMol maMaTu Julsl Xpa-
HeHus 6a3bl 3BYKOB U 00ecIeueHns HeoOXOAMMON THOKOCTH. ITOT Me-
TOJI CUHTE3a YKOHOMHYHEE BOJHOBOTO, TaK KakK TpeOyeT 3HAYUTEIbHO
MEHBIIIET0 00beMa IMaMSTH, HO TIPH 3TOM OH TpeOyeT OOJbIle BRIYHCIIe-
HUI, 4TOOBI BOCIIPOU3BECTH UCXOAHBINA peueBoil curnai. [y cunTesa
MCTIONB3YIOTCS €MHUIIBI peur — auonbl. [IpenmyiecTsa 3Toro MeTo-
Ja: THOKOCTh, HEMHOTO MaMSITH JJIsl XpaHEHHUSI HCXOAHOTO MaTepHualia,
COXpaHEHNE WHANBHYATbHBIX XapaKTEPUCTHK TUKTOPA.

BxomHoit opdorpadudaeckuii TEKCT moaBepraeTces psay mociieaoBa-
TEITBHBIX 00PabOTOK C IMOMOIIBIO CITEIUATBHBIX TIPOIIeCCOPOoB. TpaHc-
KPUIIMOHHBIA aHAIM3aTOp MpeIHa3Ha4YeH Tt TpeoOpa3oBaHMs BXOI-
HOro op¢orpaduvyeckoro TEKCTa B pa3MEUCHHBIH (POHEMHBIH TEKCT.
ITon pa3merkoil moapazymeBaeTcs pa3OHeHHE TEKCTa Ha OTAEIbHbIE
aneMeHThl. Pa3meueHHbI (OHEMHBIH TEKCT MOCTyHaeT Ha BXOJ -
¢oHHOrO aHanM3aTopa. 3aja4a 1M(GOHHOTO aHAIN3ATOPa 3aKITI0YACTCS
B T€HEpALUH MO3UIMOHHBIX U KOMOMHATOPHBIX AU(POHOB. AKycTHYE-
CKHUil mporeccop Ha OCHOBE MH(OpMAIMK O TOM, Kakue TU(OHBI He-
00X0OIMMO HCIIONB30BATh, TEHEPUPYET PEUEBON CUTHAJ ITyTEM KOMITHU-
JSIAA OTPE3KOB €CTECTBEHHBIX 3BYKOBBIX BOJH COOTBETCTBYIOIIMX
mrudoHoB. Obmast cTpykTypa Ju(GOHHOTO CHHTE3aTopa MpeIcTaBlIeHa
caemyromuM obpazom (puc.1).

[Tpu pemenny 3a1a4u 3By9aHusI CHHTE3UPOBAHHOM PEUH IPETyCMO-
TPEHBI BO3MO)KHBIC MCKKCHHS 3JICMEHTOB KOMITHJISIIIMU B MTPOIEccax
WX 3aITUCH, BOCIIPOU3BEACHUH U MOAU(DUKAIIH.
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Bxoonoi mexcm

Y

Tpanckpunuyuonnwlit ananuzamop

¥

Augonnvii ananuzamop

¥

Axycmuueckuit npoyeccop

v

Peueeoit cucnan

Puc. 1. O6mas cTpykTypa IuOHHOTO CHHTE3aTOpa peuu

[Tpu perienuy 3a1a4u 3By4aHUs] CHHTE3UPOBAHHOM PEUM BBINIOJTHE-
HBI CIIEAYIOIINE TPeOOBaHMS:

1. MakcumanbHO NOJHOE HCIIOJIb30BaHUE MPU CUHTE3€ PEUM aKy-
CTHYECKUX, (POHETUIECKUX U MPOCOIUIECKUX CPEJCTB MHIUBUIYaIb-
HOCTH roj10ca U P4l UMUTUPYEMOTO AUKTOPA;

2. MuHUMaJIbHO BO3MOXKHBIE HCKAKEHHS 3JIEMEHTOB KOMITHIISLIUU
B Mpolieccax MX 3aliCH, BOCIIPOU3BENEHUS U MPOCOINIECKON MOIU-
¢bukanuu.

BrimonHenne JaHHBIX TPeOOBaHUHN MO3BOIMIIO HAMHOTO YBEIHYUTh
KauecTBO CUHTe3a. B paboTe naetcst aHanu3 npaBuil n3MeHeHUs (poHEM
B [TIOTOKE PeuH, ONUPAsCh HAa KOTOPBIE CO3/1aHbl AJITOPUTMBI. M3710%KEHBI
OCHOBHBIE ITPUHIUIIBI U OCHOBHBIE aJITOPUTMBI, TIOJIOKEHHBIE B OCHOBY
cuHTe3atopa. [IpuBeieHbl OCHOBHBIE METO/BI PEIICHHSI TOCTABICHHOM
3aa4M, COCOOBl PELIeHUs JIMHIBUCTHYECKUX OCOOCHHOCTEH dyBall-
CKOT'O SI3bIKa.
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In this paper we describe our recent work of creation speech corpora
for the Tatar language. Information from these corpora are used to create
acoustic models for speech recognition and synthesis systems. We
describe the procedure of corpora creation and their current characteristics.
Programming tools and equipment used for recording and annotation are
mentioned. We also present some future improvements that will allow to
increase speech recognition and synthesis quality for the Tatar language.

1. BBenenue

[Tog TepMUHOM KOpIyC MOHUMAETCs MH(OPMAIMOHHAS CHCTEMA,
cozieprKalias JaHHble 00 OJHOM HJTM HECKOJIBKHX SI3bIKaX B DJIEKTPOH-
HOW ¢opme. [Ipu 3TOM MHPOPMAIHS O S3BIKE MOXKET OBITH MPEICTaB-
JIeHa B pa3IMYHBIX MOAATBHOCTAX. Tak, HampuMep, MOYKHO TOBOPUTH O
TEKCTOBBIX U PEYEBBIX KOPITyCaxX, XpaHSIIIUX WHPOPMAIUIO B TEKCTO-
BOM U ayauodopMaTax.

Kakp1ii kopiryc co3aaércst sl pelieHus] KOHKPETHOH 3a/1a4H, 94TO
MO3BOJISIET YYUTHIBATh MTPU UX MPOCKTUPOBAHUU M CO3IaHHUH CTien(u-
Ky TPOBOJMMBIX HCCJEI0BaHUI. B maHHOW craThe mpeacTaBlIeHbl pe-
3yNbTaThl paboT MO CO3/IaHHIO KOPITYCOB TAaTapCKOTO S3bIKa, KOTOPBIE
CO3AI0TCS U UCIIOJIB30BaHUS B KOHTEKCTE PEYEBBIX WH(POPMAIINOH-
HBIX TexHoyoruid. Habop pedeBbix 3amuceil TpeOyercst 1k CO3JaHuUs
CTaTUCTUYECKUX MOJIEIEH 3ByKOB TaTapCKOTO SA3bIKA.

CTpyKTypa TaHHOI pabOTHI MPEIoIaraeT OMMCcaHue OCHOBHBIX pe-
3yJBTAaTOB CO3JaHHS KOPITYCOB TaTapCKOTO sI3bIKA UCXOJS U3 LEIeH UX
WCTIONBb30BaHusA. B mmyHKTE 2 IPUBOIUTCS ONMCAHUE IBYX PEYEBBIX KOP-
MyCOB, HEOOXOAMMBIX TSl (PyHKIIMOHUPOBAHUSI CHCTEM PAaCIIO3HABAHHS
peuu; B IyHKTE 3 OMHCaH peueBOW KOPITyC, 3aITMCaHHBIN I 00y4YeHUS
CHCTEMBI CHHTE3a TaTapCKOH PEUH.
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2. Kopmycel U1 pacnio3HaBaHMs TATAPCKOM peun

XapakTeprucTUKU KOPIyca, €r0 CTPYKTYpa, a TAKKe CIoco0 3ammucu
€ro AJIEMEHTOB, BO MHOTOM 3aBHUCST OT KOHEYHBIX IIeJied HCIOIb30Ba-
HUs Koprmyca. Pa3paboTka cucTeMbl aBTOMaTHYECKOTO PaCO3HABAHMS
TaTapCcKOM peur MojapasymeBaeT CO3JaHHE U HCIIOIb30BaHUE MOJENeH
TPEX YpOBHEH ONUCAHUS A3bIKA:

® AKYCTMYECKHUI ypOBEHb: MOJIEJIN IPOU3HOIICHHS aKyCTHUECKUX
eMHUII s13bIKa (poHeM, TM(HOHOB H T.1.).

® JlekcruecKui ypOBEeHb: CIIOBAPh UCIOIb3YEMBIX CJIOB, (POHETHYE-
CKHE TPAHCKPHIIIINHU CIIOB.

® VYpoBeHb SA3BIKOBOM MOJIEIH: ONMCHIBAIOTCS IPaBUIIa yrorpeoe-
HUS CJIOB SI3bIKA.

Ucxons u3 3Tol knaccudurkanyu, nNosiBIseTcs He0OX0AUMOCTh 00e-
CIICYHTh MOJIENIH BCEX 3 YPOBHEH MCXOAHOU HH(OpMaIed, Ha OCHOBE
KOTOpO# MOIIO OBl OocymiecTBIsAThCS MX oOyueHue. [Ipobnema cozna-
HUS cJoBaped u crocoba MocTpoeHUs: (OHETHUSCKUX TPAHCKPHITIIUIA
cinoB (ocymiecTBieHus: rpadeM-GpOHEMHBIX MPeoOpa3oBaHui) A Ta-
TapCKOTo s3bIKa ObLTa perieHa B [1]. B kauecTBe TEKCTOBOTO KopITyca
HCTIONB3yeTCs KOPITYC TaTapCKOTo sI3bIKa [2]. A 11 co3nanus Mojenei
aKyCTHUYECKOTO YPOBHS HCIIOBb3YIOTCS CO3/1aHHBIE PEUeBbIe KOPITYCHI.

2.1. Peuesoit kopnyc 00H020 OUKmopa

[enmpto co3maHMs JAaHHOTO KOPITyCa IMOCTYXKHJIAa HEOOXOOUMOCTH
TECTUPOBAHUS IKCIIEPUMEHTAIBHON BEPCHUU CHUCTEMBI PACIIO3HABAHMS
(hoHem TaTapckoro si3bika. bonbinas 4acTh peueBbIX 3aUCE UCIIONb-
30Bajach Al 00y4eHHUs] aKyCTHUEeCKHX MOjeJei, OcTaBIInecs — s
MIPOBEJICHNS TECTUPOBAHHUS CUCTEMBI PACIIO3HABAHUSI.

JlukTopoM ObITM POU3HECEHBI HAMOOJIee YaCTOTHBIE CIIOBA TaTap-
CKOTO 5I3bIKa. AHAIN3 YaCTOTHOCTU MPOBOJWICS HAa OCHOBE HMEIOIIE-
rocst Kopmyca u3 25 MUJUIMOHOB CJIOB.

IIpoepammnvie cpedcmea

3amuch OCymecTBIsUIach ¢ MOMOIIBIO TIporpammel SigRS, mo3Bo-
JSIOIIEN OCYIIECTBIIATh MOCIEI0BATENIbHYIO 3alUCh U XpaHEHUE MHO-
XKecTBa pedyeBbIX (pparMeHToB. [|OMOTHUTENBHON BO3MOXKHOCTBIO SIB-
JsieTcss 0TOOpaKeHHe CIEKTPOrpaMMbl 3aITUCHIBAEMOI peun B peskuMe
peanbHOro BpEMEHHU, PUCYHOK 1.
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Resdy NUM

Puc. 1. UacTpy™MeHT [uis1 3anicH pedeBsIX parmMeHToB SigRS

Obopyoosatniue u ycio8us 3anucu

Jnst 3anucn mcnonb3oBaics HoyTOyk HP Pavilion dv6 u aymuo-
rapuutypa Sennheiser PC330 G4ME. 3anuch ocyiecTBiasiach B TH-
XOM O()MCHOM TTOMEIIICHHH.

Pezynemam

O6iee ymncno 3anucaHHbX cioB pasusiercs 10788. Kaxnoe cio-
BO OBLIO 3amucaHo 1Mo oxHOMY pasy B (opmare 22 kHz 16 bps PCM.
IomyuuBunecs 3anucu ObUIM pa3aesieHbl Ha 00y4arolyto U TECTOBYIO
4yacTh B mponopuuax 9 k 1. OCHOBHBIE XapaKTEpUCTHUKH KOPITyCca Ipei-
CTaBJIeHbI B Tabmuie 1.

Tabauya 1
XapakTepuCTHKH TATAPCKOI0 pevyeBoro Kopmyca oHOro JMKTOpa
[Tapametp 3HaueHHe
KommuecTBo daitnos 10788
OO01as MPOAOIKUTETBHOCTD 4:56:45
KonnvecTBo ¢aiinoB B o0yuarolei 4actu 9631
IIpomomxuTenbHOCTh 00yJaroIIeH YacTh 4:26:42
KonnuecTBo ¢aiiiioB B TeCTOBOH YacTn 1157
IIponomkuTenbHOCTh TECTOBOM YacTH 0:30:03

[TocTpoeHHast Ha OCHOBE JAHHOTO KOpITyca SKCHEpUMEHTaIbHas
crcTeMa pacro3HaBaHus poHeM nokaszana 61% kauecTBO paboTHI.
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2.2. Muo200uKkmopHhblii peuegoil KOpnyc mamapcKoz2o A3vlKa

Lenpto gBnsieTcs CO3aHUE PEIPE3EHTATUBHOTO PEUEBOr0 KOPIY-
ca TaTapcKOro SI3bIKa, COAEPIKAIIEr0 YHUTAEMYIO M CIIOHTAaHHYIO PEYb
MHOKECTBa AUKTOPOB. Koprnyc co3maéres ¢ 1enbio UCTONb30BAHUS B
Pa3IUYHbIX UCCIEOBAHUAX: OT SKCIEPUMEHTAIbHOIN (POHETHKH /10 aB-
TOMaTU4ECKOTO PAaCIO3HAaBaHUsI CIIUTHON TaTapCKOW peyn.

OCHOBHOM MOTHBAallME€N K CO3TaHHI0 MHOTOJUKTOPHBIX KOPITYCOB
3Bydalllell peur CIyXHUT OOJNbIoe pazHoOOpazue 0coOeHHOCTEH Tpo-
n3HomeHus. YtoObl cucTeMa pacro3HaBaHUs peuH MMOKa3bIBala yCTOM-
YHUBBIC PE3YNBTAaThl MPU CMEHE IUKTOpAa OHA JOJDKHA ONMHPAThCS B
cBOeH paboTe Ha aKyCTUYECKHE MOIEIH, allPOKCUMHUPYIOIINE MaKCH-
MaJbHOE KOJIMYECTBO 0COOCHHOCTEH MPOU3HOIICHUS. JI0OUTHCS 3TOTO
MOJKHO 32 CYET HUCIOIB30BaHU MPU O0YUEHUH dTHX MOJENIEH PEUEeBBIX
3anucel OOJIBIIOTO YKCIa TUKTOPOB Pa3HOTo Ioja, BO3pacTa, TuajeK-
Ta, 0COOCHHOCTEH MPON3HOLICHUS.

st Toro uro6b1 00ecnednTh BBITIOTHEHHE TPEeOOBaHUN MO KOJIH-
YeCTBY TUKTOPOB, IPOAOJIKUTEIBHOCTH 3aIlIUCeH, a TaKke pa3HooOpa-
3MI0 MCIOJIb3YEMOH JIEKCUKHU, ObUIO MPHUHSTO PEIIEHHE O MO3TAHOM
CO37IaHUM KopITyca TaTapckoi peun. CTpyKTypa KopIyca COCTOUT u3 3
OCHOBHBIX YacTel, pUCYHOK 2:

1. «Snpo» — "acTh Kopmyca, mpeiHa3HaYCHHAs sl 00eCIeueHus
MaKCHMaJbHO MOJHOTO OXBaTa (POHEM TaTapCKOTO sI3bIKa Ha MEPBOM

CnoHTaHHas peyb
* HeoOxoauMMoCTb CTeHorpadupoBanna
* HeobxoanMocTs CermeHTpoBaHia

Yutaemas peqb
* Kaxablit AMKTOp HenpepbIBHO YMTaeT
30-MUHY THBI bparmMeHT
*  PasnnyHble KaHpbI: HOBOCTH MOMUTHKA,
cnopTa, KyneTypkl, NMTEpaTypa
* OBecneunBaeTcA pasHoobpasue
DOHETUYECKN KOHTEKETOB
* HeolXx0aNnMoCTb CerMeHTHpOBaHKA

«Fapo»
Bonbiuoe KonnyecTso
IUKTOPOB
Hebonebwasn
ANVTENEHOCTL 3ankcelt
QOHEeTHYeCKanA NonHoTa
OTaenteHsle daiine gna
KaXA0r0 NPe/N OKeHUA

Puc. 2. CtpykTypa MHOTOTUKTOPHOTO PEYEBOT0 KOPITyCca TATAPCKOTO SI3bIKA
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sTare o0y4eHus: MOJIeJIel CUCTEMBI paclio3HaBaHus. Bkitouaer B ceOst
HEOOJIbIIIME M0 MPOAOIKUTEILHOCTH 3aIUCH OOJIBIIOTO KOJIWYECTBA
JTUKTOPOB.

2. YuTaemas peub — 4acTh KOpITyca, HAIIPaBJICHHAs HAa HAIlOJHEHHUE
KopIyca 0ojee IpoIoKUTETbHBIMU 3aMIUCSIMH.

3. CnoHTaHHas peyb — 4acTh KOpIyca, coaeprKaiiasi HermoJroToB-
JICHHYIO pedb, 3aMETHO OTIIMYAIOIIYIOCS [0 CBOMM XapaKTepUCTHUKAM
OT YUTAEMOM.

IIpoepammnvie cpedcmea

[Tpu moAroTOBKE SKCHEPTaMU TEKCTOB AJISl 03ByYMBAHUS HCIIONB30-
BaJIUCh JIBA OCHOBHBIX KPUTEPHUS: HEOOXOAUMOCTh 00ecTieunTh (poHe-
THUYECKYIO TIOJTHOTY M pa3Hoo0Opa3ue 3anucanHbix Gppa3. @oHeTnyeckas
MOJTHOTA MOApa3yMeBaeT Mo COO0M Halu4yhe B MPOU3HECEHHOU (pa-
3e Bcex 0a30BBIX aKyCTUYECKHX enuHUIL s3bika (pouem). [lox 3amaueit
MaKCHMU3aluN (POHETHIECKOTO Pa3sHOOOpa3Hs MOHUMAETCS yBeJHue-
HHUE KOJIMYECTBA Pa3sHOOOPA3HBIX KOHTEKCTOB MPOM3HECEHUS KaXIOH
(OHEMBI.

Jlyis BBIIOTHEHMsT JAAaHHBIX TpeOoBaHWMU ObLT pazpaboTaH W WC-
MOJIb30BaH HHCTPYMEHT aBTOMaTUYE€CKOTO MOCTPOCHUS (POHETUIECKOM
TPAHCKPHUILIMN TaTapCKUX TEKCTOB M MX CTATUCTUYECKOIO aHaJn3a.
OkcnepTy ObUIM JOCTYNHBI TUCTOrpaMMa 4acTOTHOCTH (DOHEM U HH-
dhopmarus o KoJardecTBe 2- U 3-rpaMM, pUCYHOK 3.

CepakaHTNaP KUP3K BYAFaH KUHALNGPHE BHpanap « | Transcribe

S1ER1ZZA2N1T1L1ARIKIIR1AAKIB ULG A2 N K11NN AASS1L1
AARTN1EBTIR1AALIAA

Forewa

L1
K1

Konuectso

5
3
3

Dons
153846159
128205137
7692308
7692308

NGram

AR1

A2NT

ARKT
AALL

Beposmocms
0,989919775080.
0,983919775080.
0,434994074396.
0,434994074396.
0,138015870808.
0198015870808,

il »

»

NGram

ARIKI
AZNKI
AZNITI
AAKIB
AALT-AA

Beposmocts

0,989919775080...

0.989913775080.
0,989919775080.
0.989919775080.
0.989915775080.
0.989919775080.

«| 2.rams count = 33
(=] Fomms coi=ss

2.grams list
"s>-ST1, ART AN

NKT', NT-EL NITH, NN-ART RI-AR,
RN 'S1-ESSTAT, TILT, UL" ZZA2,

rams list
>S5 1E ARIKT, A2NKT. AZNTTT, "AAKI-B, AALT-AX,

Puc. 3. ITHCTpyMeHT sl aHaIn3a TaTapCKUX TEKCTOB

3anuch pedyeBbIX (parMeHTOB B MOAKOpIyce «Smpo» ocymiecT-
BJSIAch B mporpamMmMe SigRS, B moakopiryce 4nTaeMoil pedn — B mpo-
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rpamme Audacity [3]. C yu€Tom TOro, 4TO B YUTAEMOM YacTH KOpITyca
MPOU3BOIMIIACH 3aMUCh 30-MUHYTHOTO (pparMeHTa TEKCTa, JUIs Jallb-
HeHIero ucnoab30BaHusl ObLI0O HEOOXOAUMO MPOU3BECTH IPOLEAYPY
CEerMEHTHPOBaHMS. DKCIepTaMU C MOMOIIbI0 TporpaMmsel Transcriber
AG [4] O6buTH BBIJICIICHBI BpEMEHHBIE TPOMEKYTKH MMPOU3HECEHUS KaXK-
JIOW MTHTOHAIIMOHHOMN TPYIIIHI.

Kpome Toro, Obuta mpeayioxkeHa MoAeIb pa3METKH PeueBOro Kop-
myca, LEeJbI0 KOTOPOH SIBISICTCS ACCOIHMALUS JTOTONHUTEIHHON WH-
(dopmManuu 0 peueBOM CHTHAJIE, KOTOpasl B JaJIbHEHIIIEM MOXET OBITH
HCHOJIb30BaHA CUCTEMOM pacro3HaBaHUs pedud. [[onoJHUTENbHAS UH-
(dopmanust BBOOUTCS MyTEM PACCTAHOBKU CIEIUAIBHBIX TETOB, KOTO-
pBIE MOXKHO Pa3leNIUTh Ha HECKOJIBKO OCHOBHBIX TPYIIIL:

1. Tern ucnonmp3yemoro sizbika: *1* (Tarapckuii si3bIK), *p* (pyc-
ckuil), *aHrn* (aHmmickuil), *T-pak™ (TaTapckuil ¢ pycCKUM aKIieH-
TOM), *p-Tak* (PyCCKHI ¢ TATApCKUM aKIIEHTOM).

2. Term o0o03HAa4YeHHUS OCOOCHHOCTEH MPOW3HOIIEHUS CIoB: *m*
(mmnanexTsl), *:xk* (>kapron), *o* (oOpwIB cioBa), *or* (oroBopka), *3*
(3amkanue), *men* (menot), * MH* (MPOTKHOE TPOU3HECCHHE).

3. Teru obo3nauenus myma: *kd* (xamens), *cdh* (cTyk), *cBd*
(cBuct), *0d* (menecr Oymarn), *mMp* (myspika), *nad* (nenwue),
*x(p* (OIHOBPEMEHHO HECKOJBKO rosiocoB), *cM¢p™* (cmex), *mmaud*
(rumau), *ad* (3x0), *Bad* (rpomkuii B1OX), *and* (arrogucMeHTH),
*ckpd* (ckpum), *mmp* (mmeiranbe), *md* (mpoune nrymsrn).

4. Teru ans 5KCTPANMHIBU3MOB: *cM™* (cMex), *ruraa™ (miaw), *k*
(xamrens), *Ba™* (Bnox), *u* (vaBkanbe), *mmM™ (LIMbIraHbe), *aa*, *ee™,
*Mm*, FaE*, *un®, *oo*, *yy* (3amonHeHHbIe May3bl), *rM* (XMM).

Obopyoosarniue u ycio8us 3anucu

Jns 3anvcu mcnonb3oBaics HoyrOyk HP Pavilion dv6e ¢ aymuo-
rapuutypoii Sennheiser PC330 G4ME wu HoyTtOyk Lenovo IdeaPad
U430p c aymuo-rapuutypoir Sennheiser GAME ONE. 3ammch ocy-
IIECTBIISUIACH B THXHUX [TOMEICHUSX.

Pezynemam

OCHOBHBIE XapaKTEPUCTHKH KOPITYCa, a TAKXKE OCHOBHBIE JTaIlbl
€ro COo3/1aHMs NPE/ICTABICHBI B TA0IUIE 2.

[TocTpoeHHast Ha OCHOBE JaHHOI'O KOPITyCa KCIIEPUMEHTAIbHAS CH-
cTeMa pacro3HaBaHMs OTACIBHO MPOU3HECEHHBIX CJIOB MoKaszana 92%
KauecTBO PabOThI, CIUTHOM TaTapckoil peun — 70% kauecTBO pabOTHI.
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Tabauya 2

XapaKTEePUCTHKH TATAPCKOr0 MHOTOIHKTOPHOI0 PeYEeBOro Kopmyca
1 3TaMbI €r0 CO3AaAHUsA

(hparMeHTOB

Uuraemas | CiontanHasi | Bech
IMapameTtp «npo»
4acTh 4acTh KOpITyC
IIpomomxuTensHOCTD 9:14:50 | 19:03:47 0 28:18:37
KonnuecTtBo nukTOpOB 251 39 0 290
CpenHsis IpoIOIKUTETh-
PEARA TIPOA 2:12 29:20 0 5:51
HOCTb 3amucH | IUKTOpa
Orarbl:
1.1.ITogroroBKa TEKCTOBBIX
MaTepHaioB (aHAIH3 n B B
(hoHETHYECKOW TIOTHOTHI U
pa3Ho00pasms)
1.2.Bb160p TEKCTOBBIX
MaTepHraIoB 13 Pa3IMUHBIX — + -
HCTOYHUKOB
2. Tlouck JUKTOPOB + + +
3. 3amuch pedeBbIX " n "

4. CrenorpadupoBaHne

5. CermenTanus

6. AHHOTHPOBAHHE

3. Kopnyc nisi cunTe3a peun

3amaya CHHTE3a peyy COCTOUT B (POPMUPOBAHMHN ayJHOCUTHAIA HA
OCHOBe (ppasbl, MPEJACTABICHHON B TEKCTOBOM BHJe. bonbias 4acTh
MOAXOAOB K CHHTE3y PEYH OCHOBBIBAETCS HA KOHKATEHATUBHOM ITOJI-
xone (mudonnsiii cuaTe3 [5], Unit selection [6]). McxomHol nHpopMa-
LHEW B TAHHBIX MOAXOAAaX CIY’KaT BBIIEJICHHBIE U3 PEUYEBBIX 3aluCcel
akyctuueckue eauHuisl. Haumnas ¢ 2002 roma, HaOupaeT nomyssp-
HOCTb aJbTepHATUBHBIN, MTapaMeTPUUIECKHI, TOIXO K CHHTE3Y PEeYH, B
KOTOpOM 0a30BBIMH 3JIEMEHTAMH SIBJISIFOTCS HE BEIOpaHHBIC (PparMeHTHI
3aMucH, a CTaTUCTUYECKHUE MOJIENIH 3BYKOB SI3bIKA.
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[Tpu pa3paboTke CHHTE3aTOpa TaTapCKOH PEeYH HCIIOIb3YyeTCs Ma-
paMeTpUUYECKUI MOIXO0J, MTPU KOTOPOM MOJICNIA 3BYKOB CTPOSITCS Ha
OCHOBe CKpBIThIX MapkoBckux mofeneir (HMM-based speech synthe-
sis, HTS [7]).

Jlnst 0OyueHust CKpBITBIX MapKOBCKUX MoOjeei HeoOXoAuMo Ha-
JMYHe aHHOTUPOBAHHOTO peueBoro kopmyca. OqHAKO B OTIMYHE OT
KOpIIyca JJisl pacrlo3HaBaHMS PEYH, KOTOPBIH JOMKEH MaKCHMAJbHO
MIOJTHO OTMCHIBATH Pa3HOOOPa3He roI0COB M COCOO0B MPONU3HOLICHNUS,
KOPIIYC JUISI CHHTE3a PeUYH JOJDKEH OTpakaThb OCOOCHHOCTH TPOH3HO-
HICHUS] KOHKPETHOTO JHUKTOpa, HA OCHOBE KOTOPOTO OYyIeT CTPOUTHCS
KOHEYHBII CUHTE3aTOp PEUH.

Obopyoosanue u ycio8us 3anucu

Emé omgHoit 0cOOEHHOCTBIO CO3MaHMsl KOpITyca JJIsl CHHTE3a Peur
SIBIISTIOTCSI TPEOOBaHMS K KaUECTBY MCIIOIB3YEMOH anmaparypsl ¥ yCIio-
BUSIM 3amucd. J[JIsi cO3aHuM KOpITyca TaTapcKoro si3bIka ObLT 3a1ei-
CTBOBaH NPO(ECCHOHAIBHBIN IUKTOP, 3allUCH OBLTH C/IETaHbI B 3BY-
KO3aITMCHIBAIOIICH CTYIHH, B 3ByKOHSTIPOHUIIAEMOM MOMEIICHUH C HC-
MOJIb30BaHUEM MTPOPECCHOHAILHOTO 000PYIOBAHHMS.

Pezynemam

B 3amucannbIxX ayauodaiiiax dKcrepraMy ObUTH BPYYHYIO pa3me-
YEeHBl BCE MHTOHALMOHHBIC TPYIIIbI, MOCIE Yero ObLIa MOCTPOCHA U
UCIIONIb30BaHa CUCTEMa pacro3HaBaHus GpoHeM. Takum oO6pa3om, Bech
KOpIyc ObLT (QoHETHUECKH pa3MedeH. [1JIg CHHTe3aTopa peur ObLIH HC-
MOJTb30BaHBI CKPBIThIC MapKOBCKUE MOJIEIH, MOCTPOSHHBIC OTICIBHO
JUTSL KaXKTOW M3 KOHTEKCTHO-3aBUCHMBIX (DOHEM: B KaueCTBE KOHTEKCTa
YUUTBIBAIUCH 110 JIBe (DOHEMBI JI0 U TIOCIIe aHATM3upyeMoid. OCHOBHBIC
XapaKTePUCTUKH TTOJIyYEHHOTO KOPITyca MPEICTaBICHbI B TAOIUIIC 3.

Tabauya 3
XapaKTepuCTHKHA TATAPCKOT0 Pe4eBOro KOPIyca JIJisi CHHTE3a peqn
IMapamerp 3HaueHue
KonuuecTtBo AukTOpOB 1
O01mas MpoAOIHKUTEITHHOCTD 18:54:03
YactoTa TuCKpeTH3aIuN 44,1 kHz
burpeiit 24 bps
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ITanwi

Jlyis ynydineHusl KauecTBa 3ByYaHHs CHHTE3aTopa TaTapCKOH pedu
HEOOXOIMMO YBEIIMYUTh KOJIMYECTBO aHAIM3UPYEMBIX CHUCTEMOW KOH-
TekcToB. Ha NaHHBIE MOMEHT B Ka4eCTBE KOHTEKCTA HCIOIb3YeTCs
uH(pOpPMALIUS UCKITIOUUTEIBHO 0 (pOHEMaX, 3BydallluX 0 U MOCTE Te-
KyILIEN.

Bblia npeiokeHa MoJIeTb pa3METKH KOPITyca, OCHOBHBIC JICMEH-
ThI KOTOPO MOXHO MPEACTABUTH CICAYIOIIUM 00pa3oM:

1. YpoBeHb poHeM: TeKyIas poHeMa, 1B MPE/IIIECTBYOMINE, BE
nocieaywmue GOHEeMEI.

2. ¥Yposensb cinoros: tun ciora (V, VC, CV, CVC, VCC, CVCC);
no3uius (GoHEeMBI B cJIore; KOJMUECTBO (OHEM B MpPEABLIYIIEM, TEKY-
IeM, MOCIIEYIOIIEM CJIOTe; HOMEp TEKYIIEro CJIora B CJIOBE; IIacHast
B TEKYIIIEM CJIOTE.

3. YpOBeHb CIIOB: 4acTh PEYH, KOJIMYECTBO CIOTOB JUIS HPEIBIITY-
IIEro, TEKYIIETro, CIACAYIOIIETO CJI0Ba; KOJUYECTBO MPEAIICCTBYOIINX
Y TIOCJICAYIONIUX CJIOB BO (hpase.

4. YpoBeHb (pa3bl: KOTMYECTBO CIOB/CIOTOB B TPEABITYIICH, TEKY-
e, mocieayromei ¢gpase.

4. 3akiaouenue

PazpaboTanHbie BepCcHM KOPITYCOB 3Bydalllell TaTapCKOW PEYH I10-
3BOJIAAIOT CTPOUTH AKYyCTHYCCKHUC MOICIIN, HCO6XOI[I/IMI>IG JIIsL pa6OTBI
CHUCTEM aBTOMATUYCCKOT'O paCIlO3HABAHUA U CUHTC3a PCUU.

JanpHeliee pa3BUTHE KOPITYCOB IPENyCMAaTPHUBAET YBEIUYEHUE
00bEMa peueBoro MaTepuana, BKIIOUCHHE 3allMCel CO CIOHTaHHOU pe-
Ybl0, a TAK)KE MPOBEIEHUE pa0OT MO IKCIIEPTHON pa3MeTKe KOPITYCOB C
y4ETOM pa3pabOTaHHBIX MOJIeNIeH aHHOTHUPOBAHMSI.
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