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Introduction: Natural Language Generation, Linguistic and Semantic
Resources

Natural Language Generation (NLG) is defined as a knowledge-intensive problem, because it
requires a lot of resources and different types of knowledge. Natural Language Generation requires
knowledge about the domain described in the texts, knowledge about the natural language, which is
generated (vocabulary, grammar, semantics), strategic rhetorical knowledge (how to achieve certain
communication objectives, how to build various types of text, text style) and so on. On one hand,
solid theoretical research is needed, which is related to the linguistic nature of the generated output,
natural language texts. On the other hand, a more technocratic attitude toward computer generation
has also its arguments and involves in a specific way some modern semantic technologies. The
most numerous are the systems and applications for NLG which produce English. Production of
other natural language is still a serious research challenge.

In general, the task of natural language generation has two dimensions of linguistic
specification.[Bateman, 2002] Firstly, the information in the future text may be more specific or
more abstract (stratification with levels: text style, semantics, lexico-grammar, graphology
/phonology). Secondly, the information may correspond to different values of the meaning, or meta-
functions (propositional, interpersonal, textual). This is the base of the idea for true NLG nature and
for the tasks in computer generation process:

1) content selection and content interpretation,

2) text planning,

3) lexico-grammatical realization of the text.

Techniques for content selection of are associated with decisions which part of the input
information to be incorporated in the future text and which to be omitted. The classic way to
determine the content was introduced by text schemes [McKeown, 1985] and plays an important
role in the structuring of texts in many systems for NLG. Some of today's systems/ applications for
NLG use completely different techniques for content selection when they implement so called
“open planning” [Bouayad -Agha et.al., 2012-1]. These techniques depend directly on the specific
input knowledge representation, namely representation in RDF-graphs.

The techniques for content interpretation vary from creating mapping tables for terms of application
domain and linguistic resources to ontological models with different complexity. The role of
ontologies here is to link the domain concepts to the linguistic nature of the language entities, which
express the concepts in the text. It is claimed in [Bouayad-Agha et.al., 2012-2] that one of the most
promising such ontologies is the Generalized Upper Model [Bateman et.al, 1990], which evolution
goes on more than 20 years [Bateman et.al., 2010].

Concerning the lexico-grammatical realization of the text, the existing techniques applied in the
NLG can be classified into a scale. At the one end of the scale are the sets of templates, and at the
other end- conversions with constructions of grammar. The structural templates can be fixed or
parameterized, and are triggered by specific communication objectives or semantic specifications.
Grammars aim to map every well formatted semantic input to a corresponding string or sequence of
strings representing the generated output text. The approaches to this task contain a huge amount of
work on NLG. The most famous formalisms and their corresponding grammatical resources for
NLG are: Head-Driven Phrase Structure Grammar [Pollard and Sag, 1994] and semantic head-
driven generation [Shieber et.al, 1990], the Meaning-Text Theory of Melchuk and the generator
RealPro [Lavoie and Rambow, 1997], the Functional Unification Formalism (FUF) [Elhadad, 1990]
and the grammar SURGE: Systemic Unification Realization Grammar for English, message-
directed processing [McDonald, 1983] and lexico-grammatical resource MUMBLE, generation
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with grammar directed control suggested for the Penman system [Mann, 1983] and grammars in the
Environment for multilingual generation KPML [Bateman, 1997].

The paradigm of Systemic-functional linguistics [Halliday, 1994] is one of the most successful
formulations for natural language generation. Systemic-functional linguistics offers exceptional
opportunities for parallels in systemic functional descriptions of different natural languages. Such
parallels allow faster and more effective formalization of linguistic knowledge in the creation of a
application for natural language generation in a newly handled language.

Specificity of systemic-functional view of NLG is the organization of the entire process of
generating around the communication goals, and not around the grammatical structures of the
particular natural output language. This is the basic idea of building a search space of systemic
networks, which is in fact an applied resource of the Systemic-functional grammar of the particular
natural language. To realize such a grammar it is necessary to be modeled (some) linguistic
phenomena of the natural language in terms of Systemic-Functional linguistics.

An interesting feature of the NLG is that from the output texts it could not be assessed what
technologies are used in the process of generating- basic word processing or depth methods with
rich resources. Thus, what is the scope of linguistic phenomena, with which the natural-language
generator operating is a very important characteristic.

As a sub-field of Natural Language Processing, the Natural Language Generation is affected by
semantic technologies [Staykova, 2014], and they are Information Extraction, Knowledge
Representation, Ontological Engineering, Knowledge Extraction, Semantic Annotation. According
to the popular definition in [Polikoff and Allemang, 2003] semantic technologies are software
technologies, which allow the meaning of information and associations between units of
information to be available for processing during the program execution.

The technology of semantic annotation is important for the thesis, because of intention more
comfortable means to be offered for pre-processing text corpuses for NLG. According to [Erdmann
et.al, 2000], metadata is attached to the texts during the semantic annotation process. It must make
the semantics of the terms in the text "understandable™ for the machines. This process is generally a
semi-automatic. It consists of knowledge extraction, which means that a connection is established
between lexical terms of the text and, for example, ontological concepts, which carry “the
meaning”. This way knowledge is acquired, which meaning has been needed for the computer
operations in the particular context

The approach for semantic annotation “Ontology-to-Text relation”, which is proposed in [Simov
and Osenova, 2007] and further developed in [Simov and Osenova, 2008], is based on the view that
semantic annotation could be taken from the perspective from ontology to the text. It uses ontology-
based lexicons.

The main idea of the method is specially designed resources- terminological lexicon and annotation
grammar to be used in combination in identifying occurrences of the ontological concepts in the
text. The terminological lexicon is a set of lexical equivalents of the terms of ontology. Annotation
grammar is a means of recognizing the ontological terms in the target texts. A partial annotation
grammar contains at least one grammatical rule for each term from the lexicon for recognition of
the concept. In order to facilitate the work of the annotation grammar, it is necessary to perform
preprocessing of the text. Setting the grammar may be considered as a second stage of training in
applying the approach “Ontology-to-Text relation”.

In comparison with the classical method for semantic annotation the approach “Ontology-to-Text
relation” uses ontologies as an essential resource for compiling and processing of terminological
lexicon. It is very appropriate when working with texts thematically classified in a particular field of
knowledge. NLG requires presentation of knowledge in the domain of future texts, so semantic
annotation method "From ontology to text" is suitable preparatory work for the generation. The
benefits of re-using the semantically annotated text would be greater as well as to adjust the process
of NLG and to evaluate it.

For this thesis as the theoretical basis of the NLG in Bulgarian is selected the paradigm of
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Systemic-Functional linguistics, as it is one of the most successful theories and application field in
the NLG area. On the base of the [Halliday, 1994] theory, the Systemic- Functional grammars are
focused on coding semantic links of the text in a functional form. They are aimed at direct
correspondences between higher levels of text organization as text plan. This is a prerequisite for
applied scientific research to generate several types of texts - technical instructions in Bulgarian.
Access to the Environment for multilingual generation KPML assists in creating, testing, and
applying Systemic- functional grammars of different natural languages.

It is clear for the presented overview that the Natural language generation can not be realized
without lexico-grammatical and semantic resources. Developing of domain ontologies is natural,
but also very important is the role of higher-level models to connect the semantic and linguistic
knowledge representations. So, the ontology engineering is tightly connected to the NLG. Also, the
semantic annotation of natural language texts has its role in the process of NLG as a pragmatically
significant task. Semantic annotation is of interest especially applied to natural languages other than
English due to the small number of studies and working implementations. Therefore research
interest in this thesis is also the presentation of knowledge in ontological models and and semantic
annotation as part of the main task of automatically generating texts in Bulgarian. From a presented
overview it is clear that the natural language generation is an area with a specific theoretical
platform and useful pragmatic implementations, an area yet to show its potential.

The Dissertation Aims and Tasks

The main objective of this thesis is research and experiments for the realization of natural language
generation of Bulgarian texts through the creation of linguistic resources for major sites of
Bulgarian language and semantic resources for specific domains. The research tasks of the thesis
are specified based on the analysis of contemporary approaches, models and techniques for
formation of linguistic and semantic resources, taking into account the problems of the natural
language generation. They are consistent with the needs of the research environment in which the
author worked.

Tasks of the dissertation are listed as follows:

1. To be created formal descriptions of basic linguistic objects of Bulgarian are created in
following the Systemic Functional Theory of Halliday. The aim is created descriptions
to be applied in the process of NLG, namely generation of Bulgarian technical
instructions.

2. The developed formal descriptions to be implemented in a form of computational
resource for NLG in Bulgarian within the Environment for Multilingual Generation
KPML.

3. The developed lexico-grammatical resource to be used for automatic generation of
coherent technical texts in Bulgarian on a chosen domain.

4. A scheme for semantic annotation of specialized Bulgarian texts to be created on the
base of modern semantic technologies and implemented for domain of interest.

The work presented in the dissertation is based on the following research projects and is carried out
with the active participation of the author:

AGILE: , Automatic Generation of Instructions in Languages of Eastern Europe” is a research
project funded by the European Commission realized under the program INCO-Copernicus from
1998 to 2001 by partners from five counties: United Kingdom, Germany, Check Republic, Russia
and Bulgaria.

SINUS: ,,Semantic Technologies for Web Services and Technology Enhanced Learning” is a
research project Ne D-002-189 funded by the National Science Fund of Bulgaria from 2009 to 2012.
The results of the SINUS project are available at sinus.iinf.bas.bg.
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1. Preparation of Lexico-Grammatical Resources for NLG in

Bulgarian

Researchers in the field of computational linguistics have shown interest to natural language
generation in Bulgarian since the first experiments into the processing of natural language. The idea
of Ruslan Mitkov about a system generating Bulgarian texts [Mitkov, 1990] is associated with the
domain of geometry, and namely descriptions of basic geometric terms to be generated in
Bulgarian. In recent years, there are interesting developments of modeling Bulgarian language
related to machine translation, for example [Ranta, Angelov, Hallgren, 2010]. There is experience
in the generation of Bulgarian sentences starting from conceptual graphs [Bontcheva and Angelova,
1996]. However, only the realization of NLG process reported by AGILE project produces coherent
Bulgarian texts. In that the natural language generation is realized as parallel process of automated
text production in three Slavic languages: Bulgarian, Check and Russian [Kruijff et.al., 2000]. It is
this research that is discussed in detail within the thesis .

1.1. Modeling some linguistic phenomena in terms of Systemic Ffunctional

Grammar

Generally speaking, to generate a sentence of a natural language it is enough the generator to have
only the necessary lexical and grammatical information about realized linguistic phenomena in this
particular sentence. By this logic a small corps of target texts is defined to explore the specific
language phenomena manifested particularly in the type selected texts to be explored the specific
language phenomena manifested particularly in the selected texts. The needed lexical material for
generation in the selected area is fixed this way. The chosen type of texts for our examples is
instructional texts and the domain is CAD/CAM software.

The text corpus consists of 9 procedures in Bulgarian, 194 sentences (clauses) 1219 words. A
detailed analysis of the text corpus is performed in three steps. First, the grammatical structures
used in the procedures are determined. Second, a study on ways to describe the linguistic
phenomena in terms of Systemic Functional Linguistics is performed. Third, formal specifications
for basic grammatical functions are developed.

In general, having the models of linguistic phenomena, further work is organized towards the
creation of fundamentally built set of resources and a complete description of the grammar. The set
of linguistic models presented here is a partial detail in respect to the complete model of grammar
and is working in the chosen domain.

Systemic functional grammar as systemic network makes it possible to define the regions, in which
the structures typical of the subject area are assembled. The grammatical structures are modeled in
manner to be re-usable for any other generation process, as they reflect a principle grammatical
model. Construction of complete applied grammars is not intended by researchers of AGILE
project. This is the reason the suggested modeling of linguistic phenomena to be partial, but
covering all registered phenomena in the text corpus.

[CraiikoBa u Ilenues, 2000] presents the first small step to introduce terminology for a systemic -
functional analysis of the Bulgarian language. However, in this dissertation the author has adhered
to the established English terminology to describe linguistic phenomena as systemic networks.
Systemic networks were drawn in following areas after an analysis of these phenomena in the
Bulgarian language, and particularly in the text corpus:

Process types are determined as they are used in the text corpus.

Process circumstances

A key system here is TYPE-OF-CIRCUMSTANCE. Examples of circumstances from the text
corpus are the most commonly associated with material processes to which an adjunct for place is
added. Marked are also occurrences of phrases expressing the relation part — whole (for example,
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kpatna mouka Ha Oveamalend point of an arc) and of phrases expressing the relation of referencing
(for example, Bvsedeme vewva cnpsmo donupamennama.l Enter angle to the tangent.)

Diathesis

According to a systemic functional analysis a core of functional- semantic field Diathesis is the
category Voice. The Voice can be described as a link between transitive functions expressed
through the roles of the process participants and the functions for activity in the process Agent and
Medium [Halliday, 1994, ctp.161]. Except through the morphological category of Voice passivity
can be expressed also by "middle construction”.

Modality

Modality has the characteristic manifestation on the level of the clause in imperative or indicative
form of the verb. In the text corpus, the number of imperative and indicative clauses is almost equal
because of the style of instructional texts. In other texts, the imperative mood of verbs would not be
so well supported. Only the polite form of the verb is used, 2" person, plural. There are no
interrogative or conditional sentences in the text corpus. Features of the indicative and imperative
clauses are analyzed .

Temporality

It is assumed in modern linguistics that the Bulgarian language has nine verb tenses [Boskues,
Kymapos, [Terues, 1999r.]. Only two of them are found in the studied text corpus: present and past
indefinite. The occurrences of present time are the most numerous.

Completeness of the Process

Perfective/Imperfective verb aspect is a feature of Slavic languages, including Bulgarian. In fact,
there exists an interesting discussion on the nature of this phenomenon, but it is widely assumed by
the linguists that the verb aspect in Bulgarian is a lexico-grammatical feature of verbs [boskues,
Kymapos, ITenuer, 1999]. From the point of view of Systemic Functional theory, the verb aspect is
a function of the Predicator.

As imperfect verb forms and perfective occurrences are observed in the texts of the corpus. Verb
aspect is not influenced by the predominant use of imperative mood in the texts under question. A
new system is introduced to the systemic grammatical network to handle the feature of verb aspect
in Bulgarian.

The level of clause complexes

In Systemic Functional Grammar of Halliday [Halliday, 1994] it is supported the notion that the
complex sentences (clause complex) can be seen as a set of sentences, the same way as the groups
(nominal, verbal, adverbial) may be perceived as "a set of words". The challenge in the organization
of complex sentences arises from the various ways in which simple clauses can be connected. The
theory distinguishes two dimensions to offer detailed description on the ways of organizing some
simple sentences into clause complexes. The first dimension deals with the system of
interdependence, whether paratactical or hypotactical. The second dimension is the logical-semantic
and deals with the expansion and projection. They are discussed in the thesis emphasizing the idea
that complex sentences arise as a result of the interaction of both dimensions.

All complex sentences from the text corpus are analyzed. Systems building the systemic network,
which models clause complexes are discussed in respect to the particularities of Bulgarian language.

1.2. Lexico-grammatical resource for generation of Bulgarian texts: Applied

Bulgarian Systemic Functional Grammar

The Applied Bulgarian Systemic Functional Grammar, is a resource for generating Bulgarian texts
created in the Environment for multilingual generation KPML. When creating new grammars in
KPML it is encouraged the approach of comparative analysis with the applied English grammar
NIGEL or with an appropriate resource of other languages, for example, German or French.

A comprehensive analysis of all possible outcomes of systemic network takes a lot of time and
work, so under the AGILE project the resulting grammars primarily work within the functional
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fields identified in the analysis of the text corpus. This approach gives an opportunity at any time
the applied resources to be detailed and enriched with new features.

Before the AGILE project There are not known generating systems to offer re-use of resources to
generate texts in new application domains, so this approach is beneficial for the whole community
of NLG researchers. The Applied Bulgarian Systemic Functional Grammar is available from the
Generation Bank supported by the KPML environment. The resource has generated a set of
representative examples that give an idea of the developed systemic-functional fields.

As a computational resource an applied grammar in KPML environment is a systemic network
organized in regions of associated systems. The fields are conditionally divided and the systems in a
field are relevant to the same grammatical phenomenon.

The choice of road through the systemic network is guided by input data and by the logic of
automated choices. The logic of automated choices is realized by choosers and inquiries.

The process of generation is initiated and guided by systemic characteristics of the expected text,
which are set in input description- expression of the language for planning sentences called
Sentence Planning Language (SPL). All terms that appear in the input SPL expressions are defined
in the high-level ontology GUM, or in the domain ontology for the particular domain of application.

Generated Structure _ (O] x|
Structure Graph  Color selection
SENTENCE =
VOICE/ {hominal -qr;r_uftu
FIMITE! oblique}
LEXVERB! DIRECTCOMPLEMENT/
PROCESS GOALS
{do-verh MEDIUM
gfiective-verh
disposal-verh
perfective-verh}
{plural-form
imperative-form}
HauepTanTe THING
{outclassify-propernoun
countable noun
Common-nount
{singular-form
noun| )
MMHKA
-
< [+

Figure 1 The structure of generated clause “Hauepraiite munus.”/ Draw a line.

This section of the thesis shows the systems and choosers of the Applied Bulgarian Systemic
Functional Grammar for some specific language phenomena described above. Various examples
demonstrate the generation of sentences containing a variety of linguistic phenomena, which
modeling is presented in the previous section of the dissertation. The described models are applied
in the grammar and it works with them adequately [Dochev et.al., 2001]. This includes generating
active and passive voice, perfect and imperfect aspect of the verb, indicative and imperative mood,
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nominalization of verb group, coordination of elements in the noun group in gender and number. At
the end some syntactic constructions of generated clause complexes are shown. Figure 1 above
shows the syntactic construction of generated clause “Hauepraiite nmuuus./ Draw a line.” [Staykova,
2000].

It is demonstrated that with the created resource is possible to be generated a relatively wide range
of alternative sentences [Staykova, 2000] in respect to the grammatical characteristics and also
simple and complex sentences, hypotactic and paratactic relations within the clause complexes and
so on. The achieved scope of generation is pragmatically limited by the particular style of the target
texts, namely procedural texts of technical instructions. On the other hand, the resource is available
for re-use and extend of the generated variations, because it is based strictly on systemic- functional
modeling of the Bulgarian language and it is taken into account the linguistic nature of the
generation output product — the well formulated Bulgarian sentence.

2.Realization of Entire Process of Natural Language

Generation of Bulgarian Texts

This chapter of the thesis describes the process of automatic generation of instructional texts in
Bulgarian, as it is designed and executed by the system AGILE.

The process of setting the parameters for the natural language generation begins with the
introduction of the domain concepts of future texts. This is the definition of the model of the subject
area of CAD / CAM-applications. Its concepts (given in Application 1 of the thesis) are
synchronized with the concepts of the high-level ontology Generalized Upper Model, which
ensures consistency between the concepts of the domain and their systemic-unctional projection
regarding Bulgarian language.

The work on computer generation in Bulgarian includes a systemic-functional analysis of the
concepts of the CAD/CAM domain. It was found [Staykova, 2005] that the concepts can be
adequately classified into the GUM ontology in respect to implementation with language constructs
of the Bulgarian language. This means that there is no need any adjustments in the upper ontology
GUM to be provided for its use in the process of automatic generation in Bulgarian [Staykova et.al.,
2005]. In terms of an overall analysis of the conformity of the construction of the Generalized
Upper Model and language structures of Bulgarian is needed more serious research work. It could
only be said that the first move was made with the introduction of the terminology of systemic-
functional analysis in Bulgarian [CraiikoBa u ITenues, 2000]. This is essential as the constructions
of GUM correspond directly with the provisions of the Systemic-Functional Grammar of [Halliday,
1994]. The determination of the future text content is executed by the user of the system using text-
structuring elements.

The real generation process begins with introducing the combination of concepts to be generated in
a text. Application 2 of the thesis shows an example of a formal representation of input
combination of concepts, which aims to produce a instructional text. After receiving the input data
the text planning module is working on the process of automated generation and after it - the
sentence planner. They create plans of each sentence as part of an overall coherent text. The
mechanism is explained in the thesis together with the idea of creating several text style variations
from the same input data. Two different styles are introduced, in which the instructions can be
realized: personal-imperative and impersonal-indicative. The two main variations presented in the
styles alternatively come from the mode of implementation of the instructions in the text, for
example: ,,Beenere OK.“/ Enter the OK vs. ,,Beeexaa ce OK*/ OK is entered.

In the table given bellow the columns reflect the differences in organization of the text- presentation
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of a list of commands as a numbered items or different variations of aggregation. Variations of
aggregation are made on the base of different content distribution among the sentences.

Text style Short Longer Longer
commands in sentences sentences with
numbered list explanations

Personal- Variant 1 Variant 2 Variant 4

imperative

Variant 3 +additional
Impersonal- aggregation
Indicative Variant 5

Table 1 Variations of generated texts

The lexico-grammatical realization of the automated generation of Bulgarian texts is done in the
Environment for multilingual generation KPML by the Applied Bulgarian Systemic Functional
Grammar [Staykova at.al., 2000]. In the thesis, the description of actual process of NLG of
instructional texts in Bulgarian is completed with the comment of the resulting 5 different texts
from one particular input data, given as an example. The Variant 1 of the generated text is
presented bellow. The thesis contains all the 5 variants of the exemplified generation process.

YepTaHe HA MOJIUJIUHUSL, CHCTABEHA OT OTCEYKH U TbI'H
. Craptupaiite komannara PLINE.

. 3ajaiiTe HauaTHaTa TOYKA HA OTCEYKa.

. 3amaiiTe KpaifHaTa TOYKa Ha OTCEYKaTa.

. BeBenere a. M36epere OK.

. 3amaiiTe KpaifHaTa TOYKa HA Jbrara.

. 3ayaiiTe Tpera TOUKa Ha JIbrara.

. Beenere I. U36epete OK.

. BeBegeTe apmKuHA Ha OTCEUKa.

O 0 3 O N K~ W N ==

. B’BBGI{GTC BI'bJI HA OTCEYKATa CIIPAMO OOIMHUpaTC/IHATa B KpaﬁHaTa TOYKa Ha aAbrara.

10. Hatucuere Return.

3.Semantic Technologies Applied on Bulgarian Texts. Bulgarian

Semantic Resources

This chapter deals with applications of semantic technologies for semantic annotation of specialized
texts in Bulgarian, Such applications would help the pre-processing and adjustment of computer
generation of Bulgarian texts. The research and some developments of SINUS project are used here.
The aim of SINUS project is creation of semantic platform for technology-enhanced learning with
dynamic composition of educational materials. This requires available supporting information
models for dynamic creation and adaptation of learning objects, in order to be provided their
reusability during the learning process.

The platform of SINUS project provides access to various existing multimedia libraries. The
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applications described here use the multimedia objects, which belong to the multimedia digital
library "Virtual Encyclopedia of East- Christian Art" [Pavlova-Draganova et. al., 2007]. This is a
multimedia library that contains information for iconographic objects (icons, miniatures, paintings,
etc.) created on the territory of Bulgaria during the period VII - XIX century. Its multimedia objects
are presented in the form of collections of digital images and various descriptive texts.

Semantic search of the project platform within the multimedia library is supported by ontology
called Ontology of Bulgarian Iconographical Objects or base ontology. The chosen approach
provides search, visualization and use of multimedia content through various metadata schemes.
The metadata schemas describe multimedia objects from different perspectives according to the
different interests of users. This is achieved through formalized expert knowledge, which is
structured in ontologies conventionally called specialized ontologies.

3.1 Formalization of knowledge in the field of iconography

The task concerning the formalization of knowledge in the field of iconography is caused by the
task of creating semantic models of the basic multimedia objects facilitating the educational
environment of SINUS project. The main multimedia objects used in the demonstration examples of
the project are icon, wall-painting, miniatures. Accessing such objects of the platform is provided
by the semantic models of multimedia objects created in the environment of SINUS project. The
semantic models are built on ontological structures.

Considerable amount of work is done in recent years in the field of ontological engineering. As a
result, the areas of information space provided with ontological standards increase. Such areas are
medicine, cultural heritage of humanity, project management, etc. CIDOC — CRM is a fundamental
ontological model in the areas of applied arts, and more generally in the field of cultural heritage of
humanity. The ontology is developed by the Documentation Standards Working Group of the
International Council of Museums — ICOM. From September 2006 CIDOC — CRM ontology is
accepted for standard 1SO 21127 of the International Standardization Organization (1SO). The main
role of the CIDOC — CRM is to serve as a basis for linking information for cultural heritage. It is
intended to be the "semantic glue” needed to the transformation of modern distributed local
information sources in coherent and valuable global resource.

This part of the thesis presents the work for alignment of the base ontology of iconographic objects
OBIO and the concepts of higher level belonging to the ontology CIDOC — CRM. After analyzing
the concepts of ontology OBIO they are classified under the classes hierarchy of CIDOC — CRM.
So the semantic model used in the SINUS environment is re-usable and accessible for every project
based on CIDOC — CRM and the published knowledge can be handled by agents in the broader
Internet space. Application 3 of the thesis contains a presentation of the ontology OBIO in the
ontological language OWL.

3.2 Semantic annotation of specialized Bulgarian texts

The work on a task of semantic annotation of specialized texts in Bulgarian is described in this
section of the dissertation. The task is described as follows [Staykova et.al., 2011]:

We have multimedia objects which are semantically annotated within the SINUS platform and
represent instances of the ontological class Iconographic object of the base ontology OBIO. We
have a basic semantic model and an extended semantic model of Iconographic object, which
models are supported by the base and specialized ontologies. The data relations of the basic
ontological model provide access to text data, which is presented in form of short descriptive texts
in Bulgarian associated with the particular iconographic object. The texts are part of the multimedia
objects description of the digital library "Virtual Encyclopedia of East- Christian Art". The task of
semantic annotation consists in adding such annotations within the descriptive texts and annotations
to be associated with all occurrences of ontological concepts belonging to the specialized
ontologies.

Semantic annotations are used further for semi-automatic expansion of the semantic model of the
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multimedia object in semantic space of Sinus environment [Dochev and Agre, 2012].
For the realization of semantic annotation is used "Ontology to text" relation, because it is very
suitable for the presented task [Staykova et.al., 2012-1].
All requirements for the applying of this approach are met:

1) specialized ontologies are used in semantic environment of Sinus platform;

2) its ontological concepts are lexicalized in Bulgarian and, on this basis, the creation of

terminological lexicon in Bulgarian is possible;
3) partial grammars of Bulgarian can be built to recognize occurrences of ontological concepts
in Bulgarian texts. The recognized occurrences will be annotated as ontological terms.

This section of the dissertation is based on reports on the project Sinus available on sinus.iinf.bas.bg
and on the paper [Staykova et.al., 2012-2], where setting the means for semantic annotation is
described in detail. The research includes creating annotation grammars with the system CLaRK
[Simov et.al., 2001], [Simov et al., 2002] shown in Application 4 to the thesis, compiling the gold
standard for measuring the result of the automatic semantic annotation, creating cascading job for
searching the texts and, finally, analysis of the results.
The program for ontological terms recognition with partial grammars is applied to each text of the
formed text corpus. The results set out in Application 5 of the thesis show values of the achieved
Precision and Recall, 0.984 and 0.842 respectively. These results are very good for the pragmatic
aim of the task.
Conduct scientific and applied research shows that, although some improvements are possible, the
application of the "Ontology to Text" relation solves effectively the given task of semantic
annotation of Bulgarian texts. It is also valuable, that the created resources in form of
terminological lexicons are re-usable, as they could be useful in different domains of application.

Contribution summary

The dissertation contains description of research on preparation and application of resources for
natural language generation of Bulgarian texts. Theoretical paradigm of the applied natural
language generation is Systemic Functional Grammar of Halliday. The chosen approach to the
process of generation is the grammar directed control. It is discussed in the introduction that the
necessary resources for NLG of texts in given language are lexico-grammatical resources and
semantic resources.

The building process of a lexico-grammatical resource for NLG in Bulgarian is presented. The
process consists of following steps:

1) Partial analysis and modeling of some linguistic features of Bulgarian. These linguistic
features have been identified from a corpus of texts selected as target of generation. The
texts present instructional procedures from CAD/CAM manual. Performed linguistic
modeling is based on the Systemic Functional Grammar of Halliday. The resulting linguistic
models are described in the dissertation and present linguistic areas of diathesis, modality,
temporality, aspect, nominalization of verb group, determination. Some relations within
clause complexes are also modeled because of their significance for the corpus of texts.

2) The Applied Bulgarian Systemic Functional Grammar is based on the linguistic models and
is parallel to the already existing applicable resource for English. The Bulgarian lexico-
grammatical resource is built with the tools of the KPML environment. Essential
characteristics of the resource are: accessibility, open source for building, expanding and
reuse in other fields of application.

The process of generation of Bulgarian texts is presented in the dissertation. The automatic NLG
uses the created lexico-grammatical resource and also the work on the semantic resources: settings
control for linguistic ontology of higher level (Generalized Upper Model) and the particular domain
model of generation in Bulgarian.
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An example of generation result is shown: five variations of instructional texts in Bulgarian are
generated from one and the same source of input information.

The last part of the dissertation is dedicated to the work of formalization of knowledge in semantic
models, which are connected to the task of semantic annotation of Bulgarian texts. The process of
semantic annotation of descriptive Bulgarian texts from the domain of iconography is demonstrated
with the idea that such process will boost the pre-processing of computer generation. The applied
approach is based on realization of Ontology-to-Text the relation, which is used in solving the
semantic annotation task. Partial grammars with regular expressions in the CLaRK system are built
and applied. This part of the dissertation can be seen as an inspiration for future development and
experimentation with the approach to be computerized the preparation process of NLG. Another
interesting perspectives include multilingual generation and generation from different input sources
of information.

The following research contributions are presented in the dissertation:

1. Formal presentation of some basic linguistic objects of Bulgarian are created in accordance with
the Systemic Functional Theory of natural language. This working model allows successful
generation of Bulgarian procedural texts (technical instructions for creation of technical
documentation).

2. The developed formal descriptions are realized in the form of applicable computer resource
(Bulgarian Systemic Functional Grammar). The realization is made in the Environment for
Multilingual Generation KPML and allows reuse, expenditure and future development.

3. The developed Bulgarian Systemic Functional Grammar is implemented as a module in a
multilingual system AGILE allowing computer generation of technical texts in different styles
(personal-imperative, impersonal-declarative). The system is applied to generate coherent
Bulgarian texts during the creation of technical manuals for CAD/ CAM applications.

4. A scheme for semantic annotation of Bulgarian texts is built and implemented. The semantic
annotation models are based on the ontology describing the Eastern Christian iconographic art
and following the upper level concepts of CIDOC- CRM. Semi-automated semantic annotation
of specialized descriptive texts in Bulgarian is realized by grammars based on regular
expressions.
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OO0ma xapakTepuCcTUKA HA TMCEPTALMOHHUSA TPY/

KommorspaoTo renepupane Ha Tekct (Natural Language Generation) e Hay4Ha AWMCIHUILIMHA,
YUATO IEJ € MPOIYHUPAHETO Ha pa30MpacMH TEKCTOBE Ha E€CTECTBEH €3MK. | eHepupaHeTo
AQHOTUPAHETO HA €CTECTBEHO-E3MKOBH TEKCTOBE € 0COOEHO aKTYaIHO B CbBPEMEHHHUS CBST, KOTaTO
KOMYHHUKAIMATa € U3KII0YUTEeNHO Obp3a Omarogapenue Ha ['nmoGamnata mpexka. Ot eaHa cTpaHa
CHILIECTBYBAa HEOOXOIMMOCT HH(pOpMaIUs BbB BBTPEUIHO KOMMIIOTHPHO NpEIACTaBsSiHE Ja Oble
noJgHeceHa B pa3OupaeM 3a XxopaTa BUA, OT Jpyra CTpaHa, OTPOMHHAT 00eM JOCTBhIIHA TEKCTOBA
uH(popMmarus 6u Ouna mo-pazdbupaema U Moyie3Ha ako € CUCTeMAaTH3UPaHa U TIOJIpe/IeHa TI0 HAKAKBU
(cemaHTHYHM) KpuUTepuu. B mbpBHs ciiydail ca NPHIOKUMH CTPATETHUTE HAa KOMITIOTBPHOTO
reHepupaHe Ha TEKCT, BbB BTOPHS CIIy4ail ca MOJE3HU TEXHHKUTE 32 00pabOTBaHE HA €CTECTBEH
€3HUK, KaTo €/IHa OT TAX € CEMaHTHYHOTO aHOTHUPAHE.

B T'moOanuara MpEXkKa Ca NOCTBIIHM TEKCTOBU NPEACTABAHUA Ha BCHYKHU CHBPEMCHHHU €3UIIM U TOBA
napaBu 00pabOTBAaHETO HA €CTECTBEH €3UK HaydHa O0JIACT OT M3KIIOYHMTEIIHA BAXKHOCT M C HEOOO3pHM
noteHuuan. IlpeaqMeT Ha HAcTosIaTa AMCEPTAlUs ca PECYpCHTe 3a TeHEepUpaHe M aHOTHUpPaHE Ha
Obarapcku Tekcrope. HayuHarta oOIIHOCT 3aHMMaBalla ce€ ¢ KOMIIOTbPHH 0OpabOTKH Ha OBJIrapcKu
€3UK BCE OIlle Ce HyXIae OT CTAaOWJIHU W Ipe-U3IO0JI3BaeMH PECYpCH, OTBOPEHH 3a JIOMBIIBAHE H
pazBuTHe. B TO3M CMHCHI JIEKCHKO-TPAMaTHYECKHAT PECYpC 3a IreHepHpaHe Ha OBIrapcKH TEKCTOBE
pasriexaaH B HacToOsIaTa UCepPTAlMs IBIr0 mie ObJe IEHEH M aKTyalleH C MpelaraHuTe
BBH3MOXKHOCTH 32 I0-HATATBUIHO pa3lIupsiBaHe W pa3BuTHe. CEMaHTUYHHUTE PECYpCH W3IOJI3BaHH 32
aHOTHpaHe Ha OBJITapCKH TEKCTOBE ChIIO MPEICTABAT €/1HA OT Hal-aKTyaJIHUTEe TeMU B 00pabOTBaHETO
Ha €CTCCTBCHO-C3UKOBHU TCKCTOBC, 4 UMCHHO- CCMaHTHYHUTC TCXHOJIOT'HH. OCBCH, Y€ Ca CBbpP3aHU CHC
CHBPEMEHHUTE HAyYHU W3CIICIBAHUS TAKHBA PECYpPCH OMXa MOTJIH Jla UMAT U JAPYTH MPHIOKEHHS, Thid
KaTo I10 [IPUPOJIA Ca MPe-U3I0JI3BACMH.

Kpatbk 0030p Ha OCHOBHHMTE pe3yJITATH B 00J1acTTA

KommorspHoTo renepupane Ha tekct (KI'T) ce onpenenst karo ,,3a7aua HHTEH3UBHO M3M0JI3BAILA
snanus” (a knowledge-intensive problem) Thii kKaTo U3MCKBa MHOTO PECYPCH M PAa3IMUYHH BHIOBE
3HaHUS. 3a KOMITIOTBPHO TI'€HEpHpaHe Ha TEKCT ca HEOOXOIUMH 3HAaHUS 3a NPEAMETHUS CBST
OIMCBaH B TEKCTOBETE, 3HAHUS 3a €CTECTBEHMsI €3UK, Ha KOWTO ce reHepupa (JeKcHKa, TpaMaTHka,
CEeMaHTHKa), CTPATETHYECKH PETOPUUYECKH 3HAHUS (KaK ce MOCTUraT ONpeaAeIeH KOMyHUKAIMOHHU
LIeJIM, KaK ce MOCTPOSBAT PA3JIMYHU BUAOBE TEKCT, CTHJ Ha Tekcra) U T.H. OT elHa cTpaHa 3a
KOMITIOTBPHOTO T'€HEpUpaHe Ha TEKCT ca BaXHU COJMJIHUTE TEOPETUYHU HM3CIIEABAHUS CBBbP3aHU C
JMHTBUCTUYHATA CBHIIHOCT Ha M3XOJHUS MPOAYKT- TEKCTHT Ha ectecTBeH e3uk. OT npyra crpaHa,
CBOMTE apryMEHTH MMa U €IHO MO-TEXHOKPATCKO OTHOILIEHHE KbM KOMIIOTHPHOTO T€HEpHpaHe Ha
TEKCT, KOETO BBBIIMYA 0 CHenH(pUYeH HAUWH HIKOU OT CHbBPEMEHHUTE CEMAHTUYHH TEXHOJIOTHH.
Haii-mHOr0oOpoiiHU ca ch3JaICHUTE CUCTEMH U MPUIIOKEHHS 32 KOMITIOTHPHO F€HEpUPAHE HA TEKCT
Ha aHIIMICKHU e3uK. Bce orie mpoayKiuu Ha Jpyr eCTECTBEH €3MK ca CEPUO3HO M3CIIEI0BATEICKO
MPEIM3BUKATEPCTBO.

AOCTpakTHO ONMCaHM, 33/la4UTe HA KOMIIOTHPHO T'€HEpHUpaHE Ha TEKCT MMAT JIBe MU3MEpPEHHs Ha
JUHTBUCTHYHA cnenudukanusa. OT eaHa cTpaHa, MHPOpManusaTa B ObJeIUsS TEKCT MOXe J1a Obje
MO0-KOHKPETHA WK M0-a0CTpaKkTHA (CTpaTudUKaIMs ¢ HUBA: PErUCThp/ CTHII HA TEKCTa, CEMaHTHUKA,
JeKCUKo-Tpamatuka, rpadonorus/pononorus). OT apyra cTpaHa, HHQoOpManusITa MOXE Ja
KOPECIIOHCHPA C Pa3IMYHU CMHCIIOBU CTOMHOCTH WM MeTa-QYHKIHUU (IIPOMO3UIMOHATIHA, UHTEP-
NepcoHaIHa WM TeKcToBa). Taka ce ouepTaBa IMpejacTaBaTa 3a ChUIHOCTTAa Ha F€HEPUPAHETO Ha
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TEKCT U C€ ONPEIEIAT MPUCHIIUTE 33/1a41 IIPH KOMITIOTHPHO TeHEpHPaHe:

1) cenexTrpaHe U UHTEPIIPETUPAHE HA ChIbPIKAHHETO,

2) IUTaHUpaHE Ha TEKCTa,

3) JIeKCHKO-TpaMaTu4ecKa peaan3anus Ha TeKCTa.

TexHUKHTE 32 CENIEKTHpPaHE Ha ChIABPKAHUETO CE CBBP3BAT C B3EMAHETO HA PEIICHHE KOS 4acT OT
npe/icTaBeHaTa Ha BX0/1a MH(opMalus /1a ce BKIIOYHU B IMOJITOTBSIHUS TEKCT U KOSI- Ja CE MPOITYCHE.
KiacuueckusT HauMH 3a oOmpeneNsHe Ha CBHABPKAHUETO € BBBEJCH ChC CXEMHTE Ha TEKCTa
[McKeown, 1985] u urpae BaskHa poJisi IPH CTPYKTYPUPAHETO HA TEKCTOBE B MHOTO OT CUCTEMHTE
3a KI'T. Hsikou OT chbBpeMeHHHTE CUCTEeMH (WK 1MO-ToYHO npuiokeHus) 3a KI'T monsear chBceM
pa3MMYHN TEXHUKU 3a CEJICKTHpaHe Ha ChIbp)KaHHE, KOraro ca CBBP3aHH C T.H. “OTBOPEHO
IUIaHUpaHe Ha TeKcTa”. Te3u TEeXHUKHU 3aBHUCAT MPSKO OT CHEUU(PHUIHOTO MPEICTABSIHE HAa 3HAHHUATA
Ha BX0j1a, a UMeHHO nipencrabsHe B RDF-rpadmu.

TexHuknuTe 3a UHTEPIpPETHpPaHE Ha CHIBPKAHHETO BapHpaT OT CH3JaBaHETO Ha TaOIMIH
CBITOCTABSIIIM MMOHATHUATA OT MPUIIOKHATA 00JACT M JMHTBUCTUYHUTE PECYpPCH Ha TeHEpaTopa, J0
Pa3IUYHU TI0 CJIOKHOCT OHTOJIOTMYHH Mozenu. Ponsita Ha OHTONOrMHTE TYK € Ja CBBp3Bar
HOHSTHATA OT MPEIMETHATa 00JIaCT Ha TEKCTa C JMHIBHCTHYHATA IPUPOJIAa Ha €3UKOBUTE CIHHUIIH,
Yype3 KOUTO Ce M3passBar Te3u MoHsTus B Tekcra. B [Bouayad-Agha et.al., 2012] ce tBbpan, ue
e/lHa OT Haif-o0emaBanure Takua oHrosoruu ¢ O6oomenust moxen (Generalized Upper Model),
YHATO €BOJIIOLIKS IpOoabibkaBa moseue oT 20 rogunu [Bateman et.al, 1990], [Bateman et.al., 2010].
Kitacuuecky TEXHUKH 32 IUTAHUPAHE HA TEKCTa ca NIA0JIOHHUTE CTPYKTYPH, KOUTO Morar jaa ObaaT
U3MO0JI3BAaHN 332 TEKCTOBE CHC CTEPEOTHITHM KOHCTPYKIMU. CpPaBHUTETHO I'bBKAaB THUI TEKCTOBU
mabiiorn ca npemnoxeHn ot [McKeown, 1985] u mpencraBeHn B TepMHUHHTE Ha MPEXH Ha
npexoxute (transition networks). To3u momxox € eaHa OT Hai-pa3NpPOCTPAHEHUTE TEXHUKH 3a
OpraHM3HMpaHe Ha TEKCT BBIIPEKH SBHUTE CH orpaHuyeHus. Ch3aBaHe Ha TEKCTOBU KOHCTPYKIIUY C
[0-ToJIsIMa I'bBKABOCT € Bb3MOXKHO 4pe3 npuiaraHe Ha Teopusita 3a peropuuHaTa crpykrypa (TPC)
[Mann and Thompson, 1988], kosito mpemitara o0IIO OMUCAHUE HA PEIAIMHTE ChIIECTBYBAIIN
MEXK/1y TEKCTOBU CEIMEHTH KaTO MOKa3Ba JajH TE3W pellallii Ca MPaMaTHYECKH MM JIEKCUKAITHO
CUTHAJIM3HPaHU.

[To oTHOIICHHE HA JIEKCHKO-TpaMaTHuYecKaTa peaM3alis Ha TEKCTa ChIIECTBYBAIIUTE TEXHUKH
npunaranu B KI'T Morar na 0bpaar knacuduuupanu B ckaja, KaTo B €IMHUS i Kpail ca MHOXKECTBa
OT mabJIOHHU, a B APYTHsi- peaqu3anuure ¢ rpamMaTuku. CTpYKTYpHUTE IAOJIOHU MOraT Ja ObaaT
(UKCHpaHU WM MapaMEeTPU3UPAHU, U CE 3aeiCTBAT OT crieln(UYHN KOMYHUKAIIMOHHU LIENN WIIH
CEeMaHTUYHU crenudukanui. [paMaTHKUTE HMMAaT 3a 1€ Jla CBIIOCTaBAT HAa BCEKH J00pe
dopMaTHpaH CEeMaHTHYEH BXOJ KOPECHOHAMPAIl MYy HH3 HJIM TOCJICIOBATEIHOCT OT HHU30BE
Npe/ICTaBSIIN TeHEepUPaHKst U3X0AeH TeKcT. [loaxomure 3a Ta3u 3a1a4a CbIbpKaT OTPOMHA YacCT OT
paborara o KI'T. Haii- u3BecTHHTE (pOpMaNu3Mu ¥ CHOTBETCTBAIM UM I'PAaMaTHUECKH PECYPCH 3a
KI'T ca: OnopHa ¢pasoBa rpamaruka [Pollard and Sag, 1994] u ceMaHTHYHOTO TeHepUpaHEe
yIpaBJsiBAHO OT OMOPHHUS eeMeHT (Semantic head-driven generation) [Shieber et.al, 1990], Moaen
Ha CMHUCBJIAa Ha TeKcTa pa3paboreH oT Menuyk U moBbpxHOCTHHUs reHeparop RealPro [Lavoie and
Rambow, 1997], popmanusmbt 3a dpynkunonamno yaudumpane (Functional Unification Formal-
ism, FUF) [Elhadad, 1990] u rpamaTukara 3a auriuiicku esuk SURGE (Systemic Unification Real-
ization Grammar for English), renepupane HanpasisiBano oT cho0ieHreTo (message-directed pro-
cessing) [McDonald, 1983] u nekcuko-rpamarudeckus pecypc MUMBLE, renepupane ¢ KOHTpOI
HarpaeBJsBaH OT TpaMaTHKaTa, IpeaoxkeH 3a cucremara Penman [Mann, 1983] u rpamatukure B
Cpenata 3a MHOTOe3uKOBO renepupane KPML [Bateman, 1997].

[MTapamurmara Ha CUCTeMUYHO-(DYHKIIMOHATIHATA TMHIBUCTHKA € €JHa OT OCHOBHUTE Hail-yCIEIIHU
MOCTAHOBKH 3a KOMITIOTHPHO TreHepHupaHe Ha TeKcT. CHCTeMHYHO-(PYHKIIMOHAIHATA JTMHTBUCTUKA
npejajara  HM3KIIOYHTEIHM BB3MOXKHOCTH 32 Mapajleild IPH CUCTEMHYHO-(QYHKIIHOHATHUTE
ONMCAaHUSl HAa pPa3lIMUYHU ECTECTBEHM €3WIM. TaKWBa Mapalieid TO3BOJISBAT MO-OBbp30 M IIO-
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epexTUBHO (opMalnM3MpaHe Ha JMHTBUCTMYHHTE 3HAHHUS TIPH Ch3JaBaHEe Ha CHUCTeMa 3a
KOMITIOTHPHO T€HEpUpPaHe Ha TEKCT 32 HOBOPA3TJICKAAH €3UK.

CreruuHOTO TpH CHCTEMHYHO- (yHKIHOHANHMS BB3rjiea 3a KI'T e opraHu3upaHeTo Ha MENHs
HpOILEC HAa FEHEPHPaHEe OKOJIO KOMYHHKALMOHHHUTE IIEJIH, a HE OKOJIO FPaMaTUYECKHTE CTPYKTYPH Ha
KOHKPETHHsI ecTecTBEeH e3uk. Ha ToBa ce 6asupa mpesita 3a M3rpakJaHe Ha MPOCTPAHCTBO HAa ThPCEHE
OT CHCTEMHYHH MPEKH, KOETO MPEICTaBIsBA MPUIOKEH PECypc Ha CHCTEMHUYHO-(DYHKIIMOHATHATA
rpamMaTvKa 3a JaJieH €3uK. 3a pealn3upaHe Ha TakaBa rpaMaTHKaTa € HEOOXOIUMO MOJICIMPaHE Ha
(HAKOW) JMHTBUCTHYHH (DEHOMEHM Ha eCTECTBEHHS €3MK 10 OTHomieHne Ha CUCTeMUYHO-
(GyHKIMOHATHATA TUHT BUCTHKA.

HHTepecHa XapaKTepHCTUKa Ha KOMITIOTBPHOTO T'eHEepHpaHe € (PaKThT, 4e OT M3XOJHUTE TEKCTOBE
HE MOXE JIa Ce OICHH KaKBU TEXHOJIOTHH Ca W3IOJI3BAHU B MPOIIECa Ha TCHEPUPAHE - CIEMCHTAPHU
TEKCTOBU OOpaOOTKM WM ABJIOOYMHHH METOAM C OOraTh pecypcu. 3aToBa € BaKeH O0XBaTHT
€3UKOBU (DEHOMEHH, C KOUTO paboTH reHepaTophT Ha €CTECTBEHO-E3UKOB TEKCT. T03M 00XBaT JaBa
npezcTaBa 3a 00raTCTBOTO Ha Bb3MOXKHUTE BapHAallii Ha NU3XOJHUTE TEKCTOBE.

HoBuTe TEHACHIIMU B KOMIIFOTHPHO F€HEPUPAHE HA TEKCT Ca CBbP3aHU C HAPACTBALIOTO 3HAYCHUE
Ha CEMAaHTUYHHUTE TEXHOJIOTUU B KOMIMIOTHpHUTE 00paboTku. EcrectBeno 3a KI'T e m3non3Banero
Ha OHTOJIOTMHU 3a MpEJAMETHaTa 00JIaCT Ha F€HEPUPAHETO, a ChIIO U 000O0IIABAIM OHTOJIOTHYHU
MOJIeIM OT TMO-BUCOK pE€I 3a JIMHIMBUCTHYHUTE 3HaHuA. ClieoBaTeIHO, OHTOJOTUYHOTO
WH)KEHEPCTBO € JI0 TOJIIMa CTENEeH CBBP3aHO C KOMIIOTBPHOTO TeHEpUpaHE Ha TEKCT.
CeMaHTUYHOTO AHOTHpPAaHE Ha TEKCTOBE HAa €CTECTBEH €3MK MMa MpUJIOkKEHHEe B o0nacTra Ha
TEeHEPUPAHETO KAaTo MPAKTUYEeCKHM 3HAUMMa TMoAromarama jaedHocT. CEeMaHTUYHOTO aHOTHpaHE
Npe/ICTaBiIsIBa UHTEPEC OCOOCHO 32 €CTECTBCHU €3WIIM PA3IMYHK OT aHTIMHCKH MOPAIH TI0-MaJIKHsI
Opoii u3cneaBanus U padoTeIN pean3aIiu.

esu 1 3a1a44 HA JUCEPTALUATA
OcHOBHa 1IeJ1 Ha HacTosIlaTa JUCEepPTalus ca M3CIEABAHUSA U EKCIIEPUMEHTH 3a peajlu3alus Ha
KOMIIIOTBPHO TCHCPpUPAHC Ha TCKCTOBC Ha 6"I)JIFapCKI/I C3UK 4Ype3 Cbhb3JaBaHC Ha JIMHIBUCTUYHH
pecypcu 3a OCHOBHH OOEKTH Ha OBJTapCKUsi €3MK M Ha CEMAaHTUYHH PECYpCH 3a KOHKPETHH
MpeAMETHU 00JIaCTH.
W3cnenoBaresickuTe 3a1a4y Ha AUCEPTAIMOHHUS TPY/A ca KOHKpETH3MpaHHW Ha 0azara Ha aHAU3a
Ha ChbBPEMEHHUTE IMOJAXOM, MOJIEIM U TEXHUKH 3a (GOpMHpaHE HA JIMHIBUCTUYHHU U CEMAHTUYHU
pecypcH, OTUUTAIM MPOOJIEMUTE HA ChbBPEMEHHOTO I'eHEepHpaHe Ha TEKCT, OTPa3eHHU B 0030pHaTa
rnaBa. Te ca cboOpa3eHu U ¢ Hy)KIUTE Ha U3CIIeIoBaTeICcKaTa Cpefia, B KOSITO € paOOTHII aBTOPBT.
3aaunTe Ha AUCEPTALMATA ca CIeTHUTE:
1. Co3gaBane Ha (opMaTHU ONMKCAHUS HA OCHOBHHM OOEKTH HA OBJITApCKUSI €3UK B PAMKHUTE
Ha CucremMuuHo- (QyHKIMOHANHATA Teopuss Ha Xauuaed ¢ Led KOMIIOTHPHO
reHeprpaHe Ha TEXHUYECKH TEKCTOBE.
2. Peanmszanms Ha ch3nageHuTe (POPMATHHU OMHMCAHUS BBB BHJ Ha KOMITIOTBPEH PECYpC B
Cpenara 3a MHOrO€3uKkoBO reHepupane KPML.
3. AmnpobGanus Ha pa3pabOTEeHHUs pecypc 3a KOMIIOTHPHO TI'€HEpHpaHe Ha KOXEPEHTHH
TEXHUYECKU TEKCTOBE Ha OBITapcKH €3MK B M30paHa nmpeaMeTHa 00iacT.
4. Pa3paboTBaHe W peanu3alus Ha CXeMa 3a aHOTHpaHe Ha CIEIHaTN3upaHu TEKCTOBE Ha
OBArapcku e3uk Ha 0a3zaTa Ha CbBPEMEHHU CEMAaHTHYHH T€XHOJIOTHH.
B nmcepranusita ca M3MON3BAHU CHIIECTBEHO HAYUHUTE M3CIEIBAHUS U3BBPUIEHU C AKTUBHOTO
yudactre Ha aBropa 1o npoektute AGILE u CUHYC.
AGILE: ,,Automatic Generation of Instructions in Languages of Eastern Europe” (ABTOMaTH4HO
TeHepHpaHe Ha WHCTPYKIIMH HAa TPU HM3TOYHO- EBPOMNEHCKH €3WKa) € HM3CIIEIOBATENICKU IPOEKT
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¢unancupan ot EBpomeiickata komucus u peanusupan mno nporpamara INCO-Copernicus mpes
1998-2001r. or mapTHUpamM CH OpraHU3ANMH OT NET abpkaBu: BemukoOputanus, I'epmanus,
Yexus, boarapus u Pycusi.

CHUHYC: ,CeMaHTUYHM TEXHOJIOTUU 3a VHTEpHET-ycayru M TEXHOJOTMYHO IOAIBPIKAHO
oOyuenne” e wuscnenoparesnicku npoekt Ne J[-002-189 c¢wunancupan ot Hauwmonannus ¢onn
,Hayunn wuscnenanus” mpe3 2009-2012r. Pesynrature OT MpoeKTa ca JOCTHIIHUM HA afpec:
sinus.iinf.bas.bg.

MeTOHOﬂOFI/IH Ha n3cjieaABaHETO

Kommorspaoto renepupane Ha Tteker (Natural Language Generation) e moa-obmact Ha
OobpabotBanero Ha ecrectBeH e3uk (Natural Language Processing). Hayunute usciensaHus u
pa3pabOTKU B KOMITIOTBPHOTO T'€HEPUPAHE Ha TEKCT Ca ChCPEIOTOYCHH BBPXY Ch3JaBaHETO Ha
KOMIOIOTHPHH CHCTEMH TPOIYLHUpAIIX pa3OMpaeM TEKCT Ha ECTECTBEH €3HMK. 3alouBaiiKu
OOMKHOBEHO OT HSIKAKBO CEMAHTHUYHO TMPEICTaBsHE Ha HMHPOpPMAIMATa HAa BXOJa, CUCTEMHUTE
TeHEpUpAIN €CTECTBEH €3WK M3I0J3BAT 3HAHUS 3a €3MKa M 3HAHUS 3a MPUIIOKHATA 00JIacT, 3a 1a
ch3aagar u O(GOpPMAT IOKYMEHTH, OTYETH, PArOPTH, OOSCHEHHWS, MMOMOIIHU CHOOIICHHS WM
JPYTH BUIOBE €CTECTBEHO- €3MKOBU TEKCTOBE.

B Hacrosimata gucepTais ca MPEACTABCHH HAYYHO-TIPUIIOKHH H3CICIBAHUS CBBP3aHH C
mpoiieca Ha KOMIIOTBPHO TeHepUpaHe Ha Obiarapckd TekcToBe. OT TIieAHA TOYKa Ha
nH(DOpPMATHKAaTa OCHOBHH 33 KOMITIOTBPHOTO TE€HEPHpaHe Ha TEKCT ca (opMalu3amusITa u
00paboTKaTa Ha JTMHIBUCTUYHH 3HAHUS (JICKCHMKO-TpamMaTnka). B HacTosImaTa qucepraius HIKOH
JUHTBUCTHYHH (CHOMEHH Ha OBJIrapckusi €3WK ca OOCKT Ha aHalM3 W MOJCIUpPaHe B
napagurmara Ha CucreMuuHo- QyHKIMOHaTHaTa rpamatika Ha [Halliday, 1994]. IlokasaHo ¢
U3TPaXKIAHETO HA MPUIIOKEH JIEKCHKO-TPAMAaTHUCCKU PECYpPC 3a TeHepHpaHe Ha OBJITApCKH C3HK.
HocterbT 10 Cpenata 3a MHOroe3ukoBo renepupade KPML moamomara chiiiecTBeHO paboTara
10 Ch3/1aBaHE, TECTBAHE M HACTPOWKA HA MPUIIOKHA CHCTEMHUYHO- (DYHKI[HOHAIHA IpAMaTHKa 3a
reHepupaHe Ha OBJITapCKU €3HK.

CucremnyHO- ()YyHKIMOHATHUTE I'pAMAaTHUKH Ch3JajJeHH Ha Oa3zaTa Ha Teopusra Ha [Halliday,
1994] xopupaT ceMaHTUYHUTE BPB3KU B TEKCTa BbB (PYHKIMOHATHA (OpMa U ca HACOYEHH KbM
JMPEKTHU CHOTBETCTBHS MEX/Y MMO-BUCOKUTE HMBA HA OPraHM3alMsA Ha TEKCTa U IpPaMaTHUYCCKUS
koMroHeHT. ToBa e peanocTaBKa 3a HayIHO-TIPIIIOKHA U3CIIEI0BATEICKa paboTa 10 reHepupaHe
Ha Pa3JIMYHU THIIOBE/ CTHJIOBE HAa U3XOJHU TEKCTOBE OT €IHO M CHIIIO BXOTHO MPEACTABSHE.

C pasBUTHETO HA CEMAHTHYHHUTE TEXHOJOTWH B MOCICIUTE TOAWHK Ce HAOIIO1aBaT MHTCH3UBHU
HAayYHO-TIPUIIOKHHU M3CIICIBAaHHS CBBP3aHH C MOIIOMaraHe KOMIIOThPHOTO F'eHEpHPaHE Ha TEKCT,
HalpuMep 3a MO-yIOOHO MpPEACTaBsSHE HAa 3HaHHS B OHTOJNOTMYHU KOHCTPYKIHMH WU II0-
e(heKTUBHM CEMaHTUYHU OOpaOOTKM Ha €CTeCTBEHO-€3MKOBH TEKCTOBe. M3ciemoBarencko
HAlpaBJICHHE B HACTOSINATA HCEPTAlUsl € CEMaHTHYHOTO AHOTHUPAHE Ha CIECIHATH3HPaHU
TEKCTOBE Ha OBJIrapcKu €3UK upe3 MpuiiaraHe Ha mojaxona ,,Pemarms: OT OHTOJOTHS KbM TEKCT .
OcHOBHA uzesl HA METoJa € CIEHHUATHO Pa3paboTeHH pecypcH (TEpPMHHOJIOTMYEH JIEKCHKOH,
AQHOTAIMOHHA TPaMaTHKa) Ja Ce W3MO0J3BaT B KOMOMHAIMS TP Pa3l03HABAHETO Ha CPEIlaHus Ha
OHTOJIOTMYHUTE TIOHATHS OT JaJCHA OHTOJOTHS B TEKCT. V3CIeIBaHETO € pealn3upaHo C
YaCTHYHU TPaMaTHKH Ha 0a3arta Ha peryJsipHU u3pa3u pa3padorenu B cuctemara CLaRK.

CTpyKTypa Ha ChABPKAHUETO

[IbpBaTa rMaBa Ha JucepTalusATa TNpeAcTaBiIsiBa 0030p, KOWTO TMpeAcTaBs IO ChILECTBO
KOMITIOTHPHOTO F€HEpUpaHe Ha TEKCT KaTO HAyYHO-IIPUIIO’KHA 00JIacT U OMKCBA JIMHIBUCTUYHUTE U
CEMaHTHUYHUTE PECYpPCH, KOUTO C€ MU3IOJI3BAT B IIpolieca Ha reHepupane. [IspBuTe aBa noa-pasnena
1.1 m 1.2 ce 3amumaBar ¢ nmocrtaHoBkara Ha 3anadata 3a KI'T u cbc CbBpEMEHHHUTE TEXHUKH H
MeTonojorun usnos3BaHu B npoueca Ha KI'T. B pasmen 1.3 ca pasmienanu HakpaTko
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CEeMaHTHUYHUTE TEXHOJOIMH XapaKTepHHU 3a obmactra OOpaboTBaHEe Ha €CTECTBEH €3HK, Thil KaTo
KI'T e neitna mom-o6mact. KomeHTHpaHH ca CBhIIO CHBPEMEHHHUTE HJIEM W TEPCIEKTUBH Ha
KOMIIIOTBPHOTO F€HEPUPAHE HA TEKCT OT JaHHU Ha CeMaHTHYHATa Mpexa.

Bropa rmaBa mpencrtaBs paboraTa MO Ch3JaBaHETO Ha PECypc 3a TeHepUpaHe Ha OBITapCKU
u3peueHus. B paszgen 2.1 ca moka3aHu TEOPETMUHU MOJENM 3a HIKOU IPaMaTHUYECKH SBICHHS B
Obarapckus e3uk Ha 6azata Ha CucteMHyHO-(YHKIIMOHANHATA TpamMaTuka Ha Xanmuaei. B pasnmen
2.2 ca onMcaHU NPUHLMIIUTE 3a Ch3[aBaHEe HA NPUIOXKHA ObJIrapcka CUCTEMUYHO-(YHKIIMOHAIHA
rpamaruka. [lokasanu ca pe3ynTatu OT aBTOMAaTUYHOTO TeHepUpaHe Ha OBJITAPCKU U3PEUEHUS ChC
Ch3/1aJIeHaTa MPHIIOKHA OBJIrapCKa CUCTEMUYHO-()YHKIIMOHATTHA TPaMaTHKa.

Tpera rinaBa 1eMOHCTpUpa M3IOI3BAHETO HAa IPUIIOXKHATA I'PpaMaTHKa KaTo JIEKCUKO-TpaMaTH4YeCKU
pecypc 3a reHepupaHe Ha OBJIrapcKu €3MK B KOHKpETHa MpuilokHa oOnact. OnucaH € npouechT Ha
wiaHupade Ha TekcT. IlokasaHu ca pesynraTu OT aBTOMAaTHYHO TI'EHEPUpPAHE HAa KOXEPEHTHU
TEKCTOBE Ha OBJITrapCKH €3MK B pa3InYHU CTUIIOBE.

B uerBbpTa riaBa ce oOpblla BHUMaHHE HA CEMAaHTHMYHHTE TEXHOJIOTHM KaTO IPEICTaBsHE HA
3HAHUS U CEMAaHTUYHO AHOTUpPAaHE, KOUTO OMXa MOJMNOMOTHAIM MHOATOTBUTEIHUTE pabOTH HpHU
KOMIIIOTBPHO T€HEpUpPAHE Ha TeKcT. M3mon3BaHa € KOHKpeTHa MpuiIoykHa o01acT 3a U3Cie/IBaHe Ha
CEMaHTUYHO aHOTHpPAaHE C YACTUYHU I'paMaTUKU Ha 0a3aTa Ha peryJisspHH U3pasu.

1. KoMnIOThPHO reHepHpaHe Ha TeKCT, JUHHITBUCTHYHH U CEMAHTHYHU
pecypcu

Kommiorbpaoto renepupane Ha tekcT (Natural Language Generation) e mox-obmact Ha
KOMIMIOThpHaTa o0paboTka Ha ectectBeH e3uk (Natural Language Processing). Tosa e
JMCIMIUIAHA, B KOSTO HAYYHHTE H3CICIBAHUS Ca CHCPEJIOTOYCHH BBPXY CH3IABAHETO Ha
KOMIIOTHPHH CHCTEMH TPOAYLHUPAIIH Pa30MpacM TEKCT HA €CTECTBEH €3WK. 3a Jla pa3srpaHuuuM
['eHepupaHe Ha €CTECTBEH €3UK OT HayuHarta oOnactT CHHTe3MpaHe Ha TOBOp, B Ta3U JAUCEPTAIIUsI
11e U3M0JI3BaMe TpeBoia KoMIMIOTEpHO TeHepupaHe Ha TEKCT.

Jepunupane Ha 3a1a4yara

Haii-061mo ocHoBHaTa 3a7aya Ha KOMIIOTBPHOTO T€HEpPHpaHe Ha TEKCT MOXe J1a ce ¢popMynupa
KaTO MNIpCBpPphIIAHC Ha HAKAKBB BHJ HC-JIMHIBUCTUYHA I/IH(l)OpMaIII/IS{ qpe3 pa60TaTa Ha
KOMITIOThPHA CUCTEMA B MUCMEH TEKCT HA €CTECTBEH €3MK, MOAXOMAII 3a Bb3IIpUEMaHe OT YOBEKa.
PoGwpT et naBa ciennara AeUHUALINSE:

“KOMIIOTBPHOTO T'€HEPUPAHE HA TEKCT € MPOLEeC Ha IEJIEHACOYEHO MOCTPOSIBAHE HAa TEKCT Ha
€CTECTBEH €3HK, 32 /1a ObJIaT MOCTUTHATH OTNpeAeTIeHH KOMYHHUKAIIMOHHHU eNH.”

KI'T mMa mpuiokeH acnekT C OIpejesieHa MpakTHuecKa CTOMHOCT. Thil KaTo KOMIIOTHPHUTE
CUCTEMM H3MOJ3BAT BBTPEIIHU NpEACTaBIHUS Ha HMHopmanusTa (6a3u-gaHHHM, CUETOBOJHA
uH(popMalus, 6a3u-3HaHMS, TaHHU OT TECTOBE 3a padoTara Ha MAIIMHUA U ChOPBHKEHUS U T.H.), TO
CHILIECTBYBA HEOOXOJMMOCT OT KOMIIOTBPHM TNPOrpaMH, KOUTO Ja TMpPeJICTaBAT TakaBa
uH(popMalsg Wik OO0OOIIeHHs] HAa Hal-BAKHUTE W XapaKTEpPUCTUKH B pa3OupaeM BHJ 3a He-
crenuanucTd B KoHKpeTHata oOiact. TexHonorusita 3a KI'T ce u3mos3Ba 3a mpeacTtaBsiHe Ha
JaHHUTE B TEKCTOB BHUJ B TOAXOISANI W yaoOeH 3a 4doBeka ¢opmat. [eduHupanero Ha
KOHKpETHATa 3ajJadya HacoyBa mIpuiaraHeTto Ha TexHosorusTta 3a KI'T wnm xpM aBTOMaTH4YHO
reHepupane 0e3 y4acTHeTO Ha YOBEKa WM KbM IOJyaBTOMAaTUYHO TE€HEpUpaHE C ydacThue Ha
notrpeoures.

Ot mayuHo- wm3cienoBatenicka riaeaHa touka KI'T ce ompenenst karo ,,3amada MHTEH3WBHO
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usnon3Bamia 3Hanus” (a knowledge -intensive problem) Twii kaTo M3KMCKBa MHOTO pecypcu U
paznmuuau BujoBe 3HaHus 3a KI'T ca HeoOXoquMM 3HAHHS 3a HPEAMETHHUS CBAT OIKCBAH B
TEKCTOBETE, 3HAHMS 3a CCTCCTBEHHS €3UK (JICKCHKa, rpaMaTHKa, CEMaHTHKAa Ha CHOTBETHHUS
€CTeCTBEH €3MK), CTPATeTHYeCKH PETOPHYECKH 3HaHHMA (KaK Ce IOCTUTraT OIpeIeieHU
KOMYHHUKAI[HOHHH II€JTH, KaK Ce TOCTPOSABAT PA3IHYHK BUIOBE TEKCT, CTHJI Ha TEKCTa) U T.H.

Mopaea Ha npoueca 3a KI'T

[Ipennoxenara ot )xon beiitman AGctpaktHa cuctema 3a KI'T mpencraBena na @urypa 1, e
pe3ynTaT OT aHaJIKU3 Ha rojisiM Opoil mpusnoxuu cuctemu 3a KI'T oT mepcnektuBara Ha oOxBara
€3UKOBH (DEHOMEHH, C KOUTO CUCTEMHTE CE 3aHUMAaBaT.
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®urypa 1: AbcTpakTHa cuctema 3a KI'T

[Tpu KI'T He e ycTaHOBeH OOIl, BHHIIITHO MOTHBHpAH M3TOYHUK Ha reHepupaHeTo. ChllecTByBa
KOHCEHCYC, Y€ ,,BXOIBT TpsiOBa ga ObJie HIKAKBO CEMAHTUYHO MPEJCTaBAHE. 3a Pa3TUIHUTE
CUCTEMH pElIeHUSTA 3a ,,BX0/ ca ChBCEM Pa3NIUYHU. BXoqHUTE NaHHU MoraT aa Obaat, HampuMmep,
MUHUMAJIHO CTPYKTYPUPAHU YHUCIIOBU JAHHU, CTATUCTUYECKH PANOPTH, ChAbPKAHUETO Ha Oa3u-
naHHU. Pa3HOOOpa3HM CeMaHTHYHU MPECTaBsSHUS ca OUIM M3MPOOBaHM Mpe3 TOJUHUTE — JOTHKU
OT TBPBH pel U CBbp3aHuTe ¢ TAX (opmanusmu [Basile and Bos, 2011], cuenapuun na Illank
(Schank’s scripts) [Hovy, 1988], xonmnentyannu rpadu nHa Coma [Nogier and Zock, 1992],
paznuuHu  QperMOBH TIpeACTaBsHUA, a Hanmocaenbk W RDF-mpeacraBsHusTa TUIUYHU 32
CeMaHTHYHATa MpeKa.

C wu3xona Ha mpoleca Ha TIeHepUpaHEe CUTyaluaTa € CXOAHa. ['eHepupaHuUTE TEKCTOBE ca
pa3HooOpa3Hu: C TolsIMAa JIBJDKMHA WIM KpPaTKHU, CaMOCTOSITENIHM maparpa@u WM eIUHUYHU
u3peveHus (Hamp. OTTOBOpUTE Ha 3alMTBaHHS KbM 0a3u-JaHHH), MOTAT Jia ca HU30BE WJIM Jia €
MPUJIOKEHO MO-CJIOXKHO TeKCT-popmaThpaHe (IyHKTyalus, opopMsHE Ha CTpAaHUIM), MOraT jaa
uMaT JUHEHHa CTPYKTypa, na ObJaT yacT OT JUalor WM Ja OBAAaT OpraHU3UpPaHU KaTo
xuneprekct. TekcToBere mMoraTr Ja ObJaT HaCOUYEHU KbM ayJUTOPUHU paziMyaBallyd Ce€ IO OIUT,
3HaHUS, UHTEPECH WJIM MO KOTHUTHUBHO HATOBApBAaHE; MOXKE Ja CE€ M3MCKBAa M3XOJ Ha pa3InyHU
€CTeCTBEHM e3MlM M T.H. CHcTeMaTH4HO MpeACTaBsSHE Ha LSJIOCTHATA KapTHHA 32 BXOJa M U3X0/a
Ha CUCTEMUTE 3a TEHEPUPAHE Ha TEKCT BCE OILE HE € MPEAJIOKEHO.

TexHUKHUTE, KOUTO Ce M3IOJI3BAT 3a TeHepUpaHe Ha TEKCT MOoraT Aa ObJaT ChIIOCTABEHH U OLICHEHU
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CIPSIMO M3HMCKBAaHOTO €3MKOBO MHOT0OOpa3ue B M3XOAHHUTE TeKcToBe. KoiakoTo moBeue rbBKaBOCT
Ha TEKCTOBETE € ThPCEHA, TOJIKOBA MO-00IIHM JUHTBUCTHYHY 3HAHUS ca HEOOXOAUMH U € MO-ToJIsIMa
MOTHUBAIMATA 32 00OpBIIAaHEe KbM XapakTepHuTe TexHUKU Ha KI'T. PasrnexxnaHero Ha MPHUIOKHHUTE
CUCTEMH OT MEepCHeKTHUBaTa Ha 00xBaTa 00pabOTBaHU €3MKOBH (PEHOMEHHU IO3BOJISIBA BapHAallHUTE
HAa M3XOJHHUTE TEKCTOBE Ja OBJAaT IOCTaBeHW B OOII IUIaH, KaTto ce abcrpaxupame OT
pean3allMOHHOTO HUBO HA CUCTEMUTE.

AbctpakTHO onucanu 3aaaunte Ha KI'T umat aBe u3mepeHHs Ha JTMHTBUCTHYHA CIICHU(DUKAIIH:
pascinosiBane/ crtpatudukanus (Stratification) u  wmera-pymkuus (metafunction). Tesu aBe
U3MEPEHUs ca M3BJICYCHH OT (DYHKIUMOHAIHUSA CEeMHOTHYeH mnoaxon Ha CucreMuyHo-
GbyHKIIMOHATHATAa TUHTBUCTHKA: MHPOpMAIMATA MOXKe J1a Oblie MO-MaJIKo a0CTpaKTHA WM MHOIO
abctpaktHa  (cTpatudukanuMs ¢  HHBA:  PETUCTBP, CEMaHTHKA, JIEKCUKO-TpaMaTHKa,
rpadonorus/hoHoI0rHs), a CHIIO Taka UH(POpPMALMITa MOXKE J]a C€ OTHACS 3a Pa3InYHU CMHUCIIOBU
BUOBE (MeTa-()yHKIMH: IPOMO3UIIMOHAIHA, HHTEP-TIEPCOHAIHA MM TeKCTOBa). Taka ce odepraBa
IIpe/icTaBaTa 3a ChIIHOCTTA HA TEHEPUPAHETO HAa TEKCT U CE ONPEACIIAT MPUCHIINTE MY 33J1a4u:

1) cenexTrpaHe U UHTEPIIPETUPAHE HA ChIbPIKAHHETO,

2) MJIaHUpaHe Ha TEKCTa,

3) JIeKCHKO-TpaMaTu4ecKa peaan3aius Ha TeKCTa.

3a peammsupane Ha KI'T TpssOBa nma ObaaT HampaBeHH CHBMECTUMH H300pH MPOIIO3UIMOHAIHO,
MHTEPIEPCOHATTHO U TEKCTOBO, 3a Ja €€ KOHCTpyUpaT IOCIEI0BATEITHOCTH OT CEMAHTHUYHU
cnenu(UKauy, KOWTO MOJABPKAT TEKCTOBAaTa CEMAHTUKAa W S M3pa3sBaT B TPaMaTHYECKU
KOHCTPYKTH. be3 3HaueHune kak e peanmsupana eqHa cucrema 3a KI'T, Te3u abcTpakTHu 3aqaum ca
CBIIIHOCTHH 3a T€HEepHUpaHEeTO. AKO HSIKaKBa 4acT OT MOCTAaBEHUTE OT 3ajauuTe mpoOjemMH He ca
pemieny, To reBKaBocTTa Ha cucreMara 3a KI'T e orpaHMuYeHa mo OTHOLIEHHE Ha TEKCTOBOTO
pazHooOpasue.

Ha A6ctpaktHara cuctema 3a KI'T (®@urypa 1) Moxkem J1a morieiHeM ¥ KaTo Ha MPHIIOKEH MO
Ha mporeca Ha KI'T. Bxoabt 3a nponieca Ha KI'T e HapedeH ungopmayus 3a npunodicenuemo u €
oTOeNs13aH B TOPHUS JISIB BI'bJ HA M300pakeHHETo Ha AOCTpakTHaTa reHepupaiia cucrema. Moxxem
Jla TpUEMEM TEKCT-IUIAHUPOBYMKA M JIEKCHKO-TpamMaTHKara KaTo otTaenaHu Moxyiau. Cren
CEJICKTHUPAHE Ha CBHIBPKAHUETO TEKCT-TUIAHUPOBUMKBT pasloyiara CbC LEIEBO OPUEHTHUPAHU
TEXHUKA KOHCTPYHMpAIlX IOCJIEAOBATEIHOCTH OT HE-CTPOIM CEMAaHTHYHU CHEeHUpHUKALUA C
pa3MmepuTe Ha u3pedeHue. Jlekcuko-rpamaTHkaTa mpepadoTBa TaKMBa CPaBHUTEIHO aOCTPaKTHU
cnenuuKalud B HE TOJIKOBA aOCTpakTHU IpaMaTHYeCKH KOH(QUIYypallMi U CBBpP3aH C TiIX
Jekcuuecku marepuai. Ha M3xona mmame mociefoBaTeTHOCT OT IpaMaTHUYECKH Crelu(UKalu
IIPEBbpHATa B TEKCT ChCTABEH OT CUMBOJIMTE Ha Ja/ICHUS ECTECTBEH €3HK.

B3anmoaeicTBHETO MEX 1y KOMIIOHEHTUTE € NIOKa3aHO ChC CTPEJIKU B IBETE IIOCOKH, BBIIPEKU UE B
MHOTO MPHJIOKHHU apXUTEKTypU HE € MOJIbpKaHa TakaBa JBYIOCOYHOCT. MHOTO pa3iuKu MEXIY
noaxonute 3a KI'T ce npmkaT Ha I'bBKaBOCTTA, KOATO T€ NPHUAABAaT HAa CBIIOCTABIHETO HA
IpEJCTaBsAHUATA BbB BBTpEUIHUTE HUBA. OTIENHU JUCTa HA TEKCTOBaTa CTPYKTypa B HSKOU
CHCTEMHU Ce€ CHIIOCTABAT Ha OT/EIHA CEMaHTUYHA crienuduKanus, a qpyrajie- Ha Mocae10BaTeTHOCT
OT ceMaHTU4HHU crieurdukanyu. [1o cbliusg HaUMH, OTIETHN CEMAHTUYHH ClIEIU(UKAIIMN MOraT Jia
CHOTBETCTBAT Ha MOCIEI0BATETHOCTH OT JIEKCUKO-TPaMaTHUYECKH CIelM(UKALNY, HO Ha MIPAKTHKA
Hal-uecTo ca peajlu3upaHy MPOCTU BPb3KU U ChOTBETCTBHSI.

3a nenuTe Ha HACTOAIIATa AUCEPTALUs MOJAETbT Ha AOCTpaKTHaTa reHepHupalla ciucreMa rnokazaH
Ha @urypa | e M3MoN3BaH KaTo OCHOBA 3a M3CIIE/IBaHE HAa Pa3JIMYHUTE HUBA HA JIMHTBUCTHUYHA
abcTpakuysg Ha TEKCTOBe- HWHCTPYKUIMHM Ha Obiarapcku e3uk. OcHOBHaTa MOTHBAIUs Ha
U3CJIEIBAHETO € Ha MPaKTHUKA Ja ObJe pealu3upaHo TeHepHUpaHe Ha TeKCTOBE Ha OBJITrapCcKH €3UK,
KaTo ce Ch3JazaT HYXHHTE 3a ToBa pecypcu. Hacrosmmsar o0630p € Haco4eH KbM Iperjie] Ha
IpUJaraHuTe TEXHUKY 3a pemaBaHe Ha 3ajauute Ha KI'T mocTaBeHM OT JIMHIBUCTHYHATA MPUPOAA
Ha U3XOJHUS MPOIYKT — TEKCTHT KaTO TaKbB.
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TexHUKH 32 CCJICKTHPAHEC 1 MHTEPIIPETUPAHE HA CbABPKAHUE

CejlekTHpPaHe Ha CHAbP/KAHMETO € B3EMAHETO Ha PEIICHHE KOS 4YacT OT MHpopMaiusara ja ce
BKJIFOYM B MOATOTBSHUS TEKCT U KOSI- Jla ce MpoirycHe. ToBa € ClIoKHA 3a/laya 3aBUCEeIa OT MHOTO
dakTopu Karo MpelncTaBaTa KakBO JKelae Ja 3Hae IelieBara ayJuTOpHs WM CTENeHTa Ha
JeTalIM3upaHe Ha TEKCTAa M3UCKBAHO OT ayauTopusTa. Te3u ¢pakTopu Morar fa ObaaT TpynupaHy B
Tpu 001acTH:

1. OOmmM CBOWMCTBa Ha MPEIBIKIAHOTO B3aWMOJIeHCTBHE ToTpeduTen - cuctema 3a KI'T:
KaKBHM TOTPEOUTENIM CE€ MMAT NPEIBHJI, KaKBa € TeMaTa Ha MHTEPAKIUATA IO CHIIECTBO U
T.H.

2. CrneunuyHM 3a UHTEPAKIHATA C MOTPEOUTEINSI CUTYallMH, KOUTO BH3HUKBAT IO BPEeME HA
TeHEPUPAHETO, HAIIPUMEP, HIKOS KOHKPETHA YacT OT TEKCTa TpsiOBa /1a Ob/ie 00sICHEHA WIIN
pasmmpeH. AKO MOTPEOUTENAT € MOCTABeH B KOHKPETHA €KCIIEPTHA ayIUTOpHA TpyIa, TOH
Ie UMa HYXJa OT MO-MaJIKO OOSICHEHHUS 32 TEPMHHHTE B TEKCTA.

3. KoHKpeTHHTE TEeKCTOBE CE MPUCIIOCOOSIBAT KbM €CTECTBEHUTE OYaKBAHUS HA MOTPEOUTEIS,
3a Ja ObJarT pa3no3HaTH. B JMHrBHCTHKATa TOBAa C€ HapWya >KaHpP WJM THUI Ha TEKCTa.
Hampumep, TeKcT- mporHo3a 3a BpPEeMETO HMa pas3lo3HABaeMU JIMHTBUCTUYHHU
XapaKTEPUCTUKH, KOUTO TO OTIMYABAT OT TEKCT- TEXHUYECKO PBHKOBOJCTBO MU TEKCT OT
pEYHUK.

[IpencTaBsHETO M M3MOJ3BAHETO HA 3HAHUS 32 THUIA HA TEKCTa OOMKHOBEHO CE IPaBU Ype3 SIBHO
3aJlaBaHe HAa MAaKpOCTPYKTypa Ha TekcTa. ToBa ce IbJDKU Ha (pakTa, 4Ye KOHKPETHU THIIOBE TEKCT
MMaT YeCTO CpeIlaHH KOHKPETHU CTPYKTYpH, KbM KOUTO TpsiOBa Ja ce MpUABPIKA U cUCTeMara 3a
reHepupane. ToBa cb3JaBa MoJie3Ha OpraHu3alMoHHa cxema 3a npoueca Ha KI'T.

W3KITI0YUTETHO BaYKHO 32 CEJNIEKTHPAaHE Ha ChIBPKAHUETO € TOBA, Y€ KOHKPETHU YaCTH OT MaKpO-
CTPYKTypaTa Ha TEKCTa M3UCKBAT HM3pa3siBaHETO HAa OINpeneseH THI HHpOpManus. XapaKkTepHH
CTpYKTypu oT To3u BuJ ca BbBelaeHU B KI'T kato cxemu Ha Texcra [McKeown, 1985] u urpast
Ba)KHA POJIS IPU CTPYKTYPUPAHETO HA TeKCTOBE B MHOTO OT cuctemure 3a KI'T. To3u Tpaguumonen
HAuWH 32 OMNpeJeisiHe Ha ChIBbPKAHUETO ChC IMAOJOHM Ha Oa3aTa Ha MpaBWia TpHIIara
napajurMaTa Ha T.H. ,,3aTBOPEHO IUTaHupaHe”, kakTo Harnpumep B [Duboue and McKeown, 2003].
[Tapagurmara Ha ,,0TBOPEHO IIaHHpaHe” € MpuiokKeHa, kakro Hampumep B [Dai et.al., 2010],
KOTaTO BXOJHHUTE JaHHW HMAaT MPEXKOBO TMpEICTaBsSHE B Trpad M CHIIECTBEHO C€ W3IOJI3BA
TOIOJIOTHATA Ha rpada 3a “HH(POPMHUPAHO ThpPCEHE” Ha PEJIeBaHTHU BB3IIH.

HNuTepnperupane Ha cbAbpP:KaHUeTO. Haif-npocTHAT mOAXOA KBM HMHTEPIPETHpPAHE Ha
CHIBPKAHUETO € Jla C€ Ch3JaAaT TAOJIHWIM CHIOCTABSIIM MOHATHATA OT MPHIIOXKHATA 00JacT u
JMHTBUCTHYHHUTE PECYPCH Ha T€HEPaTOpa

AKO aJanTUPaHOTO JIMHTBHCTUYHO NPEACTaBSHE € JOCTaThYHO aOCTPAKTHO, TO € OCHTypeHa H
BB3MOXKHOCT 32 I'bBKaBa peanm3anus. [IpoOnemaTtudHo € crenuu4HOTO 32 MPUIIOKHATA 00IacT
KoaMpaHe Ha mHpopMmanusaTa. EqHa TexHHKa HaMepwiia MHUPOKO NMPHIOKEHHE € OTPaHHYaBaHETO
Ha BB3MOKHHUTE CHIIOCTABSIHUS MKy TEPMUHHTE OT NpuiiokHata obnact u te3u ot KI'T camo 1o
penamnusaTa HapedeHa Jyiorndecko BkiarouBane (logical subsumption). ToBa ce ocurypsiBa, korato
BCEKHM KOHKPETEH eK3eMIUIIp Ha (aKT, CbCTOSHHE, CUTyalluss W T.H., KOMUTO C€ CpeliaT B
NPUJIOKEHUETO MoraT fa ObaaT KiacuuIpaHd B TEPMUHUTE HA HepapXus OT OOIIW MOHSATHS U
penanuy, KOUTO HMMAaT CHUCTEMAaTHYHO IIOBEJCHHWE II0 OTHOIIEHHE Ha BB3MOXKHATA 32 TAX
JMHTBUCTHYHA PEeaT3allHsl.

[Tpumep 3a IATOCTHA BHCIIA HEpapXus ¢ THPCEHUTE KayeCcTBa MPEACTaBIIsIBA OHTOJIOTHATA OIMCaHa
B [Bateman et.al, 1990] u napeyena Bucir momen (The Upper Model), xosto ¢ u3Biedena ot
cHCTeMUYHO-(DYHKIIMOHATHATA MapaaurMa 3a ecrectBenus e3uk [Halliday, 1994]. Bucumsar moaen
€ BCBIIHOCT W3YHCIHMTENICH pecypc 3a TpEeACTaBsIHE Ha 3HAHHUSA CICIHAIHO pa3pabdoOTeH 3a

Aemopedghepamu na oucepmauuu 2 (2015) 18-63



29 KameHka CTalikoBa

KOMITIOTHPHO TEHEpUpPAHE Ha TEKCT. AOCTpakTHaTa OpraHHW3aIUsl HA 3HAHUATA € JTUHTBHUCTHUYHO
MOTHBHUpAaHA, 3a J1a ObJe OrpaHWYeHA JMHIBHUCTUYHATA pean3alus Npu reHepupaneto [Bateman,
1990]. BucuusaT Mozen € NpoeKkTupaH Taka, 4e Ja ObJe IPEHOCUM, NIPEe-U3I0I3BaEM U BHHILEH 3a
JeKCHKO-Tpamatukarta. Toil Moke na ObJe cuuTaH 3a BBTpEIIHA Bpb3Ka MEXIy cnenuduuHa 3a
npujIokKHaTa o0sacT MHGOPMAIUs W JTUHTBUCTHYHOTO I'paMaTHYecKO SAPO Ha €IHa CHUCTeMa 3a
KI'T. EBomoniusita Ha OG6oG6menuss moxaen (Generalized Upper Model) npoabikaBa B mocoka
JeTaiiu3upaHe Ha HAKOM OT mnoj-iiepapxuure [Bateman etal., 2010] wiam mnpeBexgane Ha
OHTOJIOTHSITA HAa OHTONOrMYHMs e3uk Ha Cemantmunata mpexxa OWL. OO6oOmeHusT Mmomaen
TembpBa NPUBIMYA MHTEpPECa Ha HM3CJIEJOBATENIMTEe 3aHMMABAIlM CE C TeHEpUpaHEe OT JaHHU Ha
CemanTnuHara Mpexa, karo B [Bouayad-Agha et.al., 2012] ce TBbpau, ye Toii e Haii-oOenaBamara
MHOT'O€3MKOBA JIMHTBUCTHYHO OPHECHTHUpPAaHA OHTOJIOTHS MOJIbpKAlla Ipoleca Ha TEKCT-
TeHEepHpaHe.

OO000OmEeHUAT MOl € OCHOBHATa OHTOJIOTHSI OT BHCOKO HHBO Ha cpelaTa 3a MHOTOE3UKOBO
reanepupane KPML [Bateman, 1997]. HanpaBenu ca aHajau3u 3a aJeKBaTHOCTTA HA OHTOJIOTHATA U
KbM JIPYI'H e3ulid Karto Hamp. apadbcku [Al-Muhtaseb and Mellish, 1997], xakto u dYacTHdYHH
aHaIM3Wd OT MparMaTHYHH ChOOpakeHHs IpU reHepupane Ha TekcT B cpegatra KPML. B [Kruijff
et.al, 2000] ce moknanmBa 3a peanusupanoTo mo mnpoekra AGILE MHOroesukoBo reHepupane Ha
TEKCTOBE- WHCTPYKIMU Ha pyckH, Obiarapcku u uemkud B cpegata KPML wusBbpiieHo cwe
ChIIECTBEHO Mpuiiarane Ha O00OIICHUsT MOJIEIT 33 TE3H C3UIIH.

TexHuKH 3a INIAaHUPAHE HA TCKCTA

3ajavaTa 3a IUIaHMpaHE Ha TEKCTa MpEeACTaBiIsBa OpraHU3UMpaHe Ha M30paHOTO ChAbp)KaHUE B
HOJIXOASAIIM TEKCTOBU CTPYKTYpPH, KOUTO JAa ObAaT TpaHC(HOPMUPAHH B KOXEPEHTEH TEKCT.
[Tpunaranure MoAXonM KbM Ta3W 3aJada Ce pas3jinyaBaT MHOTO IO I'bBKABOCT M W3UYUCIHUTEIHA
CJIOKHOCT.

Haii-npocTusT moixo 1 KbM OpraHu3alusaTa Ha TEKCTa KaTo I5UI0 ca (UKCUPAHUTE CTPYKTYPH WIH
mabiionnte. [louTH Besika TEKCTOBa CTPYKTypa Moxke jaa Obae 3ampaseHa. [Ipu renepupane c
11a0bJI0HU ce JKepTBa OTPOMHA YacT OT I'bBKABOCTTA HA TEKCTA, HO HE BCHUKH MpuioxeHus 3a KI'T
UMaT HyXk/1a OT TOJIsIMa I'bBKABOCT. 3aMpa3sBaHETO HA PA3JIMYHM aCHEKTH OT LSUIOCTHMS MPOLIEC Ha
KI'T cboTBETCTBAa TOYHO Ha OCHOBHHUTE CBOWCTBA HAa CaMHUs €3UK, ThI KaTO NPU CHCTaBIHETO Ha
TEKCTOBE XOpaTa MOHIKOra U3I0JI3BaT HAroTOBO ONPEIEIEHH Ha0OPpH OT HalpaBEeHU JTUHTBUCTUYHU
n300pHu, BMECTO BUHATH Ja MPaBsT Te3u U300pH ,,Ha xHuB0~ . ToBa MOXKe Ja Bapupa OT U3PEUECHHUS -
dopMynM U 1AM TEKCTOBE, Mpe3 pa3iMyHU CTENEeHW Ha WAMOMATUYHOCT (Ha CHHTaKCHCa, Ha
HauWHa 3a CTPYKTYpUpaHE Ha apryMEHTH, Ha M3IMOJI3BaHUTE CEMAaHTHUYHH KOH(MUTYpallMu U T.H.).
3aroBa CTPYKTypHpaIluTe IIAaOJOHM MoraT Ja ObAaT pas3riekKIaHd KaTo YacTUYHO 3aMpb3HAIN
pe3yNITaTu OT TEeKCT-TNIAHUPAHETO.

Pa3pa0oTku, KOUTO MOrar Jja OrpaHW4aT CBOMUTE OCHOBHH ONHUCAHMS U Ja KOMIMWIMpAT MOJE3HU
1a0JI0HM ca o0OellaBallly 3a crecTsBaHe Ha BpeMe u TpyA. [llaGnoHHara cTpykTypa Moxe aa Objae
M3I0JI3BaHa 3@ TEKCTOBE, KOUTO JIEMOHCTPUPAT CTEPEOTUITHH KOHCTPYKUHU. CpaBHUTEIHO I'bBKAB
TUI TEKCTOBU IabioHU ca mpeanoxeHu ot [McKeown, 1985] u mpencraBeHun B TEPMUHUTE Ha
Mpekd Ha mpexomure (transition networks). Tosu moaxoj ce e MpeBbpHAT B €IHA OT Haii-
pa3npOCTPAHEHUTE TEXHUKH 3a OpraHU3UPAaHE Ha TEKCT BBIIPEKU IBHUTE CH OIPAHUYECHHUS.
Cp3aBaHe Ha TEKCTOBU KOHCTPYKIMHU C MO-TOJIIMa I'bBKaBOCT € BB3MOXKHO Upe3 MpujaraHe Ha
Teopusita 3a peropuunara crpykrypa (TPC) [Mann and Thompson, 1988], kosito npeaara o010
ONMCAaHNWE Ha pelallMuTe ChHIIECTBYBAIlM MEXJYy TEKCTOBM CETMEHTH KaTO IOKa3Ba Jalu Te3u
penanuu ca rpaMaTU4eCKH WM JIEKCUKAIIHO CUTHAIM3UPAaHU. TekcroBere aHanusupanu upe3 TPC
ca iepapX1yHO JACKOMITO3MPaHU Ha BIOYKEHH MHOXKECTBA OT CBbP3aHU TEKCTOBH €IEMEHTH (Spans).
Teopusita 3a peropuyHaTa CTPyKTypa JeduHHpa OKOJIO 25 penaluu, KOUTO BakaT MEXKIY
TekcToBuTe enemeHTH. Jlepununuure Ha Teopusita Ha peTopUyHATa CTPYKTypa MOCTaBST
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M3MCKBAHETO Ja CE MOAIbpPKA BPb3Ka ChC CMHUCHIA, KOWTO TpsiOBa Ja HOCH JAJCH €JIEMEHT Ha
KOXEPEHTHHS TEKCT. VIMa ChIIO OrpaHUYEHUS BbPXY KOMYHHUKALMOHHUS €(EKT MOCTUTHAT Ype3
KOMOWHHUPAHOTO MHOKECTBO OT TEKCTOBH elleMeHTH. KOHCTpyHpaHeTo Ha IMCKYypCHA CTPYKTypa Ha
6azara Ha TPC mma nokazaH eeKkT NmpHu HOJIbp)KaHEe Ha CEJEeKIHMHU OT CBbp3Balid (HOpMH U
TEKCTOBHU CBHIO3H.

TPC uma cBoero kommoThpHO npeacraBsHe [Moore and Paris, 1988] u e u3non3BaHa B MHOTO
cucremu 3a KI'T. O6ukHoBeHo TPC ce mpuiara 3a reHepUpaHeTo Ha TEKCT Ype3 MpelCTaBsHE Ha
PETOPUYHUTE peJlallMM KAaTO TUI KOMYHUKAllMOHHU L€JIM W TMpWIaraHe Ha CTaHIapTHU 32
U3KYCTBEHUS MHTEJIEKT IUIAHUPALIM CTPATErny, 3a ja ce MPOyLupaT TEKCTOBU CTPYKTYpH.

TexHUKH 32 JJEKCHKO-TPAMAaTHYICCKH peajin3alun

IMadsonu. Hail-mpoctuar MeTroa 3a  KOHCTPYMpPAHE Ha  M3pPEUEHUs  IPEACTaBIsABaT
napaMeTpu3upaHuTe 1Ia0IoHU. 3apaau MpOCToTaTa CU IAOJIOHHOTO I'E€HEpUpaHe € MPHIIaraHo B
HSKOM IIpaKkTU4yecKu opueHtupanu cucremu 3a KI'T. Beue ycnokHeHa Ta3u TEXHHKa CMeCBa
TEKCTOBU ()ParMEHTU — PE3yidTaT OT IBJIHO T'€HEpUpaHEe C MPEeIBAPUTEIHO 3AJ0KEHHU IA0JIOHH,
KaTo I10 TO3W HAYMH U JIBaTa METO/a UMAT MSCTO B €/1Ha U cbiua cucrema 3a KI'T.

Peanuzanmm ¢ rpamatuku. ['ppOHaka Ha TpaMaTUKUTE ca TPWIOKHUTE TIPaAMATUYECKU
KOHCTpyKuHu. C yBeIMYaBaHETO UM B MPOCTPAHCTBOTO HA THPCEHE CE yBEINYaBaT U BH3MOXKHUTE
rpamMaThyeckn peanm3anuu. PemaBama posis MMarT pemieHus, KOUTO Mpeiarar IOAXOJIsIIa
HaBHTalUs 32 TOBA IPOCTPAHCTBO HA ThpceHe. Pa3nnyHnTe BUIOBE rpaMaTH4ecKy ONMCAHHs MOTaT
Jla TOBEJAT JI0 PAa3IMYHU BH3MOXHOCTH 33 IPETHPCBAHE HA MPOCTPAHCTBOTO.

CTpyKkTypHarta TrpaMaTHKa € II0 CBIIECTBO OpTraHM3MpaHa OKOJO ONUCaHus Ha (pas3oBaTa
CTpyKTypa. Ts OOMKHOBEHO € MPeThPCBaHA 3a MPHIOKHUMH MIPAaBUIIa OTPAHUYCHH OT CEMaHTHKATa,
KOSITO TpsAOBa na Objae peanusupa. Haii-conmuanara cTpaTerus TyK € alrOpUTbMBT 38 CEMaHTHYHO
TeHEpUpaHe YIpaBJIsIBAaHO OT OMOpHUs eneMeHT (Semantic head-driven generation) [Shieber et.al,
1990]. To3u anropuThbM TEHEPUpPA CTPHHTOBE OT JIOTHYECCKH (OPMU 332 CPABHHUTEIHO IIUPOK KIIac
rpamMaTuyecku (popMaau3mMu.

TexHukata paboTH MO CBHIIECTBO CJEABANKU IOCIIEJOBATEIHOCTH OT TpaMaTHYeCKd MpaBuila
CBBp3aHM Ype3 TEXHUTE CHHTAKTUYHM TJIABHM WM omopHH enementu (heads), kouto crmomenst
o0I1a ceMaHTHKa, 3a J]a JTOCTUTHAT J0 MPUJIOKUMHU JICKCHKAIIHU €IEMeHTH. AKO HE ca HaMEpEeHU
TaKMBa IpaBWJa WIM TOCJIEIOBAaTEIIHOCTTa CTUTHE JI0 Kpas, ce M30Mpa HSIKOe MpPaBUIIO, KOETO
JICKOMITO3Upa CEMaHTHKaTa HEJETePMMHUCTHYHO. B ciydail, ye ce CTUTHE [0 JEKCHKAIHU
€JIEMEHTH, aNrOPUTBMBT pabOTH OOpaTHO ,,Harope” MO IbPBOBHIHATA CTPYKTypa KaTo Hajara
OTpaHUYEHUSTA HAMEPEHH B JIEKCHKOHA.

[Tpuema ce, 4e eneMEHTUTE Ha JISKCHKaTa MpejjiaraT Hail-00raTusi U3TOYHUK Ha OrpaHMYCHMS 3a
CHHTAaKTUYHATa CTPYKTYpa M 3aTOBa T€ ca THPCEHHU IIBPBH, 3a Jia ce€ M30erHe MOCTPOSBAHETO Ha
HETPUIOKUMH CTPYKTYpH. BBIIpexku eneraHTHOCTTa U popMaiiHaTa cnenudukanys Ha anropuTbMa
TOW HE € M3MOJI3BaH M3BBbH (JOPMAIHOTO TEOPETUUHO IeHepHpaHe Ha u3peueHus. OcTaBaT MHOTO
OTBOpPEHU BBIIPOCH IO OTHOIIIEHHE Ha paboTaTa My C TOJIEMH JIEKCHKO-TPAMaTHKH ChC ChIIECTBEHU
HE-TIPOMO3UIIMOHATTHA CEMaHTHYHN W3UCKBaHM. HenerepMMHHM3MBT Ha alropuThMa ChHIIO €
KpUTHKYBaH B cpeaute Ha KI'T kaTo HEMmoaxos1110 CBOMCTBO MPH PEATHO TeHEpUpaHe.
AnrtepHaTuBaTa HapeueHa oopabomka Hanpasiasarna om cvobuenuemo (message-directed process-
ing) [McDonald, 1983] e mpenmodereHa 3a MOCTPOSIBAHE Ha JIEKCUKO-TPAMATHUECKHUS PECypC
MUMBLE 3a anrnuiicku e3uk. Tyk OeTepMHUHHCTHYHATA M WHKPEMEHTAJIHA KOHCTPYKLUS Ha
¢dpazara ce KOHTPOJIUpPA TUPEKTHO OT BXOJIHUTE crenudHuKanuu. Te3n BXOJIHHU crenudukanuu
M3UCKBAT KOHKPETHU CHHTAKTUYHHU (PparMEHTH HA JHPBOBUHATA CTPYKTypa M3pa3eHU upe3 Tree
Adjoining Grammars: [Joshi, 1987]. TakbB BXOA EKCIUIMIUTHO HIACHTUQUIMPA KOHKPETHUTE
rpaMaTU4YecKy KOHCTPYKIIMU, KOUTO TPsiOBa /1a ObAAT CENEKTUPAHH 3a PE3YATaTHOTO U3pEUEHHE.
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B nomoOen cTun ca BXoAHMTE crielU(HUKaIuK 3a MOBbPXHOCTHUS reHeparop RealPro [Lavoie and
Rambow, 1997]. BxoasT My mnpezacraBiisiBa MpeACTaBsHE, KOCTO € CHHTAKTUYHA CTPYKTypa Ha
3aBucumoctuTe (Syntactic dependency structure), reHepaTopbT s MOIBJIBA, 3a Ja S MPEBBPHE B
HAITBJIHO OIPEAEIIEHO U3peucHue. Ta3u TEXHUKA € IOBJIUsAHA OT MHOTOCIOMHNUS Mozen Ha CMUCHIIA
Ha TeKcTa pa3paboreH oT Menuyk u kojeru. ['enepatopsT RealPro He Hacienssa mo-api0okute U
10-a0CTPaKTHU JIMHTBUCTUYHU HUBA MPEIOKEHH OT MenuyK, HO KaTo CIeACTBHE € MHOTO OBbp3.
Konrtpactupama antepHaruBa, HapeueHa KOHTPOJ HAINpaBlisiBaH OT IpamMaTHKara, ce mpejjara otT
Penman [Mann, 1983] u neroBus Hacienuuk KPML [Bateman, 1997], kouto ca reHepatopu 3a
CUCTEeMHYHO-(PYHKIMOHAIHU TpamMaTukd. CHCTEeMUYHHTE TpaMaTHUKUA OpraHu3upar CBOETO
IPOCTPAHCTBO Ha THPCEHE OKOJIO BH3MOKHU KOMYHHKAIIMOHHH IIEJIH, @ HE OKOJIO TPaMaTHYECKU
CTpykTypu. DparMeHTH Ha CTPYKTypHTE ca JIOKAIM3MpaHH B TOBAa IPOCTPAHCTBO HA
XapaKTepUCTUKU M caMH IO ce0e CHM MMaT MHOTO OrpaHHYeH CTaryT. ToBa € W3KIIOYHUTETHO
edexTuBHO 3a Hykaute Ha KI'T.

KI'T usuckBa onucanusi Ha MPUYMHUATE 3aIM0 JIa CE M3MOJI3BAT NAJCHU CTPYKTYPHU (CHHTAKTUYHH,
TEKCTOBHU U T.H.), @ HE caMO (pOPMAJHH ONMUCAHHUS HA M3IOI3BaHUTE CTPYKTYpH. ToBa e ecrecTBeHa
Teputopus 3a (YHKIMOHATHATA JIMHIBUCTHKA, KOSATO OKa3Ba Jajed MO-TOJISIMO BIUSHUE BBHPXY
mpoKocnekTbpHuTe cucteMu 3a KI'T, 0TKOIKOTO BBpXY aHalu3a Ha €CTECTBEH €3UK, KbJIETO ca
HOpMa CTPYKTYpPHHTE MOIXOAM KbM CHHTaKcuca. CUCTEMHUYHO- (YHKIIMOHAIHUTE TPAMAaTHKH, C
TeopeTHuHa ocHoBa u3nokeHa B [Halliday, 1994], ce dbokycupar TOY4HO BBPXY MPEKOAHMpPaHE Ha
BPB3KUTE BBB (PYHKIMOHAIHA (opMa U, CIEIOBATEIHO, Ca HACOUYEHH KbM JUPEKTEH UHTEpdeiic
MEXly MO-BUCOKUTE HHMBA HAa OpraHU3alus Ha TeKCTa (IUIAaHUPAIIUTE MPOLIECH) U IPaMaTUYECKUs
KOMIIOHEHT. TpaJWlIMOHHO B TE3W TpaMaTUKH ce oOpblla IOBeYye BHHMaHWE Ha He-
NPOIMO3UIIMOHANHUTE (TEKCTOBUTE M HMHTEPIEPCOHAIHM) acleKTH Ha cMuchia [Matthiessen and
Bateman, 1991].

[IpakTHdyecka BB3MOXKHOCT 3a pa3paboTBaHe HA NPUIOKHH CHUCTEMUYHO-(YHKIMOHATHH
rpamatuku gaBa Cpenara 3a MHOroe3nkoBo rexepupane KPML [Bateman, 1997]. Ts mpennara
cTabuiHa miardopma 3a paboTa ¢ IMPOKOOOXBATHU IPAMATHUKH U € CIICIIMATHO OPUCHTHPAHA KbM
MHOT'0€3UKOBOTO reHepupaHe Ha TekcT. OcHOBHA ujes 3a cb3gaBaHeTo Ha Cpenata KPML e na ce
IPEeUIOKAT PECYPCH 32 PEATUCTHYHO, HO CHIIEBPEMEHHO IIMPOKOOOXBATHO T€HEPUPAHE, TPH KOETO
ce ThPCHU KaKTO I'bBKaBOCT Ha U3XOJHUTE TEKCTOBE, TaKa U ObP3MHA IIPU T€HEPUPAHETO.
AnroputbMbT 3a reHepupane B Cpenatra KPML ce cbcTom OT mpexoju mpe3 MpOCTPaHCTBO Ha
XapaKTEPUCTHKN HA TEHEPUPAHUs €IIEMEHT, KaTo MPEXOAUTE ca IMOCIIEA0BATEIHU U C HapacTBaIla
cneunduyHocT. Bceku TakbB MpexoJ Ch3AaBa MHOMKECTBO OTPAHWYEHHUS ONpeAessId €AUH
CTpyKTypeH ¢parment. To3u hparMeHT MOKe Ja BKIIFOYBA TPAMAaTHYECKHA KOHCTUTYEHTH, KOUTO Ja
U3MCKBAT MO-HATAaTBIIHU MPEXOJH, 3a Ja ce crneunduimpar. Makap MHOTO MPOCT, AITOPUTHBMBT
uMa MPEeIMMCTBOTO, Y€ € A0cTa Obp3 jopu 3a rojemu rpamatuku karo NIGEL 3a anrnuiicku e3uK,
rpamatukata KOMET 3a nemcku e3uk [Teich, 1999] wimu AGILE -rpamartuikute 3a ObIrapcku,
pycku u yernku [Bateman et.al., 2000]. B anropurbma HsiMa Bpbiane Hazan (backtracking).
dopmanu3mbT 3a ¢yHkuuonanHo yrupunmpane (Functional Unification Formalism, FUF) [EI-
hadad, 1990] mpezara mo-MoIHO TpacHpaHe Ha MPOCTPAHCTBOTO OT CUCTEMHYHH XapPaKTEPUCTHKU
Yype3 W3IOJI3BaHE Ha He-JICTEPMUHUCTUYHA €KCHaH3usi ¢ yHupukanus. He-meTepMHHH3MBT e
HanpaBeH MO-eEeKTHBEH 4Ype3 HAKOJIKO JOIBIHUTEIHM MEXaHH3Ma 3a HalpaBisiBaHE Ipoleca Ha
yaudukanus [Elhadad and Robin, 1992]. I'pamarukara 3a anrauiicku e3uk SURGE (Systemic Uni-
fication Realization Grammar for English) uma MHOro romsMo MOKpUTHE W € Ch3lIaJcHa 3a
npuiarane Ha FUF.

[TponiecsT Ha renepupane ¢ FUF ce cbcTon oT yHu¢uIpaHe Ha TakbB BXOJ] ¢ OJOOHH Ha HETO
NeQUHHAIIMN OT TpaMaTHKaTa. BXOMHUTE JaHHHM HANpaBIIsABaT IMpoIlleca Ha YHH(HUKAIHA, 32 Ja ce
HaMepsT TE3W YacTH OT IpaMaTHKara, ¢ KOUTO T€ ca CHIIOCTaBUMH U Jia ce CIeU(HUIIpa HATaThK
CTpYKTypaTa B 3aBUCHUMOCT OT OIpaHMYEHHUATa IOCTaBeHHW OT rpamarukara. I[lomxomgsT ¢
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yHU(DUKaLUs HEYTpaIu3upa A0 U3BECTHA CTENEH pa3felIeHUETO MEXy KOHTPOJI HalpaBisiBaH OT
I'paMaTHKaTa W KOHTPOJ HaIpaBJIdBaH OT C’bO6IJ_[eHI/IeTO, JOKOJIKOTO I/I36I/IpaHI/I$IT IOIpT HOpH
YHI/I(I)I/IKaI_II/ISITa € HYBCTBHUTCJICH U KbM [BAaTa U3TOYHHNKA HA KOHTPOJIL.

B 3axmouenne MoxkeM ga otOenexum, ye ekcrepumentd 3a KI'T Ha Hail- MHOTO pa3inyHU
€CTECTBEHHM €3HIM ca npaBeHu B Cpenara 3a MmHoroe3nkoBo renepupane KPML. Tosa ce abmxu Ha
XapaKTCPHUA CUCTCMUYHO- q)yHKLII/IOHaJIeH CTWJI IIPpH aHAJIM3a Ha CCTCCTBCHUA C3HK YJICCHsABAI U
HacbpyaBalll aHAJIOIMUTE W MapajieJIHUTE W3BOJM KaTO C€ CIa3Ba IIOCOKAaTa OT Hai-o0uuTe
CEeMaHTUYHU Je(UHHULINN KbM CleHUpHUKAIMITa HA MMO-PUHE HIOAHCH M3PA3sIBaHU B KOHKPETHHS
€CTEeCTBEH €3UK. T03M CTHI Ha TEOPETHYHO U OCOOCHO Ha peajn3allMOHHO HUBO IMOJIIOMAra Ipe-
U3II0JI3BaHETO Ha 0a30BM CEMAHTUYHHM KOHCTPYKIIMM M YJIECHSBA IOCTPOSIBAHETO HA JIEKCHUKO-
rpaMaTHKU 3a pa3IMyHUTE €CTeCTBEHM e3ulld. B cpenara 3a MHoroesunkoBo renepupane KPML ca
IIOCTPOECHU JIEKCUKO-TpaMaTHUYECKU PECYpPCH 3a AHIJIMHCKHM, HEMCKH, XOJaHJICKH, KHUTAMCKH,
MCIIAHCKHU, PYCKHU U JPYTH OT ecrecTBeHUTE e3unu. Ha 0azara Ha TO3M M3CIIEI0BATENICKU OIUT €
U3rPaZICH M pecypchT 3a TeHepupaHe Ha Obarapcku e3uk [lpunmoxkHa Obarapcka CHCTEMHUYHO-
($yHKIMOHATHA TpaMaTHKA.

CemanTu4Hu TexHoJoruu u pecypcu npu KI'T

CeMaHTUYHHUTE TEXHOJIOTUHU aTakyBaT MpoOiema ¢GopMylvpaH Karo “IHMIca Ha CEMaHTHKa MpH
U3ITBJIHSABAHE Ha KOMITIOTBPHUTE MporpamMu oT mammuute”. Kommrorpure ,,He pa3doupar”, ,,HsIMar
MOHTHE” 3a CMHCBHJIA HA €IEMEHTUTE, C KOUTO omepupar. XUIore3ara, BbpXY KOSTO CE€ TpajsT
CEMaHTHUYHUTE TEXHOJOIMH B KOMIIOTbPHAaTa HayKa € IPEANOJIOKEHHETO, Y€ KOMITIOTPUTE IIIe
JEMOHCTPHPAT ,,[TI0O-UHTEIUTEHTHO MOBEACHHE aKo ca CHaOJeHU C SBHH, (OPMAIHU OMHUCAHMS,
BBHBEXKJAIM CEMaHTHYHO HUBO HA ONEPATHBHUTE €TUHUIIM.

Crnopen nonyssipaata aedunurus B [Polikoff and Allemang, 2003] cemMaHTHYHHUTE TEXHOJOTHH Ca
TakuBa CO(YTYEepHH TEXHOJIOTUH, KOUTO IMO3BOJISIBAT CMUCHIBT Ha WHPOPMALMATA U ACOIHALUUTE
MeX1y MH(DOPMALIMOHHY €AUHUIM Aa ObJaT JOCTHIIHU 3a 00paboTKa 1Mo BpeMe Ha M3II'bJIHEHUE Ha
nporpamara. Karo nog-o6mact Ha O6paboTBaHETO Ha €CTECTBEH €3UK, KOMITIOTHPHOTO TeHEPHpaHe
Ha TEKCT € IOBJIMSHO OT CEMAHTUYHUTE TEXHOJOTMU B o0yiacTTa, a T€ ca: M3BIMYAaHE Ha
uH(pOpMallisg OT TEKCT, MPEACTAaBIHE HA 3HAHUS U OHTOJOTHMYHM KOHCTPYKIIMH, W3BIMYaHE Ha
3HAHMUSL.

Baxxna 3a HacTosmiaTa JucepTanus € TEXHOJOTMsATa Ha CEMAaHTU4YHO aHoTupane. Cropen
nedununuara B [Erdmann et.al, 2000], npu ceMaHTHYHOTO aHOTHpPaHE Ha TEKCTOBE HA €CTCCTBEH
€3MK KbM TEKCTOBETE Ce€ MpHKavyaT MeTaJaHHW, KOWTO TpsOBa Ja HAmpaBAT CEMaHTHUKaTa Ha
TEPMUHUTE B TEKCTa ,,paz0upaeMa’ 3a mammuute. [Ipu To3m mporiec, KOWTO € MO MPUHIIHIT MTOJTY-
aBTOMAaTUYEH, CE€ M3BIMYAT 3HAHMS, B CMUCHJ, Y€ MEXIY JIEKCUYECKH TEPMUHHU OT TEKCTa M,
HaIpUMep, OHTOJIOTUYHH TIOHATHS C€ YCTaHOBSBAa BpBb3Ka. Taka ce mpuaoOWMBaT 3HAHUS, YUUTO
CMUCBHJI € OUJI ThpCEeH B 00pabOTBaHNS KOHTEKCT.

IIpu moaxoma 3a CEMaHTHYHO aHOTHpaHe Ha TEKCT mpemiokeH B [Simov and Osenova, 2007] u
nopaspabored B [Simov and Osenova, 2008] KbM CEMaHTHYHOTO AHOTHpaHE C€ TOIXOXKIa B
NEePCIEeKTHBA OT OHTOJIOTUATA KbM TEKCTa, OTTaM U HAUMEHOBAaHUETO My ,,Penanus: Ot oHTONOTUS
kbM TekcT”. IIpu Hero ce H3MOJI3BAT JIEKCHKOHHM, OCHOBaHM Ha onronorus (Ontology-Based
Lexicons).

OcHoBHaTa ujaesd Ha METOJla € CHEIMaIHO pa3pabOTeHU pecypcH, TEPMHHOJIOTUYEH JIEKCUKOH U
aHOTAllMOHHA TpaMaTHKa, Ja Ce M3IO0JI3BaT B ChUETAHME IPHU Pa3O3HABAHETO Ha CpEIIaHHs Ha
OHTOJIOTHYHUTE MOHATHUS B TeKcT. JlepuHupanara 3ajaua HUKaK He € TpUBHAlHA, Thi KaTo (1) HE
BCUYKH OHTOJIOTUYHHU TIOHSITHS 32IBJDKUTEITHO HMAT JIEKCUKAIH3anus, (2) OHTOJIOTUIHUTE TTOHSTHS
HE BUHAru ce cpeuiar B TEKCTOBETE BbB BUJA, B KOWTO ca JIGKCUKAJIW3UPAHU B OHTOJOTHSATA OT
eKCHEepTH WM CHEelHAIMCTH B MpeaMmeTHaTa o0nacT U (3) €qHH M ChIIM OHTOJOTHYHH IMOHSITHUS
Morat na ObJaT HM3pa3eHH B €CTECTBEHO-€3MKOB TEKCT IO MHOXECTBO DPA3JIMYHU HAYUHU U
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NPEJCTaBEHH 110 CMUCHII CbC CBOOOHH (ppa3u.

TepMUHOIOTUYHUSAT JIEKCUKOH € MHOXECTBO OT JIEKCUKAJIHU €KBUBAJICHTH Ha MOHATHUATA OT JaJieHa
oHrosorus. Toill u3NbIAHABA AByCTpaHHa pois. IIbpBO, JEKCHUKOHBT CBBp3Ba IOHATUATA Ha
OHTOJIOTHUSATA C JIEKCUYECKOTO 3HaHUE, U3I0JI3BAHO OT rpaMaTHKaTa 3a pa3lo3HaBaHE Ha POJIATa Ha
IOHATUETO KaTO €3MKOB €JIEMEHT Ha TeKCTa. BTopo, JEKCMKOHBT IpeAcTaBisiBa OCHOBAa 3a
chb3laBaHe Ha ynoOeH wuHTepdeic MeXITy NHOTPEOUTENs] M OHTOJIOTHATA, KONTO II03BOJISABA
OHTOJIOTHSATA Aa ObJIe MPE/ICTABeHA 10 €CTECTBEH 3a MOTPEOUTENST HAUMH.

AHOTalMOHHAaTa TpaMaTHKa € CPEe/ICTBO 3a pa3llo3HaBaHE HA OHTOJOIMYHU TEPMUHH B IIEJICBUTE
TeKcTOoBe. B waeamHus ciaydaid TS TpeAcTaBiIsBa paslIMpeHHe Ha enHa obma abiI00YMHHA
rpaMaTuKa 3a JaJieH €3UK, aJalTHpaHa KbM KOHKpPETHAaTa aHOTAallMOHHA 3ajada. Kato MUHUMYyM
aHOTallMOHHATAa IpaMaTHKa MpEJCTaB/sBa YaCTMYHA IpamMaTHKa 3a aHOTUPAHE Ha IOHATHUATA C
no0aBeHHU MpaBuiia 3a pa3pellaBaHe Ha MHOIO3HAYHOCT. YacTUYHATa rpaMaTHKa ChIbpkKa 32 BCEKU
TEPMUH OT JIEKCUKOHA Hali-MaJIKO €IHO rpaMaTHUYEeCKO MIPABUJIO 33 pa3llO3HABAHE HA MOHATHETO. 3a
Ja paboTH aHOTAalMOHHATA TpaMaTHKa € HeoOXoauma MpeaBapuTeaHa o0pabOTKa Ha TEKCTa, T.C.
QHOTUPAHETO My C TIpaMaTUYECKM XapakTEepUCTUKU U Jemaruzaums. HactpoiiBaHeTto Ha
rpamMaTHKaTa MOXe Jla Ce CYMTa 32 BTOPH eTall Ha 00y4yeHue Mpu IpuilaraHe Ha noaxoja ,,Pemammus:
OT OHTOJNIOTHUSI KBM TEKCT .

B cpaBHeHue ¢ kiacuueckusi METOJ 3a CEMAHTUYHO aHOTHpAaHE IpHU Cie/IBaHE Ha penauudra ,,0Or
OHTOJIOTHSI KbM TEKCT C€ H3IOJI3BAT CBIIECTBEHO OHTOJOIMHM KaTO pecypc 3a ChCTaBIHE HU
o0OorarsiBaHe Ha TEPMUHOJIOTUYHHS JIEKCUKOH, KOETO € MHOIO YAAauHO IpHU paboTa C TEKCTOBE
KJacuuuupaHu TeMaTUYHO B ompefeneHa obnact Ha 3Hanuero. KI'T m3uckBa mpezicraBsHe Ha
3HAHMATA B TEMAaTUYHATA 00JIacT Ha OBJEIINTE TEKCTOBE, 3aTOBA CEMAaHTUYHO aHOTUPAHE C METO/1a
,»OT OHTOJIOTHSI KbM TEKCT* € MOJXO/s11a MOArOTBUTENHA IeHHOCT 3a reHepupanero. [lonsara or
Ipe-u3M0JI3BaHe HA CEMAaHTUYHO aHOTHPAHU TEKCTOBE OM Ouiia 1MO-rojisiMa, KakTo 3a HacTpOMBaHe
Ha npoueca Ha KI'T, Taka 1 3a oueHsBaHEeTO My.

MoxeM /1a HallpaBUM M3BOJIA, Y€ CEMAHTUYHHUTE TEXHOJIOTUHU KATO I[UI0 Pealu3upaT alrOPUTMU U
peleHts, KOUTO JaBaT CeMaHTUYHa CTPYKTypa Ha MH(OpMaLuATa, 3a J1a ce MOoJ3Ba T U OT Xopara
U OT KoMIIoTpuTe. ToBa € HHTepEeCHa MepCIeKTUBA M0 OTHOIIEeHHEe Ha KoMIIOTEPHOTO reHepupane
Ha TEKCT, KaTo c€ MMa IpPEeABUJ BAKHOCTTA HA CEMAaHTUYHUTE NpeAcTaBsiHus 3a npoueca Ha KI'T.
CeMaHTUYHOTO aHOTHpPAHE HA TEKCT € IOJIE3HO MpH MpeaBapUTEIHUTE OOpaOOTKM Ha ToJeMHu
0o0eMu 0T TeKCcTOBa MH(POpPMAIIHS U MOXKE J1a MOCIyXKaT 3a MoAroToBka Ha pecypeu 3a KI'T.

H3Boau

Ot HampaBeHus 0030p € BUJIHO, Y€ KOMIIOTHPHOTO Te€HEpUpaHe Ha TEKCT € 00JIacT ChbC crienupuIHa
TEOpeTHYHa MaTGopmMa U MOJE3HH MParMaTUYHU peaTn3allid, 00JIacT, KOSITO TeIbpBa MPEICTON
Ja pasrepHe noteHuuana cu. Ot enHa crtpana 3a KI'T ca BaXHM CONMIHHUTE TEOPETUUHHU
W3CIIEIBAHNS CBBbP3aHM C JIMHTBUCTHUYHATA CHIIHOCT HA U3XOAHUS MPOAYKT- TEKCTHT HA €CTECTBEH
€3MK, OT JApyra cTpaHa CBOMTE apryMEeHTH MUMa U €QHO MO-TE€XHOKparcko oTHomeHue KbM KI'T,
KOETO BBBJIIMYA MO CHENU(PUUYEH HAYMH HAKOM OT CHBPEMEHHHUTE CEMAHTHYHU TEXHOJIOTHH.
bescnopHo e, ye 1 BaTa moaxo/1a U3UCKBAT COJMIHU JTUHTBUCTUYHHN PECYPCH MPEACTABEHU B €1HA
wi Jpyra Qopma crnopen uzOpaHuss MeTon 3a reHepupaHe. be3 TakoBa mpeacTaBsHE Ha
JUHTBUCTUYHU 3HAHUS, KOETO MO CHILIECTBO €A JIMHTBUCTUYHUTE PECYPCH, HE MOXKE JIa ChIIECTBYBA
KOMITFOTBPHO T€HEpUpaHe Ha TEKCT.

Haii-6oratn u neralmm3upaHd ca HAJIWYHUTE JIMHTBUCTHYHHUTE PECYpPCH, dYpe3 KOUTO Ce
MPOJYLMPAT TEKCTOBE Ha aHrIHMiicku e3uk U Bce ouie KI'T Ha apyr ecrecTBeH €3HMK € CEpHUO3HO
M3CIIEIOBATEIICKO Mpeanu3BUKaTencTBo. [lopagu ToBa OCHOBHA Ues Ha HACTOSIIATA JUCEPTALIMS €
W3CIIEJIBAHETO KaK OBIATApCKUAT €3UK MOXKe Ja ObJe OOEKT Ha aHajdu3 W MOJCIUpaHe, 3a Ja ce
ch3aaae MuHrBucTUYeH pecype 3a KI'T Ha Obirapcku e3uk.
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[TapanenHoTo M3cieABaHE Ha HAKOJKO €CTECTBEHM €3MKa IIpe3 IpHU3Mara Ha JajieHa TEOpeTUYHa
napagurma, KakTo M IOAINOMAaraHeTo INpHU Mapajle]HO Ch3JaBaHE HAa NPWIOKHU JIMHTBUCTUYHU
pecypcu € HM3KJIIUMTEeNHO Toje3Ho. Ha 0a3zata Ha eAMH ChIIECTBYBAI COJIMACH JIMHBUCTHYCH
pecypc MOBTOPEHUETO Ha Mpolegypara Mo aHaiu3 U GopMalu3upaHe Ha €3MKOBUTE (PEHOMEHH €
3HAUUTEIHO YyJiecHEeHa. ToBa JaBa BB3MOKHOCT 3a OOpbBIIAHE Ha CIELMAIHO BHUMaHHE Ha
pa3JIMKUTE B €CTECTBEHHTE €3MKOBH CHUCTEMHU M (PMHA HACTPOWKA HAa CHEUU(DUUHUTE SBICHHS 32
BCEKU J100aBEH €3HK.

3a Hacroswara aucepranus karo TeopernyHa ocHoBa Ha KI'T Ha Owirapcku e3uk e u3OpaHa
napaaurmara Ha CUCTEeMUYHO-(QYHKIIMOHAIHATA TUHTBUCTHKA, Thil KaTO TS € €IHa OT OCHOBHUTE
Haii-ycriemHn ToctaHoBKKM 3a KI'T. Cucremu4Ho-QpyHKIIMOHAJIHATa JIMHTBUCTHUKA IIpejaJiara
U3KJIIOYUTEIHH BB3MOKHOCTH 3a Hapajeiad MpU CHUCTEMHYHO-(DYHKIMOHAJHUTE OMNMCAaHUS Ha
pa3IMYHM E€CTECTBEHHM €3WIM, M0-0bp3a M mo-epeKTHUBHA (opMann3anus M peaju3alus Ha
JUHIBUCTUYHU 3HaHWA IIpu cb3fgaBaHe Ha cucrema 3a KI'T 3a HOBOpasrnexnaH e3uk.
CrienuuuHOTO MPH CUCTEMUYHO- PyHKIMOHANHUA Bb3riea 3a KI'T e opranusupaneTo Ha neius
IpoIeC Ha FeHepUpaHe OKOJIO KOMYHUKALMOHHUTE LIEJIH, @ HE OKOJIO I'PaMaTUYECKUTE CTPYKTYpHU
Ha KOHKPETHHUS ecTecTBeH e3uk. Ha ToBa ce Oa3upa muesTa 3a M3TpaKAaHE MPOCTPAHCTBO HA
THPCEHE OT CUCTEMUYHH MPEXH 3a TeHepupaHe Ha OBJIrapcKu €3HMK, KOETO IPEJCTaBiIsIBa pecypc
HapeueH [IpunoxxHa cucreMuuHO-()yHKIIMOHAIHATA IpaMaTHKa 3a ObJIrapcky e3uK. 3a peanu3upaHe
Ha rpamMaTvkara € HeoOXOIUMO MOJEIMpaHe Ha HAKOM OCHOBHHM JIMHIBUCTUYHM (PEHOMEHM Ha
ObATapcKkus €3uK 1Mo OoTHoIleHHe Ha CucTteMHYHO-(yHKIHMOHAHATa JTUHTBUCTHKA. Ha 0a3ara Ha
teopusita Ha [Halliday, 1994] cucremudHo- QyHKIIMOHATHUTE IPaMaTUKU ca (POKYCHPaHH BBPXY
KO/IMpaHe Ha CEMaHTUYHUTE BPB3KU B TEKCTa BBbB (PyHKIMOHaIHA (opMa M ca HACOUEHU KbM
JUPEKTHU ChOTBETCTBUS MEXKAY M0-BUCOKUTE HUBA HAa OpraHU3alis Ha TEKCTa, T.€. INIaHUpAILUTe
IIPOLIECH, U TpaMaTHUYECKHs KOMIIOHEHT. ToBa € IpeanocTaBKa 3a Hay4YHOIPUIIOKHO U3CIIEIBAHE 32
reHepUpaHe Ha HSAKOJIKO THUIIa TEKCTOBE- TEXHUYECKH MHCTPYKLMM Ha ObIrapcku e3ukK. JlocThIbT
no Cpenara 3a MHOroe3ukoBo resepupane KPML noanomara paGoraTta o ce3jiaBaHe, TeCTBaHE U
HACTPOWKM HAa TPWIOKHHU CHCTEMHYHO- (DYHKIIMOHAIHM TpPaMaTHKU HA PAa3IMYHH E€CTECTBEHH
€3HUIIN.

Kakro cTtaBa sicHO OT HampaBeHHs 0030p Ha 00JacTTa, KOMIIOTBPHOTO T'€HEpHUpaHE Ha TEKCT He
MOXe Ja Obae peanusupano 0e3 cemanTuuHu pecypcu. EctectBeno 3a KI'T e msnonsBanero Ha
OHTOJIOTMHM 3a MpeAMETHaTa 00J1acT Ha TEeHEPUPAHETO, a CHIIO0 U BUCIIM OHTOJOTUYHHM MOJENH 3a
JMHTBUCTUYHUTE 3HAHMS, TaKa Y€ OHTOJOTMYHOTO MHYKEHEPCTBO € JI0 TOJIIMa CTETNEH CBBP3aHO C
KI'T. CeMaHTH4YHOTO aHOTMpPAaHE Ha TEKCTOBE Ha e€cTeCTBEH €3uK MMa mnpuioxenue B KI'T kato
IPAKTUYECKH 3HauMMa mnojnomaramia aeifHoct. CeMaHTUYHOTO aHOTHpPaHE MPEACTaBIIsiBa HHTEPEC
0COOEHO 3a €CTECTBEHU €3MIIM Pa3IN4HU OT aHIIMMCKU MOpaau MO-Majlkus Opoil u3cienBaHus U
paboremu peanuszauuu. [lopagum ToBa H3ClIeOBATEICKM HHTEpPEC B HACTOSINATa JUCEpPTAIUs
IIPEJICTaBIISIBAT IPEACTaBIHETO HA 3HAHUS B OHTOJIOTMYHU MOJEIN U CEMAaHTUYHOTO aHOTHUPAHE Ha
CrelMaIu3upaH TEKCTOBE Ha OBITapCKH €3UK.

2.1ToaroToBKa HA JIEKCUKO-TPAMATHYECKH PECYPC 32 KOMIIOTHPHO
reHepupaHe Ha 0bJIrapCKU TEKCTOBE

WHTepec KbM KOMITIOTBPHOTO T€HEpUpaHe Ha OBJITapCKU €3WK ca MPOSBSBAIM M3CIEA0BATEIH OT
o0acTTa Ha KOMIIOThpPHATA JMHTBUCTHUKA OIE€ OT BPEMETO Ha IbPBHUTE MO-CEPHO3HU MPUIIOKHU
onuTH B 00pabOTBaHETO Ha eCTeCTBEH e3uK. Umesra Ha Pyciman MuTkoB 3a reHepupaiia cucrema
[Mitkov, 1990] e cBbp3aHa ¢ reHepupaHe Ha OMUCAHUS HA OCHOBHUTE T'€OMETPUYHU TEPMUHH Ha
Obarapcku e3uk. Ilo OTHOIIeHHME Ha MOJENUpPAHETO Ha OBJArapckus e3uK, 0coOeHO TIpe3
MOCJETHUTE TOAWHU HMMa HHTEPECHHM pa3pabOTKH CBBbpP3aHU C MAIIMHHUS TPEBOJ], HalpuMep
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[Ranta, Angelov, Hallgren, 2010]. ChiiecTByBa ONMT B FTEHEPUPAHETO HA U3PEUYCHUS HA OBIrapCKu
e3uk oT koHuenrtyaaHu rpadu [Bontcheva and Angelova, 1996]. I'enepupane Ha TEKCTOBE Ha
OBJITapCKU €3HMK, NMPHU TOBAa KAaTO EIWH OT CCTECTBCHUTE €3UIM B IApACIHO MHOTOE3UKOBO
reHepupane, ¢ peanmusupano no mnpoekrta AGILE (1998-2001), koeto e 00ChACHO MOAPOOHO B
JIMCEPTAIIMOHHUS TPY/I.

2.1. Moue.lmpaHe Ha HAKOU €3UKOBMU SIBJICHUS B TCPMHUHHUTEC Ha CucreMH4HO-

(pyHKIMOHAJIHATA IPAMATHKA

3a 1a ce reHeprpa aBTOMaTUYHO OTJEIIHO U3pEUYEHUE Ha JaJIeH €3UK € JOCTaThYHO IeHepaTophT A
pasmoiara camMoO C HYXHara JIeKCHYeCKa M TrpamaThyecka HHGOpMAIMs 3a peaTu3upaHUTe
€3WKOBUTE SIBJICHUS B TOBa M3peueHue. [1o Ta3m mormka e onpenesneH HEerojsM KOPIyC OT IEeJIeBU
TEKCTOBE MO OTHOILIECHHE HA TEHEPUPAHETO, 32 JIa Ce U3CIeNBaT CHeU(PUIHUTE €3UKOBH SBIICHHS
NPOSIBEHH KOHKPETHO B M30paHMs THUI TEKCTOBE, a CHIIO Ja ce (PUKCHpPA HYKHHUAT JIEKCUYECKU
MaTepHal 3a reHepupane B u3dpanara odaact- uacrpykiuu 3a CAD/CAM codryep.

TekcTOBUAT KOpIlyC ChAbpXka 3a Obirapckara cu 4act 9 mpoueaypu, 194 uspedenus (kiaysu),
1219 mymu. M3BbpIneH € netaiiyieH aHaiau3 Ha TEKCTOBUSI KOPITYC B TPH CTHIIKU:

[TepBO, OnpenensiHe Ha rpaMaTHYECKUTE KOHCTPYKIIMY M3I0I3BAaHH B MTPOIETyPHUTE.

Bropo, mpoyuBaHe Ha HayMHHUTE 3a OINKWCBAaHE HAa E€3MKOBHUTE SBJICHHS B TEPMUHUTE Ha
CucreMuyHO-(pYHKIMOHATHATA JIMHT BUCTHUKA.

Tpero, pazpaboTBaHe Ha (popManHu cIEUPUKAIIIHN 32 OCHOBHUTE IPaMaTUYeCKH (PYHKIIHH.
Paznonaraiiku ¢ nageHust 00eM MOJENHpPaH €3UKOBH SBJICHHS pa0oTaTa HATATHK € OpraHU3upaHa

B [IOCOKA Ch3J]aBaHE HA MPUHIUITHO TOCTPOEHO MHOKECTBO OT PECYPCH 3a ONMCAHUE HA eHa
IUIOCTHA TPaMaTHKa, KaTo TOBA MHOXKECTBO MPEZCTaBIIsIBa JeTalin3amms, padoTema B u30panara
npeaMeTHa 00JacT.

CucreMHyHO-(pYHKIMOHAIHATA I'paMaTHKa KaTO CHUCTEMHUYHA MpeXa JlaBa BB3MOXKHOCT Jla ce
OTIpEIeNIAT PErHOHUTE, B KOMTO ce Criio0sBaT TUMMMYHUTE KOHCTPYKIIMU Ha MpeMETHATa 00JIacT u
B CBHIIIOTO BpeMeE Ja Ce MOJENUpaT Taka, ue Ja ObJaT Mpe-u3Moj3BaeMH 3a BCEKH APYr MpoIeC Ha
reHepupaHe, ThH KaTo OTpa3sBaT NPUHIUIEH Tpamatuuecku mozen. Jla ce pas3suBar, oOaue,
M34YEepIaTeIHO BCUYKY KJIIOHOBE Ha JJOCTUTHATUTE FPaMaTUYE€CKH CUCTEMH € MOJIX0]l, KONTO OTHEMa
MHOTO BpeMe W 3aroBa B pamkure Ha mpoekra AGILE He ce memu moctposiBaHe HA ISUTOCTHH
NPWIOKHU rpaMaTuku. ToBa € mpuurnHaTa NpeIoKEHOTO TYK MOJEIUPAHE HA €3UKOBUTE SIBICHUS
Jla € YaCTU4HO, HO 0OXBaIlallo BCUUYKH PErUCTPUPAHU B TEKCTOBMSI KOPIYC SIBJIEHUS, 3a Ja ObJe
BBH3MOKHO aBTOMaTHYHOTO I'€HEpUpaHE Ha TEKCT Ha OBJITapCKH €3HK.

B [CraiikoBa u IlenueB, 2000] e HampaBeHa mbpBaTa MajKka CThIIKAa 3a BBBEXKJAHE Ha
TEPMHUHOJIOTHATA 3a CHUCTEMHYHO-(QYHKIIMOHAJIEH aHaliu3 Ha OBJIrapcku €3WK, HO TYyK IIe ce
npuabpkaMe KbM YTBBbpPJEHAaTa aHIJIMICKa TEPMHUHOJIOTHS 32 ONKCBAaHE HAa €3MKOBMTE SIBJICHUS
KaTO CUCTEMUYHHM MpEXH. TeopusaTa Ha CUCTEMUYHHUTE MPEKHU IPEICTaBsl €CTECTBEHUS €3UK KaTo
pecypc 3a cb3/1aBaHe Ha CMHCHI. Besika cucreMa B cucTeMHUYHATa Mpeka JlaBa u30op Ja ce u3pasu
€MH WM IpYT CMUCHI Ha pa3riiexk1aHus B cuctemara acnekt. Cucremara ce cbetou ot (1) BXogHO
yCIIOBHE, KOETO IOKa3Ba KbJie c€ MpaBU H300pa, (2) MHOXKECTBO OT BB3MOXKHHU H3X0aH, U (3)
peann3anyy, KOUTO MOKa3BaT KaKBU ca CTPYKTYPHHUTE CIIEJICTBUS B €3MKa 32 BCEKH OT Bb3MOYKHUTE
U3X0au Ha cucreMara. Karo mpumep 3a 3amucBaHe Ha CHUCTEMaA I0-10JIy UMaMe CHCTEMaTa-BXO[
KbM JlaJIeHa TpaMaTHKaTa, KOATO OIpeJiels KaKbB M0 PaHT € OMKCBAaHUAT €3UKOB €JIEMEHT.

RANK:

(start)
[clauses],
[groups-phrases],
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[words] (+Stem) (Stem:Morphems),
[morphems] (+Head).

HuBo u3pevenune

CbcTaBeHH ca CUCTEMHUYHHU MPCKHU CJICHA aHaJIu3 Ha CJICIHUTC ABJICHHUA B 6Lnrapc1<m{ C€3UK U B
YaCTHOCT B TEKCTOBUS KOPIYC::

OmnpenelieHu ca TUIIOBETE NMPOLECH B TEKCTOBHS KOPMYC

KirouoBu cucremu:

PROCESS-TYPE:

(transitivity-unit)
[material] (Process::do-verb), [mental]
(Process::experience-verb), [verbal]
(Process::symbolic-verb), [relational]
(Process::relational-verb).

AGENCY:

(transitivity-unit)
[middle] (Process::middle-verb),
[effective] (Process::effective-verb).

OO0cTosiTe/ICTBA HA TIpolleCHTE

Kmrouosa cucrema e TYPE-OF-CIRCUMSTANCE. IIpumepure 3a 00CTOSATEICTBA OT TEKCTOBHS
KOpITyC ca Hali-4ecTO B MaTepHalHU IPOLECH, KbM KOHTO € acCOLUUPAHO OOCTOATEICTBEHO
nosicienue 3a Mscto. OTOensi3aHu ca ChILO CPellaHus Ha U3Pa3H 3a pelaluiara yacT-1suio (kpatita
mouka Ha Oveama) W Ha HW3pa3u 3a pejanusita 3a CboTHacAHE (Bwveedeme wewvn cnpsamo
oonupamennama.)

JAnate3noct
Cnopen cucTeMUYHO-(YHKIIMOHATHUS aHalu3 AAp0 Ha (YHKIMOHATHO-CEMAaHTHYHOTO TIOJe

Huaresnoct (Diathesis) e kateropusita 3anor. 3a10orbT MoXe J1a ObJie OMUCAH KaTO BPb3Ka MEKIY
TPAaH3UTUBHUTE (YHKIIUM W3PA3eHU 4Ype3 pOJIMTE HAa YYACTHHUIMTE B Tpoleca M (YHKIHHTE 32
JeSITeTHOCTTa B Tiporieca: AreHt/Agent u Meauym/Medium [Halliday, 1994, crp.161].

OcBeH uype3 MopdosioruyHaTa KaTeropusi 3a 3ajor MAacMBHOCT MOXeE Ja ObJe u3pa3eHa U 4pes
“cpenHa KOHCTPYKIUS

Toukama ce 3a0asa om nompeobumers.
[en/Goal [Ipouec:matepuanen AreHt/Agent
Mennym/Medium dunutus AxTtop/Actor
[Toasor/Subject 3aJior: cTpanareiacH

Mopananoct

MopanHocTTa UMa Hail-XapakTepHO MPOSBICHHE HAa HUBOTO HA M3PEUYCHHETO B MUMIEPATHUBHOTO
NI MHIWKATUBHO HAKJIOHCHUE Ha IJiaroJsia. B TexcroBus KopmycC 6p0${T Ha UMIICPATUBHUTE U Ha
HHJIWKATUBHUTE U3PCUCHUSA € ITOYTH U3PABHCH 3apaar CTHUJIa Ha TCKCTOBECTC-UHCTPYKIIUHU, KOUTO I'O
CBhCTaBJsBAT. B Ipyru TeKCTOBE MMITEPATUBHOTO HAKJIOHEHHE Ha TJIArojuTe He OM OMJIO TOJIKOBa
3acThIieHO. M3monm3Bana € caMo yuTuBara 3amoBenHa ¢Gopma Ha riaroja, 2-po Jimie, MH. yncio. B
KOpIyca HsMa BBIIPOCUTEITHU U3PEUCHUS, HUTO PeaTM3allii Ha YCIIOBHO HAKJIOHEHUE.

KnrouoBara cucrema e HapeueHa MOOD-TYPE. Upe3 Hes wu3peueHUsiTa ce€ pasfendar Ha
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unaukarusHy/ indicative u ummneparuBuu/ imperative.
MOOD-TYPE: (independent-
clause-simplex)
[indicative],
[imperative] (+Finite).
AHaJII/ISI/IpaHI/I Ca XapaKTCPUATUKHU HA UHAUKATUBHUTC U HA UMIICPATUBHUTEC U3PCUCHM .

TeMnopaJaHocT

B cBbBpeMEHHOTO €3MKO3HAHWE Ce NpueMa, Y€ OBITapCKHUAT €3UK NpPUTEKaBa JIEBET IJIArOJHU
BpEMEHA: CETallHO0, MHHAJIO CBBPIICHO, MUHAJIO HECBHPIICHO, MUHAJIO HEONPEAETICHO, MUHAJIO
peBapuUTEIHO, OBaeIIe, OBbACIIE B MUHAIOTO, OB/ICIIe MTPEIBAPUTEIIHO U OBCIIe TPEeIBAPUTEIHO
B MuHasioto [bosymkues, Kymapos, [lenues, 1999r.]. OT Tsx camo JiBe ce cpeuiaT B U3CJIECIBAHUS
TEKCTOB KOPITyC- CETallHO BpeMe M MUHAJIO HeompeneneHo. CpelanusTa Ha CEraliHo BpeMe ca
Haif-MHOTOOpOitHK. KimrouoBa cucrema:

TENSE-SYSTEM:
(clause-simplex)
[past],
[future],
[present] (Finite:::present-form).

3aBBbpIICHOCT HA Mpoleca
BunbsT Ha THarona € JEKCHKAIHO- IpaMaTHYHA KAaTerOpHUsl XapaKTepHA 3a CIABSHCKHUTE €3UIH, B
TOBa YHCIIO M 3a OBJrapckus e3uk. [Ipuema ce, 4e BUABT HA Iiarojia € JEKCUKAHO-TpaMaTHIHa
xapaktepuctuka [bosmkues, Kynapos, Ilerues, 1999]. B CucremuuHO-(QyHKITMOHATHATA TCOPHS
BUIBT Ha Taroia ¢ Gpyakuus Ha [Ipegukaropa.
[To oTHOLIEHUE HA U3IOJI3BAHETO HA PA3JIMYHU IO BUJI TJIATOJIHM B U3CJIEABAHMS KOPITYC MOXKE J1a ce
Ka)ke, Y€ KaKTO HECBBPILEHHUS BHJ, Taka W CBBPIIEHHUS BHUJA ce HaAOII0JaBaT B pasrIeKIaHHUTE
TeKcTOBe. Buaa Ha rmarona He ce BiMs€ OT MpeobIaaaBalloTO H3MOJI3BAHE HAa TOBEITUTEIHO
HAKJIOHEHHE.
ASPECT e HauMeHOBaHHE Ha HOBaTa CHUCTEMa 3a MOJICIHMpAHE Ha Ta3W XapaKTePUCTHKA U Ce
otHacd kbM [Ipenukaropa, cienoBarenHo, TpsiOBa 1a Obae JoOaBeHa HAa HUBOTO HAa U3PEUYEHUETO:
ASPECT: (clause-simplex)

[perfective] (Process::perfective-verb)

[imperfective] (Process::imperfective-

verb)

HuBo c10:kH0 H3pedyeHue

B cucremunuHo-QyHKIIMOHATHATa IpaMaThka Ha XaluJed ce MOoAAbp)Ka IpejcTaBaTa, 4ye Ha
CIOXHOTO HM3pedeHue/ clause complex moxe na ce riiena KaTo Ha KOMIUIEKC OT U3PEUCHHs, TOUHO
KaKTO rIpymnara Moxe Jaa ObJe Bb3IpHeMaHa Karo ,KoMmiuiekc oT aymu“. CroxHocTTa B
OpraHM3alyaTa Ha CIOKHUTE U3PEUEHUs MPOU3THYA OT Pa3jIMYHUTE HAYMHHU, IO KOUTO IPOCTUTE
U3pEUYEHUs MOTaT 1a ObJIaT CBbpP3BaHH.

Pa3nuuaBar ce JBe M3MEpeHHMs, 3a Ja ce MPEIoKaT MO-IETalIHN OMHUCAHMS 3a TOBA KaK TOYHO
MPOCTUTE U3peueHus MoAU(UIMpAT TJIaBHOTO M3pedeHue. [IbpBoTO n3MepeHune ce 3aHUMaBa ChC
CHUCTeMaTa Ha B3aMMO3aBUCHUMOCT, JalM € TMapaTakThyHa (ChUYMHEHHME) WM XMUIIOTaKTUYHA
(moguuHenue). Jlpyroro u3MepeHue € JOTMKO-CEMaHTUYHO M C€ 3aHMMaBa C EKCIaH3uATa U
npoekuusTa. Te ca pasrienaHd MOApPOOHO B JuUcepTanusATa Karo ce IMojdepraBa HjesTa, de
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CJIOXKHHUTC U3PCUCHUA Bb3HHUKBAT KATO PE3YyJITAT OT B3aI/IMOI[eI‘;ICTBHeTO Ha ABCTC U3MCPCHUH.
ClOoXXHUTE H3pEUYeHUs OT KOpIyca C TEKCTOBE-MHCTPYKIMU Ca aHAIM3MPAHU U ca OOCHAEHU
CHCTEeMHTE H3TPaKAallld CHUCTEMHYHA MpEeXa 3a MOJACIHMPAHE Ha CIOKHU H3PEUYECHUS CIIOpeN
ocobeHocTUTE Ha OBArapCcKus €3UK. 3apaju ceMaHTHYHAaTa a0CTPaKIHs NpU CBhp3BaHE Ha MPOCTH
U3pEUYCHUS] B MAPAaTaKTUYHW WIM XUIOTAKTUYHU KOMIUIEKCH, KakTO M OOpaBeWKH C JIOTHKO-
CEMAaHTUYHOTO H3MEpEHHE, C€ TBBP/H, Y€ NMPH CHCTABSIHETO HA IIEJICBUTE CIOKHH H3PEUYCHUS B
n30paHsl KOHTEKCT Ha TEKCTOBE-MHCTPYKIIMH HSAMA CIICIUAIHU CIy4ad 3a €3UKOBaTa CUCTeMa Ha
Obnrapckust e3uk. HampaBeH e U3BOBT, 4e OMXME MOTJIH JI0 TOJIsIMA CTEIEH Jia Ce BB3IOJI3BaMe U
3a ObaTapckus e3uk oT paspadorenara B COI" TeopeTnyHa CUCTEMUYHO-(YHKIIMOHATTHA MpEXkKa.

2.2. JlekCUKO-TPaMATHYEeCKH PeCcypc 3a reHepupaHe HA ObJrapCcKM TEKCTOBe:

IpuiaoxHa ObJArapcKka CMCTEMUYHO-PYHKIIMOHAJIHA TPAMAaTHKA

[TpunoxkHarta ObArapcka CUCTEeMUYHO-(YHKIIMOHAHA TpaMaTHKa € pecypc 3a TeHepHpaHe Ha
OBJITAPCKU TEKCTOBE CH3/aJIEH B cpefaTa 3a MHOroesnkoBo renepupane KPML karo pesynrar ot
paborara o npoekta AGILE. B cpegata KPML npu cb31aBaHe Ha HOBU T'paMaTUKHU C€ Hachp4aBa
MOJIXOJT Ha CPABHUTEJICH aHAIM3 C MpuiIoxkHaTa aHrimiicka rpamatuka NIGEL wim ¢ momxomsmm
MPUIOKHU PECYPCH 3a APYTU €3ULIU, HAIPUMEp, HEMCKU UJIH (PPEHCKH.

W3KITI0YATETHO TIOJIE3HO €€ OKa3a ChTPYAHMYECTBOTO IIPH CPABHHUTEIHUS AaHAIW3 HA TPHUTE
CJIaBSHCKHU €3MKa- PYCKH, ObNTapcku 1 yemku. Llen Ha m3cnenoBarenckara pabora € Ch31aBaHETO
Ha pecypcu 3a TPUTE CIABSIHCKU €3MKa, KOUTO Ja OBbJAT Mpe-u3I0JI3BaéMH 3a T€HEPUpPAHE B
pa3sIUYHA TpEeIMETHU oOnacTh. M3uepmareqHWsT aHaiW3 3a BCHYKH BB3MOXKHH H3XOIU Ha
CUCTEeMHYHATa MpeXa OTHEMa MHOT'O BpeMe U Tpy[, Taka Y€ B PAMKUTE Ha MPOEKTa MPHIOKHUSIT
pe3yJITaT 3acsra OCHOBHO MIACHTH(PUIMPAHUTE PYHKIIMOHATHH T0JIETa TIPY aHAIM3a Ha KOHKPETHUS
TEKCTOB Kopiyc. To3u moaxon mpejiara Bb3MOKHOCT BbB BCEKM MOMEHT MPHIIOKHHUAT pecype Aa
ObJe neTaiim3upad 1 000TraTeH ¢ HOBU BB3MOXXHOCTH 33 TE€HEPHUPAHE.

[Mpemn mpoekta AGILE He ca WM3BeCTHH TEHEpHpaIlM CHCTEMH, KOUTO Ja IMpeajiarar Ipe-
U3IMOJI3BAaHE HA PEecypcuTe 3a TeHepHpaHe B HOBU NPUIIOKHU OO0JIACTH, TaKa Y€ MPHIIOKECHUSAT
MOJXO0Jl KbM Ch3/IaBaHE Ha IPaMaTUKHUTE € OT Moj3a 3a Isiara oomHocT. [Ipunoxknata Obirapcka
CHUCTEeMUYHO-(DYHKIIMOHAIHA TpaMaThUka € JOCThITHA B baHKaTa 1Mo reHepupaHe MOIIbpXKaHa 3a
cpenata 3a MHOroe3ukoBo reHepupane KPML. PecypchT nputexaBa mpeacTaBUTETHO MHOXKECTBO
OT TeHepUpaHy MPUMEPH, KOUTO J1aBaT MpecTaBa 3a PyHKIIMOHAIHO-CUCTEMUYHUTE TIOJIETa, KOUTO
ca pa3paboTeHu.

Karo wu3uucnurenen pecypc enHa mnpuioxHa rpamatuka B cpenata KPML npexacrasnsiBa
CHCTEMHUYHA MpeXka OpraHu3MpaHa B mojiera (regions) oT CBbP3aHH CHUCTEMH, KaTO IMOJieTaTa ca
YCIIOBHO Pa3/ieJIeHd M CUCTEMHUTE B €HO I10JIE MMaT OTHOIICHHWE KbM €HO M CHII0 TPaMaTHIECKO
senerne. Hadano Ha cucteMuyHata Mpexka € cucremara PaHr, B KOATO ce TpaBsT IbPBUTE U300pH
3a MoJAaJIeHUs] KaTo BXOJ CEMaHTHYEH U3pa3.

N36opuTe ce HampaBiIsiBaT OT BXOJHUTE IaHHU U OT JIOTHKATa 3a IPaBeHe Ha aBTOMAaTUYHHU H300pH,
KOSITO Ce peanm3upa upe3 u3buparenute /Choosers. Beska cucremMa mma CBOM M30UpaTesl KOWTO
HAcoOYBa Ipolieca Ha TeHepupaHe Mpe3 HAKOM OT u3XoAuTe Ha cuctemarta. [loHskora uzbuparenure
Ce HYXXIasAT OT CHeNu(pUIHA WM THHAMUYHA HHPOpPMAIHs, 3a J1a HalpaBsAT U300p M MOJI3BAT CBOU
npoy4Bareiu/ iNQUiry, 3a JocTaBsiHe Ha TakaBa WH(POPMAIIUs 33 TEKYIIHS POIIeC.

['eHepupaHeTO Cce WHUIMUpPA W HANpaBIsBa OT CHCTEMHUYHHUTE XApAaKTEPUCTHKU HAa OYaKBAHUS
TeHepUpaH TEKCT, 3a/1aJICHH BbB BXOJHO OMHCAHHME —M3pa3 Ha €3WKa 3a TUIAHHpaHe Ha M3PECUCHUS
Sentence Planning Language. Bcuuku TepMHHHM, KOMTO MPHUCHCTBAT BHB BXOJHHTE H3pa3d ca
nedUHUPAHU WM B OHTOJIOTHSTA OT BHCOKO HHUBO O0600men monen (GUM) wnu B mpenMerHaTa
OHTOJIOTHS 32 KOHKpPETHATA MPHJIOKHA 00J1acT.

B Hacrosmms paszmen OoT IucepTalmsTa ca MoKa3aHW CHUCTeMH W u3dmparenu ot llpminoxknarta
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Obarapcka CUCTEMHUYHO-(DYHKIIMOHAJIHA TPaMaTHKa 32 HAKOM OT CHElU(PUYHUTE €3UKOBH SIBJICHUS
pasrienanu B paszgen 2.1. Upes paznuyHu npuMepu € JEMOHCTPUPAHO TEHEPUPAHETO HA U3PEUECHUS
CHIBpXKAIIM PAa3HOOOPAa3HU €3WKOBU SIBJICHHUS, YHETO MOJEIHpPAHE € IOKa3aHO B MPEAXOIHHS
pazznen. OnucaHuTe MOJEIHM ca MPHJIOKEHU B IpaMaTHKaTa U TA TM 00paboTBa ajekBaTHO. ToBa
BKJIIOUBA I'€HEpUPAHE C JEATENIEH W CTpajaTelieH 3ajJor, ChC CBBPILIEH M HECBBPLIEH BHUJ Ha
rJ1arojia, ¢ UMIEPAaTUBHO U WHIAUKATUBHO HAKJIOHEHWE, HOMMHAJIM3ALMs Ha TJarojHara rpymna,
YJIeHYBaHE, ChIJIaCyBaHE HA €JIEMEHTUTE B IPyllaTa Ha ChLIECTBUTEIIHOTO MO poA U yucio. Hakpas
ca MOKa3aH! CUHTAKTUYHUTE KOHCTPYKLUU Ha T€HEPUPAHU CJI0KHU U3PEUEHUS.

Structure Graph  Color selection
SE N_T_E NCE =
VOICE/ . {nominal-g rgup
FINITE/! oblique}
LEXVERB/ DIRECTCOMPLEMENT/
PROCESS GOALS
{do-verh MEDIUM
efiective-verh
disposal-verb
perfective-verh}
{plural-form
imperati ju'FJrTl"ll m}
Ha'4eprav”1Te THING
{outclassify-propernoun
countable noun
Common-noun;
{singular-farm
noun |
PMHVR
st
-
< L Ji

®urypa 2 I'enepupana cTpykrypa 3a ,,Hauepraiite nunus.

Tunose npouecu. TPaH3UTHBHOCT M AUATE3HOCT (32J10T)

B nmucepranmsara e moka3aHo GopMagIHOTO MPOTPAMHO MPECTaBSIHE HA CHCTEMATa U U30MpaTens 3a
THUI Ha IPOLIeC, OT KOMTO 3aroYBa crelu(uKanmusaTa B r(paMaTH4ecKoTO M0je TPAH3UTUBHOCT, U IO~
TOYHO TPAH3UTHBHOCT HA He-peNallMOHHHU Tpotiecu (nonrelationaltranzitivity).

[Tpumepure 3a TeHepUpaHe Ha U3peUeHue ¢ e(heKTUBEH MaTepHaJICH MPOIleC ca Hali-uecTo Cpelanu
B neneBus kopmyc. C magenus mo-n0my SPL 3a uspedenuero ,,Hauepraiite nuaH.“ ce TeHepUpa
CHHTAaKTUYHATa CTPYKTypa Moka3aHa Ha Purypa 2, KbIETO KaTO XapaKTEpUCTHKH Ha Iporeca
npuchcrBar do-verb u effective -verb. [TepBata xapakrepucTrka € pe3yiTar OT MPeMHUHABaHE Ha
nporieca Ha TeHepupane npe3 m3xoga MATERIAL wa cucremata PROCESS-TYPE (Tun nHa
NPOIIEC), YUETO aHATUTUIHO MPEJICTABSIHE € MIOKA3aHO B TIPEIXOIHUS pa3zedl.

(S/ DM::DRAW

:SPEECHACT IMPERATIVE
:ACTOR (HEARER / DM::USER :IDENTIFIABILITY-Q IDENTIFIABLE))
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3a m3pedenneto ,,Hauepraiite nunusra.” M30uparensT € HaCOUM MIpolieca Ha TEHEpUpaHE KbM
m3xoga EFFECTIVE na cucremara AGENCY. Cwc crnemsamms SPL ce npemoncTpupa
IIpEMUHABAaHE Ha Tpolleca Ha reHepupane npe3 anrepHaruBHusa uzxoa: MIDDLE. ToBa e HyxHO,
KOraTo ce peaju3upaT CpedHHM IpOLeCH, KaKbBTO € ciyyas C Ipolieca MosiBsiBaM-ce /appear,
HanpuMep B U3PEUCHUETO ,,JIMHUATA ce mosBsBa.

(S/DM:APPEAR :ACTOR (L / DM::LINE :IDENTIFIABILITY-Q IDENTIFIABLE))

[To TO31 HaYWH € MPOCIIEACH MBTAT Ha MpoIleca Ha TeHEPUPAHE B CHCTEMUYHATA MPEKa Ha pecypca
¢ TakuBa BXOJHU SPL-u, KOMTO OTpa3sBaT aHAIM3UPAHUTE €3UKOBU SIBIICHHS 32 OBJITAPCKUS €3HK.
ANTepHaTUBHUTE W300pH Ha IBTHINA IPE3 CHUCTEMUYHATA MpEXKa JaBaT pPa3HOOOpa3ueTo Ha
BB3MOXKHH TPOJIYKIIMU MPU TeHepupaHe. B mucepranusara ca MOKa3aHW CHOTBETHUTE H3XOIHU
MPONYKIIMK Ha 3aaanenute SPL-u3pasu.
Bxomnoto SPL- 3aganue 3a reHepupaHe U3peueHueTo ,,Yeprae ce TuHus.
(S/DM:: DRAW

:PREFER-MENTION-AGENT-Q WITHHOLD

:ACTEE (AE / DM::LINE))

SPL-u3pa3 3agaBain peanusanus Ha JeSTeICH 30T B u3peueHueto “IloTpedutensr yeprae

JIAHUS.
(S/DM::DRAW
:ACTOR (AR / DM::USER
{IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE / DM::LINE))
Structure Graph  Color selection
SENTENCE -~
:r'ujrnnﬂ:;? WOICE! o
TOPICALS TEMP OO/
MEDIUNMS FINITE!
SUBJECT LEXVERB/
PROCESS
{do-verb
middle-verh
outclassify -meteorology-verh
imperfective-verb}

THING
{outclassify

-propernoun

countable noun
CoOmmon-noun}

{definite-word-fa
singular-form
noung

—

NMHKUATA

{pp-in-front
reflexive-verb
singular-form
thirdp

present-form}

son-form

ce noAesea

-

<]

o b

cbmrypa 3 leHepupaHa cTpykTypa 3a ,JIuHuATa ce I'IOFIBHBél“
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Mopaaanoct. Hak1oHeHHe

Peanusanusara Ha peueBHMsi akT Ce OTpas3siBa OT eleMeHTa Ha Mojyca: aBoiikara Subject-Finite.
Koraro AKTOpPBT € U cilyluaTen Npu peueBUs akT B CEMAaHTUYHUS BXOJ1 3a TEHEPUPAHETO CE 3ajaBa
ponst Ha cinymaten. SPL 3a reHepupane Ha u3peueHueTo ,,Bue uepraere THHMSL.

(S/ DM::DRAW
:ACTOR (HEARER / DM::USER :IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE / DM::LINE))

bwparapckata mpuiio’kHa rpamMaTtuka MMa Bb3MOXKHOCT 3a reHepupaHe Ha (yHKIUsATa MOAASHOCT,
T.€. U3pa3sgBaHe Ha Bb3MOXXHOCT, HEOOXOJAUMOCT U T.H. BbBelleHa e TunM4HaTa ,,Ja-KOHCTPYKIUs
3a peaju3upaHe Ha MOJAJHU TJIArOJIHM T'PYyINU Karto ,,Mora jna...“, ,,TpsoBa na...“ u T.H. ToBa ce
JEMOHCTpHUpaA OT CIEABALIMAT CEMAHTUYEH BXOJ, YpE3 KOUTO CE€ pealu3upa U3peueHueTo ,,Bue
MOJKETe Jla YepTaeTe JUHUs.

(S/ DM::DRAW
:MODAL-PROPERTY-ASCRIPTION GENERAL-POSSIBILITY

:ACTOR (HEARER / DM::USER :IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE / DM::LINE))

TemnopagHoCT

MopenupaHoTo TpaMaTHYECKO BPEME B PAMKHUTE Ha IIOCTABEHHUTE LEIM € CEranHo BpeMe.
XapakTepuctukara present-form 3a riaromure, peanu3upaiid MPOIECH B JAJCHHTE MPUMEPH
MPUCHCTBA B CHHTAKTHUYHATa CTPYKTYypa Ha BCAKO OT u3peueHusita (Bux durypa 2 u Gurypa 3 mno-
rope).

3aBbpleHocT Ha npoueca. Bua Ha riarogaa

Pa3HOOOpasueTo: CBBPIICH M HECBBPIICH BUJ 3a €AWH M CHI] MPOIEC BOMAT KbM Pa3IUIHH
peammzanmu. Hampumep, 3a mnpomeca DRAW ca ngocTemHM [Be peanu3aliuu CBBpP3aHU C
aNTepHATHBUTE 3a BHJ: 32 HECBBPIIEH BHUJ MPOIECHT C€ pealM3upa C Tiarona ,uepras’, 3a
CBBPIILEH BUJ CE U3I0JI3Ba peanu3allys ¢ riarojia ,,Hauepras .

B SPL-a ToBa ce curnanusupa ¢ uzpasa

:ASPECT-Q PERFECTIVE-ASPECT
ChOTBETHUTE XapaKTEPUCTHKA YTOYHEHH IO BpeMe Ha reHepupanero (perfective-verb wu
imperfective-verb) morar na ObaaT BUAEHH NMpH pealu3allMUTe HA HW3pedeHHsTa ,,Hadepraiite
nuHu.“ u ,,Yeprae ce nuHUA.

TekcTOBa KOXEPEHTHOCT/ CBHP3aHOCT

TekcToBa KOXEPEHTHOCT/ CBBP3aHOCT, pealu3upaHa ¢ TeKcToBu chio3u / Textual Conjunctive, ¢
JICMOHCTpUpaHa 4Ype3 BapuallMd Ha u3pedeHus kato: ,,IIbpBo u3bepere Touka.” , ,,Ciex ToBa
BbBeaeTE BIbI", ,,Hakpas Hauepraiite nmuuus.” SPL-mipeacTaBsHeTO 3a MOCIETHOTO HM3PEUYCHHUE €
CIIETHOTO:

(S/ DM::DRAW

:SPEECHACT IMPERATIVE

:ACTOR (HEARER / DM::USER IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE / DM::LINE)

:CONJUNCTIVE SEQUENCE-LAST)
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Homunanuszanusa
HomunanusupaHna riiarojiHa rpyna ,,gepras JUHUA ce peann3upa cbe ciaeHus SPL-pxo:

(S/ DM::DRAW
- EXIST-SPEECH-ACT-Q NOSPEECHACT
:ACTEE (AE / DM::LINE))

YiieHyBaHe U CbIVIaCyBaHe M0 PO/ M YHCJIO B TPyNAaTa HA ChIIECTBUTEIHOTO

SPL-u3pa3bpT naeHTUUIMpAI YWICHYBAHETO B J]a/IeHa rPyIa Ha ChIIECTBUTEITHOTO

e IDENTIFIABILITY-Q IDENTIFIABLE

['enepupaHuTe CTPYKTYpHU Ha M3PEUEHHUS MOKa3BaT C Pa3HOOOpPA3HU CIy4yad MO OTHOIICHHE Ha
YJIeHyBaHETO (ITbJIEH M HEMbJICH YWICH 3a ChIIECTBUTEIHO, IIBJICH U HEMbJICH WICH 3a MPUJIaraTesHo
OT MBXKH POJ B IpyliaTa Ha ChILECTBUTEIHOTO, YWIEHYBAHE IIPU KEHCKU POJ).

CJ10:KHM U3peyeHus

[Tonero oT nmpUIOKHATA TPAMAaTHKA, KOETO ChABPKA CHCTEMHUTE, U30MpPATETUTE U MPOYUBATEIUTE
3a reHepUpaHe Ha CJIOKHU M3pEedYeHUs ce Hapuya CLAUSECOMPLEX. [IpemuHaBaHeTO Ha mporeca
Ha TeHepupaHe Ipe3 TOBa IOJ€ € OHAIJIEJEHO B JUCEPTAlUATa C N€HEPUPAHUTE CUHTAKTHUYHU
KOHCTPYKIMHU OT SPL-uTe 3a ciefHATE N3PEUCHHUS:

3a u3peuenuero ,,Harucka ce RETURN, 3a nga ce 3aTBopu nmoiaunmHusTa.:
(S/RST-PURPOSE

:PREFER-MENTION-AGENT-Q WITHHOLD

:DOMAIN (D / DM::PRESS

:ACTOR (HEARER / DM::USER IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE1/DM:RETURN))

RANGE (R / DM::CLOSE-SCREEN-OBJECT

:ACTOR (HEARER / DM::USER IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE1/DM::POLYLINE IDENTIFIABILITY-Q IDENTIFIABLE)))

3a u3peuenueto ,,Hatucuere RETURN, 3a na 3aTBopuTe monunuHusTa.
(S / RST-PURPOSE

:SPEECHACT IMPERATIVE

:DOMAIN (D / DM::PRESS

:ACTOR (HEARER / DM::USER IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE1/DM:RETURN))

RANGE (R / DM::CLOSE-SCREEN-OBJECT

:ACTOR (HEARER / DM::USER IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE1/DM::POLYLINE IDENTIFIABILITY-Q IDENTIFIABLE)))

3a uzpeuenuero ,,Harucuere RETURN u 3aTBOpeTe monunuuusTa.
(S/CONJUNCTION

:SPEECHACT IMPERATIVE

:DOMAIN (D / DM::PRESS

:ACTOR (HEARER / DM::USER IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE1/DM:RETURN))

RANGE (R / DM::CLOSE-SCREEN-OBJECT

:ACTOR (HEARER / DM::USER IDENTIFIABILITY-Q IDENTIFIABLE)
:ACTEE (AE1/DM::POLYLINE IDENTIFIABILITY-Q IDENTIFIABLE)))

[Tpunoxnara ObArapcka CHUCTEeMHYHO-(YHKIMOHAIHA TpaMaTHKa € Cbh3AajJeHa Ha Oa3zaTa Ha
oOmmpHHS pecypc 3a reHepupane Ha anrauiicku uzpedernss NIGEL. UsnomsBanu ca cpiecTBeHo
U3JIO)KEHUTE B TMpeAxonHusd pazjnen 2.1 cucTreMuyHO-(QyHKUMOHAJIHM MOJAENTH 33 HIKOU
rpaMaTUYeCKH SBICHHS B OBITapCKUsl €3UK.
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JleMoHCTpHpaHH ca BB3MOXXHOCTHTE Ha Ch3JaJICHHs PEeCcypc Aa TeHepupa CPaBHHUTEIHO HIMPOK
00XBaT OT AJTEPHATUBHH T'PAMATUYECKH XapaKTEPUCTHKH B HM3pEUYEHHATA (HAmp. ICATENICH U
CTpajaTeleH 3ajor, UMIIEPAaTUBHO U JIEKJIAPaTHBHO W3PEUYECHUE, IPOCTO U CIOXKHO H3PEUCHUE,
HAKOJIKO Bapualnuh Ha XHWIOTAKTHYHU W IApATaKTUYHHU BPB3KHM B CJIOKHOTO HU3PCUCHUC,
HOMHUHAJIM3ALUS Ha TJIaroJiHa Ipymna u jp.)

IMocTurnaruar o6xBar Ha reHepupane € IMnparMaTu4HO OIrpaHUYCH OT KOHKPCTHHUA CTHUJI Ha
TEKCTOBETE OT KOpPITyca, a MMEHHO IPOLEIYPHH TeKCToBeTe-uHCTpyKumu. OT npyra cTpana,
pecypehT € JOCTHIIEH 32 Mpe-U3M0I3BaHe U Pa3IIUpsIBaHe HAa TeHEPUPAHUTE BapHalluH, Thil KaTo ce
0a3upa CTPUKTHO HA CHUCTEMHUYHO- (PYHKIMOHATHOTO MOZETHpaHE Ha OBIATapCcKHs €3UK, KOETO
OTYMTA JUHIBUCTHYHATA PUPOA HA U3XOAHUS MTPOAYKT OT TeHEPHPAHETO- 100pe POPMYITHPAHOTO
OBIArapcKo U3peueHue.

3. Peasim3anusi Ha mpoueca HAa TreHepHpPaHe Ha OBJITapCKU
TEKCTOBE

Ta3u riaBa OT JUCEpTAIMATA OMUCBA CaMHUs IPOIEC HA aBTOMATUYHO TCHEpPHpPaHE HA TEKCTOBE-
WHCTPYKIMU Ha OBJITapCcKH €3UK, KaKTO TOM € KOHCTPYUpPaH U u3NbiHeH oT cuctemata AGILE.
[IporiechT Ha 3a7aBaHe Ha MapaMeTPU 3a aBTOMATUYHOTO T'€HEPUPAHE 3allo4Ba C BHBEXKIAHE Ha
MOHATHUATA OT MpeJMeTHATa 001acT Ha OBJCIIUTE TEKCTOBETE, TOBA MPECTABIsBA NeHUHUPAHETO
Ha Mozena Ha npeaMeTHara obiact Ha CAD/CAM-npunokenusta. OChIIECTBSIBA C€ CBbP3BaHE Ha
Te3u ToHATUA ¢ OO000IIeHHs MOJeN, OHTOJNOTUATa OT BHCOKO HHBO, KOSATO OCHUTypsiBa
CHOTBETCTBUETO MEX/Y MOHATHUATA OT MPEIMETHA 00JIacT U TSIXHATa CUCTEMUYHO-(PYHKIIMOHATHA
MPOCKITHS [0 OTHOIIIEHUE Ha OBJIrapcKus e3uk (pasmen 3.1).

OnpenensiHeTo Ha ChABPKAHUETO HA OBACIIUS TEKCT C€ U3BBPIIBA OT MOTPEOUTESI HA CUCTEMATa C
MIOMOIIITa Ha TEKCT-CTPYKTYPUPAIIH €JICMEHTH, KOUTO Ca OIMCaHU B pa3ien 3.2.

Crnen monydyaBaHe Ha BXOJHUTE JIaHHU 3a MpoIleca Ha aBTOMATHYHO TeHepupaHe paboTH MOIYIBT
3a TUTAHUPaHE Ha TEKCT, a CJie/ HeTO U IUIAHUPOBYMKBT HA M3PEUCHHUE, KOUTO Ch3/IaBaT IJIAHOBETE
Ha BCAKO OTJEIHO M3PEUYECHUE KaTO YacT OT I[UIOCTEH KOXEPEHTEH TEeKCT. MeXaHU3MBbT € pa3siCHeH
B pazjgen 3.3 3aeqHO C HWIesATa 3a Ch3JIaBaHE Ha HAKOJIKO TEKCTOBU CTHJIOBH Pa3HOBUIHOCTH Ha
U3XOJIHUS TEKCT.

Jlexcuko-TpamMaTHyecKaTa peaau3alds Ha aBTOMAaTHYHOTO TCHEPUPAHE HA TEKCT CE W3BBHPINBA B
cpemara 3a MHoroesmkoBo TreHepupane KPML or mnpuioxnata Obiarapcka CHCTEMHUYHO-
¢dyHKIIMOHATHA TpamaThka. OMUCAaHUETO Ha peaTM3UpPaHUs MPOIEC Ha aBTOMATUYHO TCHEpHpaHE
Ha TEKCTOBE- HMHCTPYKIIMU Ha OBJTAPCKH €3WK € 3aBBbPIICHO C KOMEHTAp Ha pe3ylitaTta OT
ABTOMATHYHOTO TCHEPUPAHE HA IeT Pa3IMYHU 10 CTHJI TEKCTOBE HA OBJITAPCKU €3MK OT KOHKPETCH
3a/1aJIeH BXO0J 3a cuctemara (paszaen 3.4).

3.1 IIpeacraBsiHe HA 3HAHMS 32 TeHEPUPAHETO HA OBJITAPCKU TEKCTOBE

N36panata npeamerna obmact ¢ cBit Ha CAD/CAM TtepMuHM W MHCTPYKUUH. M3TOYHMK Ha
TEKCTOBE- MHCTPYKIIMM 3a TEKCTOBHS KOpIyC ca pbkoBojacTBara 3a mnomane Ha CAD/CAM
coryep, KOUTO ce ChCTOST IJIABHO OT YKa3aHHUS 3a Ch3/1aBaHE HA Pa3IMYHMU BUAOBE MPOEKTH U
YepTeKH, 3a ChXpaHsBaHE Ha (pailoBeTe Ha JNaJCH MPOEKT, 32 TMOBTOPHOTO 3apekKIaHe Ha Te3d
¢aiinose u T.H.

ba3oBu enemMeHTHM Ha Ta3u MpeAMETHA O0JacT ca MOHSITHS KaTo ®AINJI, KJIABUIL, EKPAH,
paznuunu BunoBe rpadpuunn ooextu: JIMHUA, I'BI'A u T.H. OCHOBHHUTE NeWCTBHUS B 00jacTTa ce
u3pbpmBaT oT notpedurens: YEPTAS, 3AIIABBAM (¢aitn), HATUCKAM (xnaBumn) u T.H.
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MogenbT Ha mpeaMeTHaTa O0JIACT ChABPAKA CHIIO TEKCT-CTPYKTYPHUpPAILIUA E€IEeMEHTH, KOUTO ca
rpaJuBHU OJIOKOBE HA ObJICUIUTE MTPOLIETYPHH TEKCTOBE.

EnemenTtute oT npeameTHaTa o0JacT ca pa3/ieJieHH B JIBE TPYIIH:

[IPOILIECU (JEMCTBUS na ITOTPEBUTEJIS, CbBUTH u T.1H.)

u HEIIA (KJIABUIL, EKPAH, JIUHUSA, MYJITUJIMHUA u T.1.)

TekcT-CTpyKTypUpaluTe €JIEeMEHTH ca 4YeTHpU Ha Opoil M TPeaoCTaBIT KOHTEKCT, B KONTO
NeiCTBUSITA W CHOUTHSITA MOraT Ja ce ciydar. TeKCT-CTpYKTYpHpalluTe eJIEeMEHTH ca:
I[MPOLUEAYPA, METO/J, CIHCBHK ot ITPOUHEAYPU wu CIIMCBK or METOJAMU wu ca
dbopmanHo gepuHUpaHU, TaKa Ye J1a MOJIEIUPAT CTPYKTYPUTE Ha TEKCTOBETE OT LIeJIEBUS KOPITYC.

B Texcra Ha gucepramusita u B llpunoxenue 1 ca mamenu te3m dopmanHu neGUHULIUN H
KOHCTPYKLMATA HAa MOJIeia Ha TIpeAMeTHaTa 001acT.

N3noJu3Bane Ha O0001IEHUA MO/IEJT
B 0630pHaTa YHaCT Ha HACTOsdIIaTra I[I/IcepTaHI/ISI € IIOCOYCHA pOJ'IiITa N BAXKHOCTTA HA OHTOJIOIrHUsiTa OT

BHUCOKO HUBO O000IIEH MOJIeN B Ipolleca Ha MHTEPIIPETUPAHE Ha ChIbPKAHUETO MPU aBTOMATHYHO
reHeprpaHe Ha ecTecTBeH e3uK. OO0OMIEeHUAT MOJeN € MPAaKTUYEeCKH M3IOJI3BaH KAaTO MOCPETHUK
MEXIy HHMBaTa C MO-BHCOKa aOCTpakiusi B Ipolieca Ha TeKCT-reHepupane (Bwxk Purypa 1:
AbctpaktHa cuctema 3a KI'T) u “no-HuckuTe” HUBaA Ha JIEKCUKO-TpaMaTHYecKaTa pealn3aius.

B pabGortara mo KOMMIIOTBPHOTO T€HEpHpaHe Ha OBIrapCcKW €3MK € HalpaBeH CHUCTEMHUYHO-
(GYHKIIMOHAJICH aHaIM3 Ha MoHsATHATa OT npeamerHata obmact Ha CAD/CAM - npuiioxkeHus u
Oelle yCTaHOBEHO, Y€ MOHATUATA MOIaT a/IeKBaTHO J1a ObJaT KJIACU(PHUIMPAHU B OHTOJIOIUATA IO
OTHOLIEHHME Ha peaju3alusaTa CU ¢ €3MKOBU KOHCTPYKIMU Ha ObJIrapcku e3uk. ToBa o3HauaBa, ue
He € HeoOXoMMa HUKakBa Kopekuus B O0001meHus Mozien, 3a Ja 0bJe Toi M3M0JI3BaH B Ipoleca
Ha aBTOMaTU4HO T€HEepHUpaHe Ha OBJIrapcKU TEKCTOBE.

[To oTHOWmIEHWE HAa €OWH IUIOCTEH aHaJIN3 3a ChOTBETCTBHE HA KOHCTpYKIUHTEe Ha OO00O0IIEHUS
MOZET M €3UKOBUTE KOHCTPYKIMHM Ha OBJITapckus €3UK € HeoOXoJuMa Olle CepHuo3Ha
u3cienoBaresicka pabora. MoxeMm J1a TBBPAUM €IUHCTBEHO, Y€ € HallpaBeHa II'bpBaTa Malka
CTBIIKA C BbBEXKJIaHE HA TePMUHOJIOTUATa Ha CHUCTEeMUYHO-()YHKIIMOHAIHUS aHAIN3 Ha OBJITapCcKH
e3uk B [CraiikoBa u Ilenues, 2000]. Toa e chlecTBeHO, Thil KaTO KOHCTpyKUUUTE HAa O0001IIeHUs
MOJIeNT KOPECIOHAMPAT MPSKO C MOCTaHOBKUTE HAa CHUCTEeMUYHO-(QYHKIMOHAIHATa rpaMaTHKa Ha
[Halliday, 1994].

3.2. Onpeaeisine HA CbABPKAHUETO

EnHo oT mpenm3BuKaTelncTBara mpea cb3parenure Ha cuctemara AGILE e aBToMaTtwyHOTO
reHepupaHe Ha KOXEPEHTHU TEKCTOBE OT ChAbPKaHUE 33JIaZIeHO OT MoTpeduTesns Ha cuctemara. Ha
€BEHTYaJIHUS OTpeOUTeN € MpeocTaBeH HHTepdelic, upe3 KOITo ga ObAaT ChYeTaHu U MOJIPEeIeHU
TEPMHHU OT Mojeia Ha mpenmerHarta oomact Ha CAD/CAM npunoxenus. ToBa ca MOHATHS 3a
enemMeHTd omucanu B pasznen 3.1, wampumep: JIMHUA, ABI'A, KIIABUIL, [MTOKA3BAM,
UEPTAS, HATUCKAM, IIOTPEBUTEJI u T1.H.

[ToTpeburensaT Ha cucTeMara MOXE Ja CbCTaBs TEKCTOBE- MHCTPYKLMHU. 3a Ja ce Tpynupar u
HOJPEAT HAKAKbB HAOOp OT TEPMUHM Ha MpEeAMETHAaTa OHTOJIOTHSA, Taka 4e J1a U3pa3sBaT ThPCEHO
ChIbpXKAHWE B MoJieJla Ha O0JIacTTa ca NPEIOCTaBeHU U mekcm-cmpyKypupawu enemenmu. OT
aHaJM3a Ha TEKCTOBUS KOPIYC H3JIOKEH B pazfen 2.1 craBa sCHO, 4ye IIeJIEBUTE TEKCTOBE-
MHCTPYKIMU Hal-4eCTO Ce€ ChCTOST OT OMPENECNIEHH M3TpakJIally T'M €JeMEHTH, Halpumep Led,
CIUCBK OT CTBHIIKM 3a MOCTUTAaHE Ha IIeNiTa, CTpaHWYHU edeKkTu U T.H. Upe3 BXoaHus mHTepdelic
NOTPeOUTENAT Ha cHcTeMara 3ajaBa KOMOMHAIMS OT ONpEAENIeHUTE TEeKCT-CTPYKTYpHUpAIIH
O5oKYeTa KaTro T'M M3MbJIBA C OINpPENENeHO ChAbP)KAaHHE - KOHKPETHH IMOHATUS OT Mojena Ha
npeamerHata obiact Ha CAD/CAM mpunoxenusita. Taka ype3 KOHKpEeTeH HAOOp OT TEKCT-
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CTPYKTYPHPAIIUTE EIEMEHTH C€ OITUCBA KaK60 1a ObJie peaTu3uPaHo B U3XOTHHS TEKCT.
OnpenensiHETO Ha ChIBPKAHUETO HA OBJACHIUTE TEKCTOBE B CHCTEMaTa CE HU3BBPIIBA 4pe3
3aTBOPEHO TUIAHUpaHe, KOSTO O3HayaBa, Y€ TO M3IBUIO 3aBUCH OT pEIICHHWsSTa M Hamecara Ha
notpeOuTenss Ha reHepupamarta cucrema. [lorpeOutensT 3amaBa KOMOWHAIMS OT TEKCT-
CTPYKTYpHUpAIX €JIEMEHTH W TH 3allblIBa ChC JKEJIAHOTO CHIbPKAHUE HM3PA3CHO 4Ype3 IMOHSITHUS
neUHUPAHNA B OHTOJIOTHSITA HA TIpeIMEeTHATa 00JIacT.

CrnenBamuar mpuMep MpescTaBsi CTPYKTypaTa OT Ae(UHUPAHUTE TEKCT-CTPYKTYPUPALIH €JIEMEHTH,
C KOATO Cce€ Oompeiessi Bpb3Kara IEI-NOALET B W3peueHHero ,,M30epere Save, 3a na 3amasuTte
yeprexka.

nponenypa LEJI
'‘zanasBaM yepTex’
METOIV CHMCBK _OT MeTonn
IIBEPBU MmeTOn
IOI-CTBIIKNM CcnmMCBK OT HNpoLenypu
IIEPBY mpouenypa
LEJI ‘mnz3bupam Save’

dopManHO MpeACTaBIHE HA ChIBPKAHUETO HAa NMPUMEpHATa Mpolleaypa HapedyeHa ,,Ueprane
Ha Ibra‘“ € mpeJoCTaBeHO B MPUIOKEHUE KbM JIUCEPTALIUATA.

3.3. [lnanupaHe Ha TeKCTa

Ot Bcekwm 3aJaJiecH BXOJ 3a Ipolleca Ha TeHepupaHe ce odakBa cuctemara AGILE na
NpeJOCTaBy Ha W3XOJ] aBTOMATUYHO T'CHEPHUPAH KOXCPEHTEH TEKCT, a aKO0 € BH3MOXKHO U
HSKOJKO THIIA AaBTOMAaTHYHO TE€HEpUpaHU TekcroBe. (OOpabOTBaHETO Ha BXOJHOTO
CBhIbpXKAHMWE, T.€. HA 3aIBIHEHUTE TEKCT-CTPYKTYpPHpAIIUd €JIEeMEHTH 3aJaJeHH OT
NOTPEeOUTENs, C€ M3BBPIIBA OT MOXYJ 32 TEKCT-CTPYKTypHpaHe, 4usaTo paboTa MMa JBa
ertana. [IbpBO OT 3a7aJICHOTO CHABPKAHHE CE Ch3JlaBa IUIAaH Ha OBICHINS M3XOJIEH TEKCT
KaTo II5UI0, a CJe]l TOBA IUIAHWPOBYMKBT HA U3PEUCHHUS Ch3/1aBa M IUIAHOBETE HA OT/ICITHHUTE
uspeuenus (T.H. SPL-u) Ha 6a3aTa Ha TOTOBUS TEKCTOB IJIaH.

TekcT-CTpyKTypHUpaluTe eIeMEHTH ONMUCBAT CaMO ChIbPKAHUETO Ha OBJEIINS TEKCT, T.C.
Kakeo na ObJe peanu3upaHo. 3a 1a ce KOHTPOIUpPA KakK Ja ObJe pealn3upaHo ChIbPKAHUETO
ca BBBEICHHM TEKCTOBH MIA0JIOHHW, KOUTO AePUHUpAT cmunr Ha mexkcma KaTo 3ajaaBat
napaMeTpuTe Ha pealu3alysaTa B JIGKCHKO-TpaMaTHKaTa 3a OIpENeNIeHH eJIEeMEHTH Ha
TEKCTOBaTa CTPyKTypa. XapakTepeH TMpuMep € 3arjaBUeTO Ha TEeKCTa-UHCTPYKIUS
ceabpxkanio ce B ciora L{EJI Ha tekct-crpykrypupamus enement [IPOLIE/IYPA, koeto ce
peanu3upa 4pe3 HOMHHAIM3ANKWS Ha 33/1aJICHHS T7Iaroil. B kpast Ha TO3H pasfielt ca u3JI0KeH!
BB3MOXKHOCTUTE npeanaranu ot cuctemara AGILE 3a oTpassiBane Ha ompeseneHu CTHIOBU
MPEMOYNTAHUS 32 U3XOTHUS TEKCT.

MoyabT 32 TEKCT- CTPYKTypUpaHe padOTH C JIBE TPYIH TMOHSATH: TEKCT-CTPYKTYPHPAIIUTE
€JIEeMEHTH OIMHCAaHW B TPEIXOIHHS pa3/iel U TEKCTOBU IA0JIOHU, KOUTO MPEACTaBIsSBAT
IpaJMBHATE €IWHUIIM HA TEKCTOBUS TUIAH. TEKCTOBUTE MAOJIOHU /1aBaT paslpeIeIeHUeTO Ha
CHABPKAHUETO U ACPUHUIIUKUTE UM Ca M3BICYCHU OT TEPMUHOJIOTHUATA OPUEHTHpPAHA KBHM
noTpeOuTeNsi, KbM KOSTO OOWKHOBEHO C€ TMPHUABPKAT AaBTOPUTE HA TEXHHYECKH
PBKOBOJICTBA.

EnemeHTH HA TeKCTOBUTE MIA0JOHH:
JOKYMEHT-3AZIAHUE

EnemenTsT € neduaMpan upe3 aBa cioTa:
3ATJIABUE na 3AJJAHUETO (3aab1KUTENHO)
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MHCTPYKUMU 3a 3AJAHUETO (3aabIKUTETHO)

NMHCTPYKIUA

EnemenTsT € nedunupan upes3 Tpu ciora:
3AIAYUN (3a1bIKUTENTHO)
OI'PAHUYEHHUE (He3aabKUTENHO)

I[TPEJIY CJIOBUE (He3a1bIKUTEIHO)

3AJIAHUE
EnemenTsT € neduHMpan upe3 ABa CioTa:
MHCTPYKIMU (3a1bKUTETHO)

CTAPHUYEH E®EKT (He3aabKATEITHO)

CpnocTaBsHETO Ha TEKCTOBUTE INAOJOHM M TEKCT-CTPYKTYPHUPAIIUTE EJIIEMEHTH Ha BXOJHUS
uHTepdeiic 3a CHABPKAHHETO JlaBa BBH3MOXKHOCT 3a Ch3JlaBaHe Ha IMpaBUJa 3a TEKCT-
CTpyKTypupane. TekcToBuTe IIAOJIOHH Ce M3IOJI3BAT 32 MPEIBAPUTEIHO ONpeelisiHe Ha u3bopa Ha
rpaMaTHYECKH CPEJCTBA 3a pealu3hpaHe Ha CHIBPKAHHETO M 10 TO3M HAaYMH MOXe aa Oble
ompezessiH cTwia Ha Tekcra. C TakaBa Iiell B NIA0JNIOHUTE MOTaT Ja Ce BBBEJAT W JOMBJIHUTEIHU
MapKepu Ha JIUCKypca, 3a Ja ce HalpaBd eKCIUIMIMTHAa TEeKCTOBaTa CTPYKTypa. HesaBucumo ot
KOHKPETHHSI TEKCTOB IIA0JIOH MOraT Jia ChINECTBYBAT M300pH, KOHTO Ja BJIMSAAT HA HHBOTO Ha
eKCIUIMIUTHOCT, Hampumep, 3a HUHQOpPMUpaHE Ha IOTpeOUTENIs Ha TEHEpUpaHUs TEKCT 3a
HaOJII0JaBaHUTE CTPAaHUYHU €(DEeKTH.

[Ipn anamm3a Ha TekcToBUs Kopmyc 3a cuctemara AGILE ca 3a0enszanm  ciieqHuTe
XapaKTepUCTUKU U BapUaAHTH:

-SIBHO U3pa3siBaHE WJIM CKPUBAHE HA areHTa U3BbpIIBAIll JEHCTBUETO;

-PaznuunHn HauMHM Ja ce W3pa3u Bpb3KaTa C uYMTaTENd — JaJd YWTATENAT Ja € CHEIHalIHO
aJipecupaH uiM He;

-PexxuM Ha peanusupane Ha HHCTPYKITUHY;

-CJ10KHOCT Ha IMHTBUCTUYHUTE U3Pa3H.

[Tperm3naTa paboTa ¢ Te3U acMeKTH JlaBa Bb3MOXHOCT 3a OINpeJleNIsIHE Ha BapHallMUTe B TEKCTOBUS
cTiI. BpBenieHu ca JBa pa3NnuyHH CTUJIA, B KOUTO MOTaT Ja ObJIaT pealu3upaHd HHCTPYKIUUTE:
nepcouanen umMnepamueer U 6e3nuyeH usseumeneH.

OmnpeneneHu ca u3pasute, KOUTO ce BKIouBaT B SPL-3amaHusATa, 3a Aa HACTPOSAT PAa3IUUHUTE
acIeKTH Ha omnpezeneHure cTuiiose. [lonyuyaBaneTo Ha pa3nuyHu SPL-KOHCTpYKLIMU OT 3373 eHUS
CEMaHTHYEH BXOJ 3a pa3JMYHUTE CTWIOBE C€ KOHTPOJIMpAa Ype3 CpeAcTBara 3a TEKCT-
cTpykTypupane Ha cpenara KPML, a umenno n3paza REALIZE-WITH. Hanpumep, ako uckame aa
BUUM ChIbpkanueTo Ha enemenTa TASK-TITLE peanu3upano ¢ HOMUHAIHA TpyIia, TO MOXKEM J1a
3amanem cieaHus n3pas SPL-KOHCTpyKIUATA!

(REALIZE-WITH TASK-TITLE (:EXIST-SPEECH-ACT-Q NOSPEECHACT))

B nombiHeHue KbM OrpaHMYEHHATA 32 JIEKCUKO-TpaMaTuieckuTe peanusanuu cpeaara KPML nasa
BB3MOXKHOCT Jla ce cnenudunupa layout 3a onpeneneHH elIeMEHTH Ha TEKCTOBAaTa CTPYKTYypa.
MoynbT 3a TEKCT-TUIaHUPaHEe € pealiu3upaH B CTUJIA HA MPUIIOKHUTE CUCTEMUYHO-(YHKIIMOHATHI
rpaMaTUKU Ha cpeiaTa 3a MHOT0€3UKOBO TeHepupane KPML.

Cnen xaTo pasmosiaraMe C IUIaH Ha TEKCTa, KOWTO BKJIIOYBA OTPAaHMYEHMATA 3a HAa4YMHA HA
peanu3alys Ha HETOBUTE ChCTaBHHM YacTH Beue Morar ja Obaar cb3naneHu SPL-u 3a ornennute
M3pEUYEHUs KaToO C€ M3I0J3BaT Te3W orpaHuueHus. ToBa ce u3pbpmiBa oT [InaHupoBumka Ha
U3pEYECHUS.
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Enna unTepecHa 3agadya Ha IlnaHupoBumMKa Ha M3pedyeHHUs € arperauuara Ha uspedeHusTa. Tyk
arperanusara Impe/CTaBIsiBa BCHIIHOCT KOMOMHUpaHe Ha JBa win moBede SPL-dparmenta B mo-
ronsim ¢parmeHT oT SPL-koa. Besika oTaenna gact onpezens Iiana 3a peain3upaHe Ha eJIEMEHT OT
MOTPEOUTEIICKHS BXOJI, KOWUTO MOXKE J1a UMa | 3amajeH ctuil. Ha mpaktuka Bceku SPL-(pparmeHT
onpenens u3pedyeHue. Korato craBa BbIpoc 3a komOuHupane Ha SPL-u, To TpsiOBa ;a ce B3eme
pelleHure 3a CII0KHOCTTa Ha U3PEUEHHUETO, KOETO J1a U3Pa3H 33/1aICHOTO ChbpKaHHE.
[11aHUPOBYMKBT HA M3PECUCHUS MPEMUHABA MpE3 JUCTAaTa Ha Ch3/aJcHATa JbPBOBUIHA CTPYKTYpa
Ha TEKCTa MMOCJIeIOBATEITHO KaTo ch3aaBa SPL-ko/ 3a ceMaHTHKaTa UACHTH()HUIIMPAHA B TE3H JIUCTA.
[IbpBO 3a7aI€HOTO CHIBPKAHUE CE€ MPEBEXKIAa B YUCTO CHIIHOCTHO ChOTBETCTBall My SPL-kofn,
CJIe[l TOBA C€ OMpPENENIT TPAaHUIUTE Ha OTIEIHHUTE u3peueHus u ce ¢popmupa SPL-kox 3a BCsko
U3pEeUCHHUE.

Cnen toBa ce n00aBAT OTrpaHUYEHHUsATA B peaju3alusATa M3MCKBAHM OT CTWJIa Ha TEKCTa upe3
onucanute mo-rope cnenuduunn SPL-pparmentu. Taka maHOBEeTE HAa H3PEUCHHSITA HOCAT
uH(poOpMaIlisg HE caMO KakBO Ja ObJie pealu3upaHo, HO M Kak Ja craHe ToBa. [lo To3W HauuH
MOJaJICHUTE 3a IeHepupaHe OT TakTUueckus renepatop SPL-u Ha u3pedeHus mpencTaBisBatr
BCBIITHOCT KOJT HA KOXEPEHTEH TEKCT.

3.4. Jlekcuko-rpaMaTu4ecKa peajau3anusi
CTiiioBOTO pa3HOOOpa3ne Ha TEKCTOBETE TeHEpUpaHU Ha OBJITapCKH €3UK € MPEACTaBEHO B

ciensamiara Taomuia 1.

Kpatku komanu B [To-gbiiru Io-gpnru
CTHiJ HA TeKCTa | HOMEPUPAH W3pEUCHUS W3pEUCHUS
CITUCHK C 00sSICHeHHSI
Ilepconajnien Bapuant 1 Bapuant 2 Bapuant 4
HMIIepPATHBEH
be3znauyen Bapwuant 3 + IOIMBJIHATETHA
U3SIBUTEJIEH arperarus
Bapwuanr 5

Tabnuua 1 CTun Ha reHepupaHns TekcT

JIBeTe OCHOBHU BapHalllM MPEACTaBeHH OT PElOBETe Ha TaliHIlaTa, MEepCOHAICH HUMIIEPaTHBEH
CTUJ U OE3JMYEH U3SIBUTEJICH CTUJI, C€ OTHACIT 3a HaYMHA HA peaiu3upaHe Ha WHCTPYKIIMUTE B
TEeKCTOBeTe, HanpuMmep ,,Bueenere OK.“ unu ,,BoBexna ce OK*.

Kononure oTpa3siBar pa3nvuHM BapuaHTU HA OpraHU3alMsATa Ha TEKCTa - MPEACTABIHETO Ha
CIIUCHK OT KOMaHJM KaTO HOMEPHPAH CIHCHK C €IEMEHTH 3alMCaHU BCEKU Ha OTICJICH pell, WU
Bapualluy Ha arperanusara. Bapuanuure Ha arperamusita ca BCBHIIHOCT PAa3IMYHO pa3lpeeieHue
Ha CBIBPKAHMETO B U3peUYeHUs. ToBa MOXE Ja BKJIOYBA TE€HEPUPAHE Ha ,,U3PEUCHUST C
00sICHEeHUS ", K, C IPYTH TyMU, TEHEpUpaHe Ha HHPOpMAIUATA 32 CTPAHUYHUTE €PEKTH.

CrieBat reHepUpaHUTE U3XOJIHU TEKCTOBE B METTE BapHUAIMH 32 337a/I€HO €THO U CHIIO MPUMEPHO
ChAbpKAHUE HA )KEJIAHUS TEKCT.
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BapmuanT 1: IlepcoHaieH-UMIIePATHBEH TEKCT ¢ KPATKHA KOMAaHAU

UepTaHe HA MOJMJINHNS, ChCTABEHA OT OTCEYKH M IbI'U
. Craptupaiite komannara PLINE.

. 3amaiiTe HayaJIHATa TOYKA Ha OTCCUKA.

. 3ajaiTe KpaliHaTa TOYKa Ha OTCEYKaTa.

. Beegere a. 306epete OK.

. 3ajaiite KpaliHaTa TOYKa Ha Jgbrara.

. 3azaiiTe TpeTa TOUKa Ha Jbrara.

. Beenere |. U36epere OK.

. B’bBeI[eTe ABbJDKMHA Ha OTCCYKaA.

© 00 N O O B W N P

. B’I)B@I[GTG BI'bJI HA OTCCUKATa CIIPAMO JOIMUPATCIIHATA B KpaﬁHaTa TOYKa Ha Abrara.

10. Hatucuere Return.

Bapuanr 2: Ilepconajien-umneparuBeH TekeT Yeprane

HA MOJUJIUHUSA, CbCTABeHA OT 0TCEYKH U IbI'H
1. Craptupaiite komangata PLINE, kaTo u3nons3Bate e1uH OT CIETHUTE METO/IU:
\Windows: Ot miaBariioro Menio Polyline va ¢pynkunonanuus pea Draw usbepere
Polyline. DOS u UNIX: Ot mentoro Draw u36epete Polyline.

2. 3ajaiiTe HayaJIHATA TOYKA HA OTCEYKATA.

3. 3aaiiTe KpaifHaTa TOYKA HAa OTCEYKATA.

4. BeBeere @, 3a jma npeskimrounte Ha pexum Arc. Cien toBa mszbepere OK B
ITHAJIOTOBHUS TTPO30PEIl Ha pexuma ArC.

. 3ajaiiTe KpaifHaTa TOYKA HA brara.

6. 3anmaiiTe TpeTa TOUKa Ha Jbrara.

Ha pekrMa Line.

8. BeBeneTe 1bDKMHA Ha OTCEYKa OT KpaifHaTa TOYKa Ha JIbrara.

0. BbBenere pruil Ha OTCeUKara CIIpAMO AOIMUpAaTeiiHaTa B KpaﬁHaTa TOYKa Ha Abrara.

10. Harucuere Return, 3a ma 3aBbpIimMTe MOJUITHHASTA.

7. Beenere |, 3a na ce BppHere B pexxum Line. Crien ToBa nzdepere OK B ananoroBus npo3operr
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Bapuant 3: Be3nyeH-u3siBUTEJIeH TEKCT

YepTaHe HA MOJIUJIMHUSL, CHCTABEHA OT OTCEYKH U IbI'H

1. Craptupa ce komangata PLINE, kaTo ce u3nos3Ba eauH OT CICTHUTE METOIH:
Windows: Ot miaBaroro merto Polyline va ¢pyukimonanuust pex Draw ce uzoupa
Polyline. DOS u UNIX: Ot mentoro Draw ce uzbupa Polyline.

2. 3a/aBa ce HayajaHATa TOYKa HA OTCCYKATA.

3. 3aiaBa ce kpaifHaTa TOUKa Ha OTCEYKaTa.

4. BpBekIia ce a 3a nmpeBKiIroUBaHe Ha pexkuM Arc. Ciien ToBa, B TUAIOTOBHS ITPO30peEI] Ha PeKUMa
Arc ce nzbupa OK.

5. 3aiaBa ce KpaifHaTa TOYKa Ha Ibrara.
6. 3amaBa ce TpeTa TOYKa HA JIbraTa.

7. BeBexxna ce | 3a Bpbinane B pexxum Line. Cien ToBa, B THAIOTOBHS ITPO30pel] Ha pexkuma Line
ce n3bupa OK.

8. BuBexa ce qpiKUHATA HA OTCEYKaTa OT KpaﬁHaTa TOYKa Ha Jbrarta.

9. BeBexkaa ce BI'IBT HA OTCEUKATA CIIPSMO JOMMpATEIIHATA B KpaifHATa TOYKA Ha JIbrara.
10. Hatucka ce Return 3a 3aBbpiiiBaHe Ha MOJMIHHHUATA.

Bapuanr 4: IlepcoHanieH-uMNepaTUBeH TEKCT ¢ 00sICHEHUS

YepTaHe HA MOJHIHMHHA, CHCTABEHA OT OTCEYKH U IbIH

[I5pBO HauepTalTe OTCEUKaTa.

1. Craptupaiite komannara PLINE, kaTo n3mnomn3Bare evH OT CIEIHUTE METOIH:
Windows: Ot maBaioro mento Polyline na pyukunonanaus pen Draw nsbdepere
Polyline. DOS u UNIX: Ot mentoro Draw uz6epere Polyline.

2. 3ajaiiTe HayaJlHaTa TOYKa Ha OTCEYKaTa.

3. 3ajaiiTe KpaiiHaTa TOYKa Ha OTCEYKATa.

4. BeBenere a, 3a ja npeBkiaounte Ha peskuMm Arc. IlosBsiBa ce QuanoroBHST Mpo3opel] Ha
pexxuma Arc. U36epete OK.

5. 3ajaiiTe KpaifHaTa TOUKa Ha JAbrarta.
6. 3amaiiTe TpeTa Touka Ha Jprarta.

7. Beeenere |, 3a 1a ce BopHete B peskum Line. TMosiBsiBa ce AMAIOrOBUAT MPO30pEI] HA PEKAMA
Line. 13bepete OK.

8. BuBenere npmkuHATa Ha OTCEYKA OT KpaﬁHaTa TOYKa Ha Jbrara.

0. BT)Be)IeTe bI'bJIa HA OTCCYKAaTa CIIpAMO JOIMHUpPATCIHATA B KpaﬁHaTa TOYKa Ha Abrara.

10. Hatucuere Return, 3a na 3aBbpiinTe NOIUIMHUATA.
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Bapuanrt S: be3iuueH-u3siBUTE/IEH TEKCT ¢ 00SICHEHHUS] M arperamus

YepraHe HA MOJHINHHS, CbCTABEHA OT OTCEYKH H TbIH

IIspBO ce ueprae orceukara.

1. Craptupa ce komangata PLINE, kaTo ce u3mnossBa euH oT CASAHUTE METOJIN:
Windows: Ot mraBamioro merro Polyline na ¢dyukumonanaus pex Draw ce nzbupa
Polyline. DOS u UNIX: Ot mentoro Draw ce u3bupa Polyline.

2. 3ajaBa ce HaYaJIHATAa TOYKA HA OTCEYKATa U C€ 3aj[aBa KpailHa TOYKa Ha OTCEYKara.

3. BeBexna ce a 3a mpeBkitouBaHe Ha pexuM ArC. [losBsBa ce AMANOrOBHAT MPO30pel Ha
pexxuma Arc. M3oupa ce OK.

4. 3anmaBa ce KpaifHaTa TOYKa Ha braTa U ce 3aJaBa TpeTa TOYKa Ha Abrara.

5. BeBexna ce | 3a Bpbiiane B pexxum Line. [osiBsiBa ce 1uanoroBusiT mpo3oper Ha pexxuma
Line. M30upa ce OK.

6. B’bBe)KI[a CC ABbJDKMHATa Ha OTCCYKa OT KpaﬁHaTa TOYKa Ha Abrara M CC BBBCKIA
bI'bJIa HAa OTCCYKATa CIIPAMO JOIMUPATCIIHATA B KpaﬁHaTa TOYKa Ha Abrara.

7. Hatucka ce Return 3a 3apbpiiiBane Ha MOJMIIMHUSTA.

C u3noxeHoTo chabpxkaHue B ['maBa 3 oT auceprauusTa ce HpoOcCieAsBa JIOTMKAaTa Ha peagHo
OpraHM3UpaH TPOIEC 3a TeHEepUpaHe Ha TEKCT Ha Obiarapcku e3uk. Ch3oaJeHUuaT pecypc 3a
reHepupaHe Ha ObiIrapcku wuspedenwus, [IpunoxkHa cucTeMU4HO-(QYHKIIMOHAIHA TpaMaThKa 3a
OBITapCcKU €3uK, € WU3IO0JI3BaH IMpU TakTudyeckaTa reHeparnus. OObpHATO € BHUMaHUE Ha
CEMaHTUYHUTE TEXHOJOTHUU, KOUTO UMAT OTHOIICHUE KbM PEATTHOTO KOHCTPYMPAHE U WU3ITBIIHCHUE
Ha TaKbB MPOIIEC 3a TeKCT-TeHepupane. [lokasan € Hy>)KHUSIT CEeMaHTHYEH MOJIe] Ha MpeJIMeTHaTa
00J1aCcT HA TEHEPUPAHETO, MTOKA3aHO € KaK C€ OCUTYpsSiBa ChOTBETCTBUE MEXKAY MOHSITHUATA OT TO3U
MOJIEJI ¥ BUCIIIATa OHTOJIOTHSI KOPECTIOHAUPAIlA C TUHTBUCTUYHUTE KOHCTPYKIIMH 32 JIMHTBUCTHYHA
peanuzanus Ha 3aaageHuTe mnoHATuA. CroaeneH € W3CIEeIOBAaTENCKUAT ONUT TpPU  TEKCT-
TUTAHUPAHETO M3BBHPIICHO B pamkuTe Ha mpoekta AGILE, 3a 1a ce reHepupar ner pa3jiudHd THIIA
TEKCTOBE OT €IHO M CBIIO0 BXOJAHO CEMAaHTUYHO ChIbpKaHue. JIeMOHCTpUpaHU ca MOCTUTHATHUTE
pe3yaTaTH TpU TEHEPUPAHETO Ha KOXEPEHTEH TEKCT, KOWTO Cca YHUKAJIHW Karo ONUT 3a
aBTOMATUYHO FeHEepUpPaHe Ha OBITAPCKH €3UK.

4.Pabora ¢ OBJArapckM TEKCTOBE, CEMAHTHYHHM TEXHOJOTHH M
pecypcu

B Ttasm rmaBa ce pasriexaar NPWIOKEHUS HAa CEMAaHTUYHUTE TEXHOJIOTMM 332 CEMaHTUYHO
AQHOTUpAHE Ha CIEUATU3UPAHU TEKCTOBE HA OBJITapCKH €3MK, KOUTO OMXa MOAMOMOTHAIN MpOLec
Ha KOMIIIOTBPHO I'eHepupaHe Ha Obiarapcku TekcroBe. M3mons3BaHu ca pa3paboTKu MO MpoeKTa
CHUHVYC, xoiiTo MMa 3a Iell Ch3/1aBaHETO Ha CEMaHTH4YHa IaropMa 3a TEXHOJOTMYHO-
NOAIbPXKAHO O0yUYeHHE Ype3 TMHAMUYHO KOMIO3MpaHe Ha yueOHuTe MaTepuain. ToBa U3UCKBa /1a
ca Ha pasloJIOKEHHE MOJAbP)KAIIM WHPOPMALMOHHUM MOJAETH 3a JUHAMUYHO Ch3JaBaHe U
ajlanTupaHe Ha y4yeOHM OOEKTH, 3a Jla C€ OCHUT'YpH MHOTOKPAaTHOTO MM H3IIOJI3BaHE B Ipolieca Ha
oOydeHue.

Cemantnynara muargopma Ha npoekta CMHYC e TectBaHa ¢ JE€MOHCTpallMOHHU NpPUMEPH 3a
U3II0JI3BaHe Ha MpejiaraHuTe OT MPOEKTa TEXHOJOI'H, KOMTO BKIIIOYBAT paboTa ¢ MYITUMEAUWHU
yuyeOHH OOEKTH aHOTHUpPAaHU C METa-JaHHU 3a ChIbpPXKAHMETO UM. PasrimexgaHara TyK HaydHO-
IIPUJIOKHA 3a/1a4a ce CbCTOMU B TOBA J1a C€ HAMEPAT METOIHU 3a IIPEOJOJISIBAHE HA OTPAHUYEHUATA HA
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CTaHJAapTHUTE MeTa-JaHHU 32 yueOHM OOEKTH, a MMEHHO, Ja C€ M3IO0J3BAaT OHTOJIOTMU, KOUTO
MO3BOJIABAT MPsKa KOMIIOThbpHA 00pab0TKa Ha 3HAHUSTA KOJUPAHU B METa-TaHHUTE.

Upes miardopmara Ha npoekta CUHYC ce mocThmBaT W M3MOJI3BAT Pa3jiMYHU CHIIECTBYBAIIH
MYJITUMEAUMHYA OUOIMOTEKU KaTo B Pa3rJiekIaHUTE TYK IPUIIOKEHUS MYJITUMEIUIHUTE 00CKTH ca
oT MyaTHMenuitHata 1mdpoBa Oubnamoreka “Bupryanna enmuxiionenus Ha o M3touHo-
Xpuctusackoro u3kycrBo” [Pavlova-Draganova et. al., 2007]. ToBa e wMyaTumenuitHata
OMOJIMOTEKA, KOSATO CHABpPXKA MYITHMEAWiiHA HHpOpManus 3a HUKOHOTpadCKHM OOCKTH (MKOHH,
MUHUATIOPH, CTEHONMCH U T.H.) Ch3JaJeHH Ha TeputopusaTa Ha buarapus ot VII no XIX Bex. Enun
MYJITHUMEANEH OOCKT € ChbBKYITHOCT OT AUTHTATHUA U300paKEHHSI U Pa3IMYHU ONUCATEITHU TEKCTOBE.
CeMmaHTHYHOTO ThpceHe oOT tuiarpopmara Ha mnpoekta CHUHYC B camara myiaTuMenuiiHa
OuOIMoTEeKa € OCUTYPeHO OT OHTOJIOTHS, KOATO 3a LEJIUTEe Ha MPOeKTa € HapeueHa 0a306a
onmonozusi. Bb3NpUETHAT NOIXOJ OCUTYypsBa HaMUpaHE, BU3yalIM3alllsl M U3I0JI3BAHE Ha
MYJATUMEAUMHO CHIBPKAHUE Ype3 MpHJIaraHe Ha pa3iMyHU CXEMHM Ha METa-JaHHUTE ONMCBAIU
MYJATUMEAUMHUTE OOEKTH OT pa3IU4yHU MEPCIEeKTHBH CIOpEl pPa3IMYHUTE WHTEpPEeCH Ha
norpeburenute. ToBa ce moctura upe3 GopMaIM3UpaHU EKCIEPTHH 3HAHHS CTPYKTYpPUpPAHU B
OHTOJIOTMH, KOUTO €A YCJIOBHO HAPEUEHU CHeYUAIU3UpaHu OHmoI02uuU.

4.1 ®opmaju3upaHe HA 3HAHUA OT 00J1aCTTAa HA MKOHOTpadusATa

3agauaTa cBbp3aHa ¢ (popManM3MpaHEeTO Ha 3HAHUA OT 00JacTTa Ha MKOHOrpadusiTa € MopojaeHa oT
3ajadaTa 3a Cbh3/laBaHE Ha CEMAHTUYHHM MOJIEIHM Ha OCHOBHHTE MYATHMEIUIHM OOEKTH HYXHH 3a
obyuutennara cpeaa Ha npoekta CMHYC. OcHoBHUTE MYJNTHUMEIUWHM OOCKTH H3MOJI3BAHU B
JneMoHcTpauroHHuTe npumepu Ha npoekra ca UKOHA, CTEHOIIMC, MUHUATIOPA.
JocTprnBaneTo Ha TakuBa 00ekTH OT Iuiatdpopmara Ha npoekta CHMHYC ce ocurypsiBa ot
CH3/IaJICHUTE B CpeJaTa CEMAaHTUYHN MOJICIH HA MYITUMEAUHHUTE 00eKTH. CeMaHTUYHHUTE MOJEIN
OT CBOSI CTpaHa Ce M3TPaKAaT BbPXY OHTOJIOTMYHU KOHCTpYKIMH. CriennpukaTa Ha MPOeKTa, KakKTo
U TIpeABapUTEIHUAT aHAIW3 Ha JAHHUTE JI0BEIOXa J0 PELICHWE OHTOJOTMYHUTE KOHUENTyalHU
3HAHUS 32 MYJITUMEIUHHUTE OOCKTH JIa Ce TPYIUPAT B €IHA 6A306a OHMOI02Us N TPU
Cneyuanusupany OHMOA02UU.

[Ipe3 mocieqHUTe TOAUHHU B 00JIaCTTa HA OHTOJIOTUYHOTO WHKMHEPCTBO € M3BBPIICHA 3HAYUTEIHA
mo oOeM paboTa, B pe3yiTar Ha KOSTO C€ yBEIMYaBaT oO0JacTUTe Ha WHOOPMAIMOHHOTO
MPOCTPAHCTBO CHAOJEHU C OHTOJIOTUYHH CTaHIAApTH Npu MHTEepHET- 00paboTKN Ha MHQOpPMAIIHSL.
TakuBa 00JIaCTH ca MEAWIIMHATA, KYJITYPHOTO HACJEICTBO HAa YOBEUECTBOTO, YIPABICHHETO Ha
MPOEKTHU U T.H.

3a MPWIOKHUTE U3KYCTBA M MO-00MMI0 B 00JacTTa Ha KYJATYPHOTO HACIEIACTBO HA YOBEUECTBOTO
TakbB (yHmameHntaneH onronorudeH mojnen ¢ CIDOC — CRM, paspaboren ot I'pymara 1o
CTaHJapTU3MpaHe Ha JOKyMEHTanusATa KbM MeXIyHapoaHus chbBeT Ha Mmyseute (International
Council of Museums - ICOM). Or centemBpu 2006-Ta roamna ontonorusta CIDOC CRM e
npueta 3a ctannapt I1SO 21127 na MexnynapoaHara opranusaius rmo cranaaprusamus (1S0).
Ocnosnara posis Ha CIDOC CRM e nma cinyxu karo 0a3a 3a CBbp3BaHE Ha WHGOpMAIUATa 3a
KYJITYPHOTO HACJIEACTBO M Ja TMpEeACTaBlsiBa CEMAaHTHYHO ,JIENWIO HEOOXOAMMO TpHU
TpaHcOPMHUPAHETO HA CHBPEMEHHHUTE pa3NpPbCHATH JIOKAIHW WH(OOPMALMOHHH HM3TOYHUIM B
KOXEpPEHTEH U CTOMHOCTEH ri1odalieH pecype.”

3aroBa moHATHATa OT OazoBaTta oHrtonorus Ha mpoekta CUHYC- OBUO ca cv3nanenu ga 6baat
ceBMectumu ¢ ToHsTHsATa Aedpuaupann B CIDOC CRM. ToBa e HyXHO NpH JOCTHIIBaHE Ha
XETePOTEHHU JIAaHHU OT Pa3IMYH{ M3TOYHHUIM B MIHTEpHET-TIPOCTPaHCTBOTO. Taka MU3IOI3BAHUSAT B
cpenata CUHYC cemanTu4eH Mojien € Mpe-u3MoiI3BaeM U JOCTHIIEH 3a BCEKU MPOEKT Oa3upaH Ha
CIDOC CRM, karo myOnMKyBaHWTE 3HAHWS MOrar Ja ce o0paboTBaT OT CyOEKTH B IHPOKOTO
HNHTEepHET-IPOCTPAHCTBO.

Cnen ananmus Ha noustugTa oT onroaorusara ObHMO-CHMHYC, ¢ gobaBeHuTe crieluaan3anin

Ha ksacose 32 OBO-CUHYC, #iepapxusta Ha kiacosere oT CIDOC CRM wusriexna taxa:

Aemopedgepamu na oucepmauuu 2 (2015) 18-63



JIMHIFBUCTUNYHN M CEMAHTUYHWN PECYPCU NMPU KOMMKOTBLPHO FEEHEPUPAHE N AHOTUPAHE HA BBITTAPCK/ TEKCTOBES1

E1 CRM Entity
E2 - Temporal Entity

E4 - - Period

ES5 - - - Event

OBIO - - Important Event for ECR

E7 - - - - Activity

E1l----- Modification

El2------ Production

OBIO------ Iconographical Object Production
E13----- Attribute Assignment

E65----- Creation

E63 - - - - Beginning of Existence

E12----- Production

OBIO----- Iconographical Object Production
E65----- Creation

E64 - - - - End of Existence

E77 - Persistent Item

E70 - - Thing

E72 - - - Legal Object

E18 - - - - Physical Thing

E24 ----- Physical Man-Made Thing
E90 - - - - Symbolic Object

E71 - - - Man-Made Thing

E24 - - - - Physical Man-Made Thing
OBIO - - - - Base of Iconographical Object

E22 ----- Man-Made Object

OBIO----- Iconographical Object
OBIO------ Icon

OoBIO------ Wall-Painting

OoBIO------ Miniature

OoBIO------ Mosaic

OBIO------ Burpax

OBIO------ Plastic Iconographical Object
OoBIO------- HkoHocTac
OBIO------- IIpecroun

E84------ Information Carrier
E25----- Man-Made Feature

E78----- Collection

E28 - - - - Conceptual Object

E9QO----- Symbolic Object

E73------ Information Object
E33------- Linguistic Object
E35-------- Title

E36------- Visual Item

E38-------- Image

OBIO-------- Iconographical Image
OBIO--------- One Figure Composition
OBIO--------- Many-figures Composition
OBIO--------- Composition of Complete Compositions
E41------ Appellation

E42 ------- Identifier

E35------- Title

E89----- Propositional Object
E73------ Information Object
E33------- Linguistic Object
E35-------- Title

OBIO------- Biography

OBIO------- 10 Identification Note
OBIO------- 10 Description
OoBIO------- Iconographical Technique Description
OoBIO------- Base Description
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OoBIO------- 10 Condition State

E36------- Visual Item

E38-------- Image

OBIO-------- Iconographical Image
OBIO--------- One Figure Composition
OBIO--------- Many-figures Composition
OBIO--------- Composition of Complete Compositions
E55----- Type

ES6------ Language

E57------ Material

E58------ Measurement Unit

OBIO----- Iconographic School

OBIO----- Iconographical Technique

OBIO----- Canonic Type of Iconographical Image
E39 - - Actor

E74 - - - Group

OBIO - - - Iconographic Clan

E21 - - - Person

OBIO - - - Iconographer
OBIO - - - Important Person for ECR
E52 - Time-Span
OBIO - Year

OBIO - Month

OBIO - Day

OBIO - Century

OBIO - Part of Century
E53 - Place

OBIO - State

OBIO - Region

OBIO - Town

OBIO - Village

OBIO - Monastery
OBIO - Church

OBIO - Chapel

OBIO - Museum

OBIO - Gallery

E54 - Dimension

OBIO - Height

OBIO - Width

OBIO - Thickness

E59 Primitive Value

[Mpunoxenne 3 KbM JucepTanMATa CHIbpXKA TMpeactaBsHero Ha oHTonoruara OBIO nHa
oHtonmoruyHuss e3uk OWL, KakTO M KOHCTPYKIMHUTE Ha TpU CHEHMAIM3UPAHH OHTOJOTHU
bopMupaHH ¢ y4acTHETO Ha eKCIepTH B obiacTrta Ha mKoHorpadwusra [Paneva-Marinova et.al.,
2010]. Onronorunte ca BbB (hopMara M3MOJ3BaH Ha MPAKTHKA B CIEHApUs 3a €KCIUloaTallus Ha
cpenara Cunyc.

4.2 CeMaHTH4YHO AHOTHPAaHE HA CNICEHHUATH3NPAHH OBJIrapCKU TEKCTOBE

B To3m pa3zen Ha qucepTanusATa € OMHMCAHO PEUNICHHETO Ha 33ja4a 3a CEMAaHTHYHO aHOTHpaHE Ha
CHelMaIU3UpaHy TEKCTOBE Ha OBITapcku €3uK. B TIpuiiokHHS KOHTEKCT Ha mpoekTa CuHyc
3amayaTa ce neuHupa TaKa:

Pasmonarame ¢ MynTuMeIMiiHU 0OEKTH, KOUTO Ca aHOTHPAHU B ceMaHTHYHaTa riatrgopma CuHyC U
NpEeJCTaBIsIBAT €K3eMIULIpH Ha kiaca Mkonoepagcku obexkm ot 6a3oBata ontoyorust OBUO.
Pasmonarame ¢ 6a30B ceMaHTHYEH MOJEN W Pa3lIMPEH CEMaHTHYeH MOAeNn Ha MKkoHnozpagcku
06exm, NOJTbP)KaHU OT OMHCAHUTE B MIPEIXOIHUS pa3fiesl OHTOJIOTHH.

B ba3oBus cemaHTH4YeH MOZET BPB3KUTE MEXY MOHATHATA MPEACTABISABAT I O0EKTHA pearys
win penanus 3a ganHu. OOekTHaTa penanusi CBhp3Ba JBE OHTOJIIOTUYHHU MOHATHA. Penamuure 3a
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JIAHHU TIPEAOCTABST JOCTHII A0 TEKCTOBH JaHHH, KOMTO MPECTABISIBAT KPATKH OMHCATEIHU TEKCTOBE
Ha OBJIrapcKu €3MK 3a KOHKPETHHSI MKOHOTPAaCKH 00EKT — MKOHA, CTEHONUC, MUHHATIOpa. TeKCcToBeTe
ca YacT OT ONHCAaHWATA HAa MYITHMEIUHHU OOCKTH OT uudpoBara OuOimoTeka ,,BupryamHa
SHIUKIIONEeAMs Ha Obirapckara ukonorpadus [Pavlova-Draganova, et.al., 2007].

3amauaTa 3a CEMAaHTUYHO aHOTUPAHE € HACOYCHA MMEHHO KbM TE3U TEKCTOBE. Ts ce ChCTOM B TOBA
B ONHUCATEITHUTE TEKCTOBE Ha OBJITApCKU €3MK Ja ObaaT J00aBEHH aHOTAIMH, KOUTO (UKCHUpPAT
BCHYKH CIIOMEHABaHMS HA OHTOJOTMYHH MOHATHUS OT CIIEHUATM3MpaHaTa OHTOJOTHUSA ,, TexXHomorus
Ha UKOHOTPaCKU 00EKT".

Te3sn ceMaHTHYHU AaHOTAlMKM CJIEJ TOBa IIO3BOJSBAT IOJYaBTOMAaTHYHO pa3lIMpsiBaHE Ha
CEeMaHTUYHUS MOJIeNl Ha MyATHMEINIHHNAA 00EKT B CEMAaHTHYHOTO MIPOCTPAHCTBO Ha cpenara Cunyc,
KBJCTO CEMAaHTUYHOTO aHOTHUpPAHE € YacT OT I0- ToJisIMa MparMaTHyHa 3aaava. Upes pasmmpeHus
CEeMaHTHYEH MOJIEJ CTaBa Bh3MOXKHO CEMAHTUYHO ThPCEHE HAa aHOTHPAHU MYJITUMEIUITHN 00EKTH B
mwiatdopma 3a TEXHOJIOTHYHO Moaabp:kaHo ooyuerue [Agre, 2012], [Dochev and Agre, 2012].

CeMaHTHMYHO AaHOTHPAHe HAa OBJATapCcKM TEKCTOBe 4Ype3 cJeaBaHe Ha pejganuara “Ot
OHTOJIOTHSI KbM TEeKCT”

[TogxoabT 3a CEMAaHTUYHO aHOTUpAHE ype3 cieABaHe Ha penauusaTa “OT OHTONOTUSl KbM TEKCT €
mpelcTaBeH B 0030pHATa yacT Ha AucepTauusta. M3mon3BaHeTo My B KOHKpETHaTa 3ajgada 3a
aHoTupaHe neduHUpaHa B npoekTa CHHYC € M3KIIOYUTEIHO MOAXOMAII0, 3alI0TO Ca U3MbIHEHU
BCUYKH M3MCKBAHUS 32 MPUJIAraHe Ha TO3M MOIXO/:

1) B ceMaHTHYHOTO mpOCTpoHCTBO Ha CuHyc-TIaThopMara ce HU3MO0JI3BA OHMOI0ZUAMA
» | €XHOJIOTHSI Ha UKOHOTpaCKu 00EKT’;

2) OHTOJIOTHYHHUTE W TOHATHS Ca JCKCHKApU3MpaHW Ha OBJrapCKH €3MK M Ha Ta3W OCHOBA €
BB3MOXKHO Ch3/IaBAHETO HA MEPMUHOI02UYEH JIEKCUKOH HA OBITapCKU €3UK;

3) morar a ObJIaT MOCTPOCHH YACHUYHU 2paMamuKu Ha OBJITApCKU €3HK, KOMTO Ja pa3lo3HaBaT
CIIOMEHABAaHMsI Ha OHTOJOTUYHUTE TOHATHUA B OBJITapCKUTE TEKCTOBE M Jl1a TM AaHOTHUPAT KaTo
OHTOJIOTMYHU TEPMUHHU.

Hacmpoﬁeane Ha cpedcmaama 3a cemarmuiHo anomupane

[Tpunaranero Ha MeTona “OT OHTOJOTHS KbM TEKCT 3aloyBa ChC CHCTABSHE HA OHTOJIOTHYEH
JEKCUKOH. B mepmunonozuunusa nexkcukon ce 3ammcBaT JIGKCUKAIM3AIMATE HA HAUMEHOBAaHUATA
HAa OHTOJIOTUYHHWTE TOHATUA B JAePUHHUIIMHUTE HA OHTOJOTHATA. Hampumep, B OHTONOTHSTA €
neunupan kiac ¢ yHukaneH uaeHtuduxarop #OWLClass_Lacquering u jekcukamu3aivu 3a
HAaUMEHOBAHMETO Ha KJlaca Ha OBITapCKU €3UK: JIaK U JIAKO80 NoKpumue.

<owl:Class rdf:about="#0WLClass_Lacquering">
<rdfs:label xml:lang="bg">naxk</rdfs:label>
<rdfs:label xml:lang="bg">naxkoBo nokpurme</rdfs:label>

</owl:Class>

JIEKCUKOHBT UMa JABa [sdJ1a, KaTO €AUHUAT CbAbpiKa HAMMCHOBAHHWA HA OHTOJIOTMYHUTC UHAWBUHU,
APYruAT - HAMMCHOBAHUATA HAa OHTOJIOTMYHUTE KJIACOBC. K®sM TE3m AYMHU U CJIOBOCBHYCTAHUSA Ca
I[O68.BCHI/I HAKOHW Bapualnuu.

AHomayuonnu cpamamuku

3a peanu3upaHe Ha aHOTAI[MOHHHUTE rpaMaTtuku e u3nonspaHa cucremara CLaRK [Simov et.al., 2001]
npenHa3HadeHa 3a ch3/aBaHe u pabdora ¢ kopmycu ot XML-mokymentu. imMero Ha cuctemara uaBa Ot
chkparienue Ha Computational Linguistics and Represented Knowledge. Cucremara CLaRK pasmonara
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C MHCTPYMEHT 3a paboTa ¢ KpailHH aBTOMAaTH, KOWTO Ce HM3II0J3Ba 3a MPOBEpPKa Ha BaJIMIHOCTTA Ha
XML-10KyMeHTHUTE, B TOKAaHU3ATOPUTE U B KACKATHUTE PETYJISIPHHU IPaMaTHKH.

['pamatukata pabOTH AETEPMUHUCTHYHO HaJ BXOJHATa Ayma. Pe3yiararhT OT mpujaraHero i e
KONME Ha BXOJHATa AyMa, B KOETO pAa3MO3HATUTE MOJ-IyMHU Ca 3aMEHEHU C KaTeropu Ha
rpaMatukara. Pe3ynraThT € HapeueH M3XOJHA TyMa 3a rpamarukara. B To3u cMHCBHI TO3U BHI
pEryJsipHU TPaMaTHKK MOTaT Jia ObJIaT HApeUeHU KpaiHu TpaHcarocepu [Simov et al., 2002].

3a HacrpoiiBane Ha cuctemara ClaRK e HeoOxoauM KopIyc OT TEKCTOBE, 3a Jla ObJe pasliupeH
JIEKCHKOHA U Ja Objae ,,00yueHa” aHOTAallMOHHATAa rpaMaTHKa B pa3lO3HABaHE Ha CpEIlaHUATa Ha
JICKCUYECKHUTE €JIEMEHTHU B LIEJICBUTE TEKCTOBE. B 00mius ciiydail € BaKHO TEKCTOBETE OT KOpIyca
JNEHCTBUTEIIHO Ja ChIABPXKAT JICKCHKAIW3alMM Ha OHTOJIOTMYHUTE MOHATHS, KOUTO Ie ObaaT
pa3no3HaBaHU.

B paborara mo HactpoiiBane Ha aHoTtannoHHUTEe rpamatuku Ha CLaRK ca m3nomsBanm gact ot
HAJIMYHUTE OIMCATEIHH TEKCTOBE HA OBITapCKH €3WK JOCTBIIHHM 4Ype3 CBOMCTBAaTa 3a JAaHHMU Ha
0a30BUs CEMaHTUYECH MOJIEI:

1)#OWLDataProperty_base_has_Description ¢ orucanusi Ha OCHOBaTa Ha HKOHOTpa)CKu 0OCKT,
2)#OWLDataProperty _iconographicalTechnique_has_Description ¢ onucanus Ha ukoHorpadckara
TEXHUKA XapaKTepHa 32 UKOHOTPaCKHs 00EKT,

3)#OWLDataProperty_conditionState_has_Name ¢ onucanie Ha TEKYIIOTO CbCTOSHHE Ha
UKOHOTpaCKU OOEKT.

KopnycsT ce cheron ot 434 onucaTenHu TEKCTa, pa3NpeiesieHd CIOpe ChIbPKaHUETO CH KAKTO
clie/iBa:

Ornucanus Ha OCHOBAaTa Ha UKOHOTPa)CKU 0OEKT 189 tekcra
Omnwucanust Ha UKOHOTpadCcKa TEXHUKA 124 tekcra
Omnwucanust Ha CHCTOSTHUETO HA HKOHOTPAa(CKUA 00EKT 121 Tekcra

3a CBCTAaBSIHETO Ha 3JIaTCH CTAHAAPT € HW3BBPIICHO PHUYHO MAPKUPAHE Ha CpeIIaHUsATa Ha
OHTOJIOTMYHUTE TEPMHUHH B TEKCTOBETE. 3JIATHUAT CTAHAAPT 3a/1aBa IIeJITa, KbM KOSTO CE CTPEMUM
C HACTpPOHMBaHETO Ha MporpaMara: MapKHpPaHUTE CpEHIaHWs Ha OHTOJOTHYHHU CIIEMEHTH B
TEKCTOBETE OT KOPITyca Jia c€ pa3lo3HasT aBTOMAaTHYHO OT aHOTAI[HIOHHATA TPaMaTHKa.

B kopmyca ca or6ensizanu 899 cpenanus Ha ThpCEHUTE TEPMUHH, T.€. OOI OpOM JIEKCUKATU3AI[IT
3a MHJAUBUIN U KJIACOBE OT OHTOJIOTUATA ,, | €XHOJIOTHSI HA UKOHOTPadCKU 00EKT” .

Cv30aeane Ha aHOMAYUOHHU 2DAMAMUKU

Kakro e cmomenato mo-rope, rpamatukure B cuctemata CLaRK ce cbcrosar ot mnpaBuia
IpEeJICTaBEHU Ype3 PEryisipeH u3pa3 u MapKep. 3a pellaBaHe Ha KOHKPETHATa 33Ja4ya ca Cbh3/4aJIeHU
JIB€ TpaMaTHKM - €JHaTa Pa3lo3HaBa WHAMBHUIUTE OT OHTOJIOTHATA, a JApyrara — OHTOJIOTUYHUTE
KjacoBe. M3rpaxgaHero Ha BCSKa OT TpaMaTUKUTE 3all0oyBa C EJIEMEHTUTE Ha ChOTBETHHUSA
JIEKCUKOH. Bceku eleMeHT Ha JIEKCUKOHaA ce JieMaTu3upa ¢ ,,bearapckus MmopdoioruyeH JIeKCUKOH™
[[TormoB, CumoB, Bununcka, 1998] u nemarusupanara popma ce mpeBpbliia B pEeTyIsIpeH U3pa3 Ha
CHOTBETHOTO I'PaMaTHYECKO IPABUJIO.

CepuiecTBeHaTa 4acT OT HAcTpPOMBAaHETO WU ,,00yd4eHHETO” Ha TIpaMaTHKara ce€ CbCTOM B
JIeMaTU3UPAHETO Ha PETYJSPHUTE H3pa3H, KOUTO TpsiOBa Ja pas3lo3HasT ThPCEHUTE (pa3u B
TekcroBeTe. Haif-mpoctusar ciyyail e oOoOmaBaHe WM 3aMecTBaHE Ha yacT OT (pazara ¢
MOJIXOJISI] CHCTEMEH CUMBOJIL.

Cv30asane Ha KACKaAOHo 3a0anue 3a npemvpceane Ha meKcm

Bopxy Bxonuus XML-10KyMeHT ChABPIKAII] IIEIEBH TEKCTOBE CE€ M3BBHPIIBAT CIEAHUTE 00pabOTKH
dbopmupaHn Ha eTara Ha 00y4eHHUETO Ha CUCTEMATa:

- TOKQHHU3aIUs Ha TSKCTOBETE

- BMBbKBaHe Ha XML-eneMeHT 3a U3XOIHUS CIIUCHK C MapKEePH
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- mapcupane ¢ rpamatukara SINUS TSO basic
- napcupane ¢ rpamatukara SINUS TSO [-2
- mapcupane ¢ rpamatukara SINUS TSO ClI

Onucannte 00pabOTKK 00pa3yBar eaHo KackagHo 3amaHue B cucremara CLaRK, uuuto usxon e
XML-g0okymeHT, ¢ 100aBeHH KbM HEro CHHUCHIM C MapKepH, MOJYUYCHH Ype3 Pa3lO3HaBaHETO Ha
3aJI0)KEHUTE B rpamatukute (pasu (perymsipHu uspasu). OOydeHOTO CHCTOSHUE Ha CHUCTEMara

CLaRK ce 3anomns1, 3a 1a Obe U3BMKBaHO OT mporecute Ha cpegata CUHYC.

Pe3ynmamu om pabomama 6vpxy meKkcmogus Kopnyc

[Iporpamara 3a pa3no3HaBaHe Ha TEPMUHHUTE C TaKa HACTPOCHUTE TPAMATHKH € MPUIIOKEHA BBPXY
BCEKHM TEKCT OT Kopiryca. Pe3ynraTure, U3/105)keHH B MPUIIOKEHUE KbM JTUCEPTALIMATA, TOKa3BaT 32
BCEKH OHTOJIOTMYEH TEPMHUH JI0 KaKBa CTENeH € OmIo eeKTHBHO “00y4eHHeTO” Ha TpaMaTHUKHUTE.
Ot 00001IeHHETO € BUAHO, Y€ IIporpaMaTa pa3rno3HaBa IpaBIIIHO 0010 757 cpenianus Ha TEPMUHH
u 12 mpTH DorpemHo npeagara pasno3sHaBaHe Ha TepmuH. Hepasnosnatu ca 142 cpemjanust Ha
TEPMUHHU B TeKCToBeTe OT Kopmyca. C Te3n JaHHM ca MpecMeTHATH CTOWHOCTUTE Ha TodHoCT

(Precision) u IToxkputue (Recall):
Tounoct =757 /769 = 0.984

[Toxputne = 757 / 899 = 0.842

3a MOCTaBEHUTE MPAarMaTUYHH IIEJIH OmpenaeieHd B npoekta CHHYC TE3HM pe3yiTaTH ca MHOI'O
nobpu. [lpwioxkenne 4 chappka Tabmuna ¢ uHGOpMamus 3a HEpa3MO3HATHTE CpEHIaHUsS Ha

OHTOJIOTUYHUTE TCPMHUHU B KOpPITyCa.

[IpoBeeHOTO HAYYHOIPHUIIOKHO M3CJIE/IBAHE MOKAa3Ba, Y€ Makap Jia ca Bb3MOXKHU MO-HATATHIIHU
o1o0peHus, clieBAaHETO Ha penamnusaTa ,,OT OHTOJIOTHS KbM TEKCT BOJIU 10 e(heKTHUBHO peIllaBaHe

Ha IIOCTaBC€HATa 3aaa4a 3a CCMAHTUYHO daHOTUPAHC HA 6I>J'Il"apCKI/I TCKCTOBC.

Peanusupanara npoueaypa pa3no3HaBa Haii-uecTo CpellaHUuTe B KOPIYCa OHTOJIOTHYHU TEPMHUHU U
Ch3/1aBa aJIeKBaTHH CEMaHTHYHU aHOTarmu. Karo ocHOBHa Hacoka 3a Objema padoTa 1mo pa3BUTHE
Ha U30paHHUs METOJ MOXEM Ja OTOENeXHM, Y€ ChIIEeCTBYBa IIUPOKO IMOJE 32 EKCIEPUMEHTU C
pa3’MYHU CTPATEerHH 3a JIeMaTU3HpaHe Ha PETYISpPHUTE H3pa3d HAa YaCTMYHUTE aHOTAI[MOHHU
rpaMatuky. ChIIECTBEH MPUHOC OW /1ajo MpPe-U3MOJI3BaHETO Ha Ch3JaJEHUTE C METOAa PecypcH
BBB BUJ HA TEPMUHOJIOTUYHH JIEKCUKOHH, OCOOCHO aKO MOTAT Jia ca TMOJIE3HU U B IPYTU MPUITOKHHI

o0Jactu.

5. 3akaouenue

Hacrosmusr qucepTaioHeH Tpya ChAbpKa OIMCAaHUE HA HAYYHO-TIPUIIOKHATA U U3CIIE0BATEIICKA
paboTa Mo MOArOTOBKATa U M3IMOJI3BAHETO HA PECYPCH 32 KOMIIOTHPHO FeHepUpaHe Ha ObIrapcku
TEKCTOBE. TeopeTMyHaTa mapagurMa 3a KOMIIIOTBPHOTO reHepupaHe € CHUCTeMUYHO-
(GyHKIIMOHAIHATAa JTUHTBUCTHKA HAa Xanmuaend. V30paHusT npuiokeH moaxoa KbM I€HEpUPAHETO €
Taka Hape4yeHUsi KOHTPOJ HalpaBisgBaH OT rpamartukaTta. Kakto e moka3aHo B 0030pHaTa 4acT,
HEOOXO/IMMHUTE PECYpCH B KOHKPETHHs (OpMaU3bM 3a KOMIIOTBPHO TE€HEpHpaHe Ha JaJeH

€CTCCTBCH €3HK Ca JICKCUKO-IpaMaTUYC€CKH U CCMaHTUYHH.

ITokazano e HU3TPAXKIAHETO Ha IMPUIIOKHA JICKCUKO-TpaMaTHKa 3a KOMIIIOTBPHO I'CHCPUPAHE Ha

6’LJ1FapCKI/I C3UK B ITOCJICAOBATCIIHUTE CTHIIKH HA IIPOLICCa:

1) YactuueH aHaIM3 W MOJCIUpPAaHE HA HIKOW €3UKOBH SIBJICHUS B OBJITapCKHs €3HK.
Cp3naneHu ca MOJeNM Ha €3UKOBUTE SIBJICHMS, KOUTO ca UJIEHTU(GUIMPAHU B KOPIYC OT
IEeNeBH TEKCTOBE 3a TIeHEepHpaHeTo. TEeKCToBeTe ca MPOLeIypH-WUHCTPYKIHH  OT
pekoBojacTBo 3a momsBaHe Ha CAD/CAM cucremu. CucTeMU4HO-()YHKIIMOHATHATA
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rpaMaTuka Ha Xanaujael e mapagurmara Ha JIMHTBUCTHYHOTO MojenupaHe. B nucepranusra
ca TOKa3aHW CBCTAaBEHUTE MOJEIHM 32 E€3UKOBHUTE SIBJICHUS UATE3HOCT, MOIAIHOCT,
TEMIIOPATHOCT, 3aBbPIICHOCT Ha TMpolleca, HOMUHAJIM3alUs Ha TJarojHara Tpyma,
yrieHyBaHe. MoIerpaHu ca U HAKOW THUIHYHU 33 KOPITyCa BPB3KHU B CIIOKHUTE U3PCUCHUSI.
2) Ha ocHoBara Ha JIMHTBUCTUYHHTE MOJCIM W B Mapajei ChC ChINECTBYBAI MPUIOKEH
pecypc 3a aHTJIMHCKH €3UK € ChCTaBeHa MPUIIOKHA OBJIrapCcka CUCTEMHYHO-(YHKITMOHATHA
rpamaruka. [IpuoxXHUST pecypc e U3rpajieH cbe cpeacrBata Ha Cpenarta 32 MHOTOE3MKOBO
renepupane KPML. CrpiiecTBeHH XapaKTEepUCTUKU Ha MPHIIOKHUS PECYPC Ca JOCTBIIHOCT,
OTBOpPEHATa BB3MOXKHOCT 3a Pa3IIMpsiBaHE U HAArpa)KJAaHe, KAaKTO W 3a IMpe-H3I0JI3BaHe B
JIPYTH MPEeIMETHU 00IaCTH.
B aucepranusaTa e omucaH MpouechT Ha T€HEpHpaHEe HAa OBJIrapCKH TEKCTOBE ChC Ch3JAACHUS
JeKCHKO-TpamMaTtuiecku pecypc. Jloknagsana e paboTara ¢ HYKHHTE CEMAaHTUYHH PECYpCH 3a
TeHEpUPAHETO: TMPOBEPKH 3a HACTPOWBaHE HAa JIMHTBUCTUYHATA OHTOJIOTHUS OT BHUCOKO HHBO
O6o06men moaen (Generalized Upper Model) u Ha mMozena Ha mpeamerHara obiact 3a pabora ¢
OBJITAPCKU €3HK.
[TokazaH e pe3yaTaT OT KOMIIOTHPHO IeHepUpaHe Ha OBJITApCKH €3WK: TEeT BapHaHTa Ha TEKCTOBE-
MHCTPYKIMU T€HEPUPAHU OT €IHO U CHIIO MpeACcTaBsiHe Ha HHPOpMAIUATa Ha BXO/A.
[Tocnegnara dYacT Ha JucepTanusaTa IoKasBa paboTtara mo QopmanuzupaHe Ha 3HAHUS B
CEMaHTHYHU MOJCIM CBBP3aHU ChC CEMAaHTHYHO aHOTHpaHe Ha Owirapcku Tekcroe. C wmues, ye
CEMAHTHYHOTO AaHOTHUPAaHE OW TIOJIOMOTHAJIO 3HAYUTEIHO TMOJTOTOBKATAa 32 KOMITIOTHPHO
reHepyupaHe B HOBHU MpEeIMETHU OONAcTH € OMHCAaH MpoIleC Ha CEeMAaHTHMYHO aHOTHpAHE Ha
OTIMCATETHU TEKCTOBE Ha OBITAPCKU €3WK OT 00jacTTa Ha nKoHorpadusara. [IpriokeH € moaxoabT
HPemanua: OT oHTONOTHMA KBM TeKCT®. M3mon3BaHu ca 4acTHUHM TpaMaTHKU Ha Oa3zara Ha
perynsapHu u3pasu paspadborenu B cucremara CLaRK.
Jucepramusita WHCIHpUpA HIEH 3a Objaema pabora. Bb3MOXKHOCTHTE 32 EKCIICPUMEHTH H
W3CIIC/IBaHMSI Ha KOMIIOTHPHO T€HEpHpaHe HAa OBJITApCKH TEKCTOBE C MPHIIOKHATA CHCTEMHUYHO-
dbyHKIIMOHATHA TpaMaThKa ca OrpoMHH. VIHTEpecHHM ca M MEepCHeKTUBU KAaTo MHOTOE3MKOBOTO
reHepupaHe Wik KOMIIOTHPHO TeHEpUPAHE OT Pa3IMYHU BXOJIHU MPEACTABSIHUS Ha HH(OPMALIUATA.
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OCHOBHYM HAYYHH M HAYYHO-TIPUJIOKHU TPUHOCH

B aucepranuiaTa C€a OOKJIaJABAaHUW PE3YJIITATU OT OCBIICCTBABAHC Ha IPOHCC HA KOMIIFOTBPHO
TCHCPUPAHC Ha 6Lnrapc1<1/1 TCKCTOBC. PeaJ'II/ISI/IpaHI/I ca CICAHUTEC HAYYHH MW HAYYHO-IIPHUJIOXHHU

IPUHOCH:

1. Hampageno e ¢opmanHo omnucanue Ha 0a30BH OOCKTH OT OBJITAPCKHUS €3UK B CHOTBETCTBHE C
CucremMnuHO-(QYHKIIMOHATHATAa TEOPHsI 32 €CTECTBEHUS €3UK. Pa3paboTeHOTO omnucaHue 103BOJISIBA
KOMITIOTHPHO T'€HEpPHpaHe Ha MPOLEIYPHU TEKCTOBETE (TEXHUYECKH MHCTPYKIIMH) 3a Ch3JaBaHe Ha

TCXHUYCCKA JOKYMCHTAIIUA Ha 6'bJII‘apCKI/I C3UK.

2. Pa3paboteHoTo hopmanHO onucaHue € peaqu3upaHo BbB BUJI HA MPUIIOKEH KOMIIOTBPEH pecypc
(ITpunoxna cucreMuyHo-QyHKIIMOHAIHA TpamMaThka Ha OBJrapcku e3uk). Peapuzanusara e
u3BbpiieHa B Cpenmata 3a MHoroe3sukoBo renepupane KPML u mo3BosisiBa mpe-u3mnoii3BaHe,

pasmupsABaHC U IIO-HATATBIIHO Pa3BUTHC.

3. Pazpaborenara IlpwiokHa CHUCTEMHUYHO-(QYHKIMOHATHA TpaMaTHKa Ha OBJITapCcKH €3UK €
peanu3upaHa Kato Moyl B MHoroesmkoBaTa cuctrema AGILE mno3BosisBama KOMOIOTHPHO
TeHepUpPaHe Ha TEXHUYCCKU TEKCTOBE B PA3IMYHU CTUJIOBE (IIEPCOHATICH- UMIIEPATUBEH, OC3THMICH-
u3sBuTeseH). CucreMara e NMpUJIOKEHA 3a TeHepUpaHe Ha CBBP3aHHM TEKCTOBE Ha OBJITAPCKU €3MK

IpY Ch3/1aBaHE Ha TEXHHUYECKH phKoBocTBa 32 CAD/CAM cucrtemu.

4. Bw3 ocHOBa Ha pa3paboTeHO OHTOJOrMYHO omwmcanue (cneruanusanus Ha CIDOC- CRM) B
obmactTa Ha M3TOYHO-XPUCTHSIHCKO HKOHOTPACKO M3KYCTBO € MPEAJIOKEHA U peaTi3upana cxema
3a CEMAHTHYHO AHOTHPAHE Ha CICIUAIM3UPAHM TEKCTOBE HAa OBITApCKU €3uK. Peanm3amnusara

H3I10JI3Ba YaCTUYHU I'PAMAaTHUKH Ha 0a3aTta Ha PEeryjisipHu n3pasu.
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OTHOILEHHETO Ha KOMIIOTBPHOTO F€HEPUPAHE HA TEKCT U CbBPEMEHHUTE CEMAaHTHUHU TEXHOJIOTHH.
[Ty6mukanuu 10. u 11. ca cBbp3aHU ¢ MOJAETMPAHETO HA HSIKOM €3UKOBH SIBICHUS B OBITapCKUS
e3uk (pazgen 2.1), mokaro myOnukammu 7. U 9. oTpassBaT paboTara MO IPHJIOKHATA TpaMaTHKa
(pasmen 2.2). KeMm uscnenBanusTa onvucaHu B [1aBa 3 mmar oTHoIIeHUE myOnukanuu 5., 6. u 8.
ToBa ca noknaau 3a peanu3upaHus Mpolec Ha KOMIIOTBPHO T'€HEpUpaHe Ha OBJIrapCcKu TEKCTOBE.
[Ty6nukanuu 2., 3. u 4. ce oTHacAT KbM [ 1aBa 4 u oTpassiBat paborara Mo CeMaHTHYHO aHOTUPAHE
Ha CIIe[UaTN3UpPaHu OBJITApCKU TEKCTOBE.

Anpobanusi HA pe3yJTaTUTe

Jloknanu 1o TemMara Ha AMCepTalUITa ca U3HECEHH Ha CIICAHUTE HayYHH (POPYMH U CEMUHApU

- MexayHapoaHa KOH(EpPEHIMs M0 KOMITIOThPHH cucTeMu u TexHojormum CompSysTech'2012,
Pyce ronu, 2012.

- Mexnaynapozen cemunap “Language Technologies for Digital Humanities and Cultural Heritage”/
,»E3UKOBH TEXHOJIOTHH 32 €JIEKTPOHHATA XyMaHUTAPUCTHUKA M KYJITYpPHOTO HACIEACTBO™ Xwucaps,
cenremBpu, 2011.

- Mexnaynaponen cemunap "Language and Speech Infrastructure for Information Access in the
Balkan Countries", E3ukoBa wuH®pacTpykTypa 3a AocThll a0 uHpopmanusTa B baakanckute
ctpanu, boposer, centemBpu 2005r.

- mocTep-cecus Ha MexayHapoaHara koHdeperust RANLP 2001, Iuros uapk, 2001.

- MexnayHapoaHa KOH(pEpeHIUsI M0 KOMIIOTBPHU cucteMu M TexHonorun CompSysTech'2001,
Codus, 1ouu 2001r.

- 18Ta MexayHapoHa KOH(GEPEHIIUS 110 KOMITIOThPHA JIMHTBUCTHKA, CaapOprokeH, ['epmanus, 2000.

- JleBera mexnyHapoana koHpepermus AIMSA: N3KycTBeH WHTEIEKT- METOJMOJIOTHS, CUCTEMH,
npuiiokenus, Bapua, centemspu 2000r.

- Texymu cemuHapu Ha cekuus “MskyctBen wunHTenekt’ B WMHcTuTyra 1o uHGOPMAIMOHHU
texuonornu Ha BAH, 1999-2004.

Aemopedghepamu na oucepmauuu 2 (2015) 18-63



61 KameHka CtalikoBa
Jluteparypa

[Bosmkues, Kynapos, Ilenues, 1999] Bosmxues T, U. Kyuapos, 1. ITenues: Cvepemenen 6vreapcku esux, UK Tlerbp
Bepon, Codus, 1999.

[[TonoB, CumoB, Buauncka, 1998] Ilonoe M., K. CumoB u CB. Buamncka: Peunux 3a npaeozogop, npagonuc u
nynkmyayus, Atnaatuc, 1998, Codus.

[CraiikoBa u Ilenues, 2000] Craiikoa K., 1. ITenueB: Cucmemuuno- ynKyuoHaiHama 1uneeucmuka u 6oaeapckusm
esux, "boarapcku e3uk", Codust, XLVIII, Tom 4-5, 1999/2000, ctp. 5-24.

[Agre, 2012] Agre, G.: SINUS — A Semantic Technology Enhanced Environment for Learning in Humanities,
Cybernetics and Information Technologies, Vol. 12, 2012, No 4, 5-24.

[Al-Muhtaseb and Mellish, 1997] Al-Muhtaseb, Husni and Chris Mellish: From the Generalized Upper Model Towards
an Arabic Upper Model, In Proceedings of The 4™ |EEE International Conference on Electronics, Circuits and Systems
ICECS’97, Cairo, Egypt, 1997.

[Basile and Bos, 2011] Basile V. and J. Bos: Towards Generating Text from Discourse Representation Structures, In
Proceedings of the 13th European Workshop on Natural Language Generation (Nancy, France, 2011), pp. 145-150.

[Bateman, 1990] Bateman J.: Upper Modelling: Organizing Knowledge for Natural Language Processing, In
Proceedings of the 5th International Workshop on Natural Language Generation, 3-6 June 1990, pp. 54-60.

[Bateman, 1997] Bateman J. A.: Enabling Technology for Multilingual Natural Language Generation: The KPML
Development Environment,. Natural Language Engineering 3, 1 (1997), 15-55.

[Bateman et.al, 1990] Bateman J., R. Kasper, J. Moore, R. Whitney: A General Organization of Knowledge for Natural
Language Processing: the Penman Upper Model, Technical report, USC/Information Sciences Institute, Marina del
Rey, California, 1990.

[Bateman et.al., 2000] Bateman, J., Teich, E., Kruijff-Korbayov4, I., Kruijff, G.-J., Sharoff, S. and Skoumalova, H.:
Resources for multilingual text generation in three Slavic languages, in Proceedings of the Second International
Conference on Language Resources and Evaluation (LREC'2000), European Language Resources Association (ELRA),
2000, Athens, Greece, pp.1763-1768.

[Bateman et.al., 2010] Bateman, J. A., J. Hois, R. Ross, and T. Tenbrink: A Linguistic Ontology of Space for Natural
Language Processing, Artificial Intelligence 174, 14 (2010), 1027 — 1071.

[Bontcheva and Angelova, 1996] Bontcheva, K. and Angelova, G.: Planning and Generating Hypertext Documentation.
In: Proceedings. of the Workshop "Gaps and Bridges in Natural Language Genaration", European Conference on Atrtifi
- cial Intelligence ECAI-96, Budapest, Hungary, August 1996, pp. 25-28.

[Bouayad -Agha et.al., 2012] Bouayad-Agha N., Casamayor G., Mellish C., and Wanner L.: Content Selection from
Semantic Web Data. In Proceedings of the Seventh International Natural Language Generation Conference (INLG),
Special Track on Future Generation Challenges Proposals (2012), pp. 146-149.

[Dai et.al., 2010] Dai Y., S. Zhang, J. Chen, T. Chen, W. Zhang: Semantic Network Language Generation Based on a
Semantic Networks Serialization Grammar, World Wide Web 13, 3, 307-341.

[Dochev and Agre, 2009] Dochev D., Agre G.: Towards Semantic Web Enhanced Learning , In: Proceedings of the
International Conference on Knowledge Management and Information Sharing, Madeira, 2009, pp. 212-217.

[Duboue and McKeown, 2003] P. A. Duboue and K. R. McKeown: Statistical acquisition of content selection rules for
natural language generation. In Proceedings of 2003 Conference on Empirical Methods for Natural Language
Processing, (EMNLP 2003), Sapporo, Japan, July.

[Elhadad, 1990] Elhadad, M.: Types in Functional Unification Grammars, in Proceedings of the 28th. Annual Meeting
of the Association for Computational Linguistics, ACL, 1990, pp. 157-164.

Aemopedgepamu na oucepmauuu 2 (2015) 18-63



JIMHIFBUCTUNYHN M CEMAHTUYHWN PECYPCU MNPU KOMMOTBLPHO FEEHEPUPAHE N AHOTUPAHE HA BEBITTAPCK/ TEKCTOBEG1

[Elhadad and Robin, 1992] Elhadad, M. and Robin, J.: Controlling Content Realization with Functional Unification
Grammars, In R. Dale, E. H. Hovy, D. Rosner and O. Stock, editors, “Aspects of automated natural language
generation”, 6th. international workshop on natural language generation, Springer, Berlin/Heidelberg, 1992, pp. 89-104.

[Erdmann et.al, 2000] Erdman M., A. Maedche, H.-P. Schnurr, S. Staab: From Manual to Semi-automatic Semantic
Annotation: About Ontology-based Text Annotation Tools, In P. Buitelaar and K. Hasida (eds) Proceedings of the
COLING 2000 Workshop on Semantic Annotation and Intelligent Content, 2000.

[Halliday, 1994] M A K Halliday: Introduction to Functional Grammar, Edward Arnold, London, Second Edition,
1994,

[Hovy, 1988] Hovy, E.: Generating Natural Language under Pragmatic Constraints. Lawrence Erlbaum, Hillsdale,
New Jersey, 1988.

[Joshi, 1987] Joshi, A. K.: The Relevance of Tree Adjoining Grammar to Generation, In G. Kempen, ed., “Natural
Language Generation: Recent Advances in Artificial Intelligence, Psychology, and Linguistics”, Kluwer
Academic Publishers, Boston/Dordrecht, 1987.

[Kruijff et.al., 2000] Kruijff, G.-J., Teich, E., Bateman, J., Kruijff-Korbayova, 1., Skoumalova, H., Sharoff, S.,
Sokolova, L., Hartley, T., Staykova, K. and Hana, J., A multilingual system for text generation in three Slavic
languages, in Proceedings of the 18th. International Conference on Computational Linguistics
(COLING'2000)", Saarbriicken, Germany, 2000, pp. 474-480.

[Lavoie and Rambow, 1997] Lavoie, B. and Rambow, O.: A fast and portable realizer for text generation systems, in
Proceedings of the 5th. Conference on Applied Natural Language Processing, ACL, Washington, 1997, pp. 265-268.

[Mann, 1983] Mann, W.C., An overview of the PENMAN text generation system, in Proceedings of the National
Conference on Artificial Intelligence, AAAI, 1983, pp.261-265.

[Mann and Thompson, 1988] Mann, W.C. and S.A. Thompson: Rhetorical structure theory: Toward a functional
theory of text organization, Text 8(3), 243-281.

[Matthiessen and Bateman, 1991] Mattiessen C. and J. Bateman: Text Generation and Systemic-Functional Linguistics:
Experiences from English and Japanese, Frances Pinter Publishers and St. Martin’s Press, London and New York, 1991.

[McDonald, 1983] McDonald, D.D. Description directed control: its implications for natural language generation,
Computers and Mathematics, 9(1), 1983, 111-129.

[McKeown, 1985] McKeown, K: Text Generation: Using Discourse Strategies and Focus Constraints to Generate
Natural Language Text, Cambridge University Press, Cambridge, England, 1985.

[Mitkov, 1990] Mitkov, R.: Generating Explanations of Geometrical Concepts, Computers and Artificial Intelligence,
1990, 9(6), 579-589.

[Moore and Paris, 1988] Moore, J. D. and Paris, C. L.: Constructing Coherent Texts Using Rhetorical Relations, In
Proceedings of the Tenth Annual Conference of the Cognitive Science Society', Cognitive Science Society, 1988.

[Nogier and Zock, 1992] Nogier J.-F. and M. Zock, Lexical Choice as Pattern Matching, Knowledge Based Systems
5, 3 (1992), 200-212.

[Paneva-Marinova et.al., 2010] Paneva-Marinova D., R. Pavlov, M. Goynov, L. Pavlova-Draganova, L. Draganov:
Search and Administrative Services in Iconographical Digital Library, In Proceedigs of the International Conference

“Information Research and Applications”, July 2010, Varna, Bulgaria, 177-187.

[Pavlova-Draganova, et.al., 2007] Pavlova-Draganova L., V. Georgiev, L. Draganov: Virtual Encyclopaedia of
Bulgarian Iconography, Information Technologies and Knowledge, Vol. 1, 2007, No 3, 267-271.

[Pollard and Sag, 1994] Carl J. Pollard and Ivan A. Sag: Head-Driven Phrase Structure Grammar, University of
Chicago Press, Chicago, Illinois, USA, 1994.

Aemopedghepamu na oucepmauuu 2 (2015) 18-63



63 KameHka CtalikoBa

[Polikoff and Allemang, 2003] I. Polikoff and D. Allemang: Semantic Technology, TopQuadrant Technology Briefing,
v1.1, September 2003, https://lists.oasis-open.org/archives/regrep-semantic/200402/pdf00000.pdf .

[Ranta, Angelov, Hallgren, 2010] Ranta, A., K. Angelov, T. Hallgren: Tools for Multilingual Grammar-Based
Translation on the Web, In Proceedings of the ACL 2010 System Demonstrations, pp. 66-71, 2010.

[Shieber et.al., 1990] Shieber, S.M., van Noord, G., Pereira, F. C. N. and Moore, R.C., Semantic head-driven
generation, Computational Linguistics 16(1), 1990, 30-42.

[Simov and Osenova, 2007] Simov K., P. Osenova: Applying Ontology-Based Lexicons to the Semantic Annotation of
Learning Objects. In: Proceedings of the Workshop on NLP and Knowledge Represenattion for elearning
Environments, RANLP-2007, 49-55.

[Simov and Osenova, 2008] Simov K., P. Osenova: Language Resources and Tools for Ontology-Based Semantic
Annotation, In: Al. Oltramari, L. Prévot, Chu-Ren Huang, P. Buitelaar, P. VVossen, Eds. Proc. of the OntoLex Workshop
at LREC’2008, 2008, 9-13.

[Simov et.al., 2001] Simov K., Z. Peev, M. Kouylekov, A. Simov, M. Dimitrov, A. Kiryakov: CLaRK - an XML-based
System for Corpora Development, In: Proceedings of the Corpus Linguistics Conference, 2001, pp. 558-560.

[Simov et.al., 2002] Kiril Simov, Milen Kouylekov, Alexander Simov, Cascaded Regular Grammars over XML
Documents, In: Proceedings of the 2nd Workshop on NLP and XML (NLPXML-2002), Taipei, Taiwan. September,
2002. pages 51-58.

[Teich, 1999] Elke Teich: Systemic functional grammar in Natural Language Generation: linguistic description and
computational representation, Cassell, London, 1999.

Aemopedgepamu na oucepmauuu 2 (2015) 18-63



ADSUAGISTOi DISSextations

INSTITUTE OF INFORMATION AND COMMUNICATION TECHNOLOGIES
BULGARIAN ACADEMY OF SCIENCES

E'bﬂl' ﬂPCKﬁ ﬁKA}JEMHFI HA HAYKHTE

Bpo# 2, 2015

ABmonedienanvinaroveenTaumy




	Slide1.JPG
	2-ра страница - абстракти.pdf
	Slide2.JPG
	Kamy PhD abstarct En.pdf
	Slide3.JPG
	Каменка Стайкова Автореферат.pdf
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13
	page14
	page15
	page16
	page17
	page18
	page19
	page20
	page21
	page22
	page23
	page24
	page25
	page26
	page27
	page28
	page30
	page31
	page32
	page33
	page34
	page35
	page36
	page37
	page38
	page39
	page40
	page41
	page42
	page43
	page44
	page45
	page46
	page47
	page48

	Slide4.JPG



