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Abstract

The article dwells upon the role and the place of the
modern computer technologies in the system of higher
humanitarian education. 

After many years of doubt and discussion, the
Russian Ministry of Science and Education decided to
introduce a basic course of "Mathematics and Informatics" to
the teaching programs of humanitarian high schools. It was
evoked by acceleration of the human civilization development
causing growth of enormous amounts of factual information
and theoretical knowledge necessary for an expert in any field
of activity. This growth leads to a disbalance between the
human mind capacity and the amounts of heterogeneous
information received by a student on every stage of his/her
education, as well as necessary to him for solving all kind of
theoretical and technological tasks. In the advanced fields of
knowledge, they try to overcome the disbalance by means of
distinguishing some invariable component in a variety of
objects or phenomena that have some features in common and
coding it by means of an artificial language (first of all, that of
mathematics). 

Philologists, as well as representatives of other
humanitarian sciences, also face the crisis of handling big
volumes of accumulated professional knowledge. The
experience, acquired by other advanced sciences to overcome
that crisis, shows the necessity to group and compress sets of
factual data using a universal language of science, namely,
that of mathematics. So, this situation demands a new
approach to preparation of specialists of higher philological
education which should be developed along the two main
strategic directions. 

First, a future philologist, i.e. a specialist of the 21st
century, should obtain the knowledge of and master the
contemporary mathematical habits. The modern mathematical
culture is based on the main communicational-semiotic
mathematical function which asserts that mathematics is the
leading language of science. To master mathematical culture
and elements of the mathematical language, a student should: 

- acquire the basic mathematical conceptions and
operations, 

- develop the habits to use these conceptions and
operations for a formal presentation of the task received in
terms of a natural language, and, also, learn how to get a
mathematical presentation of a deep and essential invariant of
the investigated philological phenomenon, 

- realize the cognitive value of mathematical
functions applied to scientific research in humanitarian fields
of knowledge. 

Deprived of the rules of this culture and the habits of
its usage, the education of a phonetic philologist is just a sum
of separate pieces of information which are not tied together to

make a system. In such a situation, a phonetic philologist
could not draw any significant general conclusions from his
research. 

Second, the contemporary situation demands that an
applied-linguistics philologist should have the basic habits of
intelligent computer-assisted work which is indispensable
nowadays for every professional worker. In this respect, a
phonetic philologist must learn to formulate algorithmic tasks
for  a programmer to solve a linguistic problem with the help
of a computer. One cannot fulfil these operations without the
basic knowledge of informatics which is the essence of
mathematical culture. 

So, the scientific world considers it necessary to
introduce the young generation of philologists to the basis of
informatical-mathematical culture, but in practice, the students
of philological departments often ignore lectures on
mathematics and informatics with the result that the obtaining
knowledge is nearing zero. Though the situation can be
explained by a number of reasons, they actually do not form a
barrier on the student's way to this kind of culture. To support
this point of view, we'll turn to the history of development of
the artificial intelligence (AI) problem and, in connection with
it, the attempts to create a system of a fully automatic high-
quality translation, FAHQT for short, which were first made in
the middle of the last century. 

The very first attempts to create such systems
revealed deep differences of informational-semiotic nature
between the natural language (NL) and the artificial one (AL).
The point is that the sign in artificial languages is
characterized by a strict correlation between the signifié and
the signifiant, while in natural languages the sign often lacks
this symmetry. Besides, a message in the AL of a computer
and, respectively, in that of mathematics must bear one and
the same meaning for the sender and for the receiver, as well
as for the community in the whole. These very informational-
semiotic differences, described in detail by a number of
mathematicians, psychologists and linguists in their works
(Piotrowski 2000: 233 - 242), caused failures in building the
"human" AI and FAHQT systems. 

This informational-semiotic conflict between the
mild NL paradigm and the strict AL paradigm is indeed the
main source of psychologico-pedagogical confrontation
between students of philology and the course of "Principles of
Mathematics and Informatics". After all, for a philologist, the
NL, with its wide range of additional meanings and
connotations, is not only the main means of communication,
but also an instrument for cognition and for all his
professional activity. And at the same time, the strict paradigm
of the mathematical and informatical AL imposed upon a
student by a lecturer of non-philological qualification who
does not even suspect of the existence of the described above
deep informational-semiotic conflict, gives rise to doubts and
causes its rejection.  
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Fig. 1. Modelling scheme

There are two ways out of this psychological-
didactic conflict. First, we can give up the idea of teaching
philologists the principles of mathematics which remains
expensive and not very effective (this way was chosen by the
Minsk linguistic university). Second, we can drop the
aggressive methods of introducing mathematical material and
try to bring the course closer to the student's professional
interests. For that, it is necessary: 

- to explain to the philology students the essence of
the inter-paradigmal informational-semiotic conflict between
the philological NL and the mathematical-informatical AL, 

- to demonstrate, on concrete linguistic examples,
the cognitive value of mathematics and the role of a computer
in the procedure of modelling language or speech objects and
processes (cf. blocks 3 - 5, fig.1).  

Speaking of preparation of the young philologists
oriented to the development of linguistic algorithms for speech
analysis and synthesis, we should teach them, among other
things, how to retrieve, from experimental data, some new
objective invariant knowledge about phonetic and
phonological structures and processes hidden from the
investigator's direct observation. Mathematical culture,
together with the initial information on the theory of sets
(including the fuzzy sets), logical nets, the probability theory
and statistics, the Fourier series and the Marcovian hidden
processes, will help phoneticians to reach mutual
understanding with programmer engineers and mathematicians
when building computer models of the structures and
processes described above. 

Abbreviations

AI - artificial intelligence 
AL - artificial language 
FAHQT - fully automatic high-quality translation 
MT - machine translation
NL - natural language 
RCM - reproducing computer model 
TFM - theoretical formal model 
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2  Assumption on the structure or the details of functioning
of prototype  А   (verbal hypothesis)

3          Formalization of the verbal hypothesis on object А
(Theoretical formal model - TFM)

5            Creation of a reproducing computer model (RCM)

1  Prototype (natural object) А

4             Experimental checking of the hypothesis by means
        of "manual" methods (informational-statistical,

psycho-linguistic, etc.)
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of the model
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