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Abstract. An overview and application of the English language in the world at
the modern stage were conducted. The key importance of the English language for
international business and scientific communication was clarified. The prerequisites for
the use of the English language in Ukraine and its legislative support at the current stage
were considered. The content and scope of the discipline "Professional foreign language"”
in the training program for specialists in specialty 193 "Geodesy and land surveying"
were determined. The cycle "education — science — production" regarding the use of the
English language in the specified specialty was analyzed.

At the education stage, the need to achieve the B2 level is substantiated both for
the possibility of barrier-free implementation of international academic mobility during
studies, and for the possibility of its continuation at the following educational and
qualification levels of higher education (master's degree, doctor of philosophy). The
scientific stage reveals the terminological problems and the importance of working
with professional specialized literature for the formation of publishing activity and
other criteria related to the knowledge of a foreign language, necessary for obtaining
academic degrees. The production moment examines the English language through the
prism of working with technical and technological support necessary for carrying out
topographic-geodetic, cartographic and land-cadastral works.
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Topicality

According to The Economist mag-
azine in the early 2000s English was
positioned as a native language by 380
million people, and approximately 2/3
as a second language. A billion of the
world's population learn English, and
about a third use it. It is expected that by
2050 half of the world will own it [1].

On November 16, 2015, the English
language was identified as one of the
priorities of the development strategy
by Presidential Decree No. 641/2015 in
support of the Go Global program and
2016 was declared the Year of the En-
glish Language in Ukraine [2]. On June
17, 2023, the government announced
the preparation of draft law No. 9432
"On the use of the English language in
Ukraine" [3], which provides for the
recognition of English as the language
of international communication and de-
veloped measures to increase the acces-
sibility of learning this language.

According to paragraph 2 of the
resolution of the Ministry of Education
and Culture of Ukraine dated March 11,
2015 No. 1/9-120, higher educational
institutions are obliged to "... create con-
ditions for learning English as the lan-
guage of international academic com-
munication in order to achieve B2 level
by university graduates in accordance
with the All-European recommenda-
tions on language education" (Common
European Framework of Reference for
Languages: Learning, Teaching, As-
sessment — hereinafter CEFR).

Earlier, the English language was
studied in universities, so to speak, "as a
reserve", or at all, young people did not

see the prospect of studying it, but now
it 1s a necessity. Many students, due to
the war in Ukraine, ended up in differ-
ent countries and were forced to adapt
to other living conditions, where En-
glish became a means to learn other lan-
guages, access information, meet peers
or even help parents in solving every-
day issues: filling out forms, job search,
ticket purchase, etc. The war in Ukraine
and the increasingly clear prospects of
joining the EU open eyes to the impor-
tance of mastering a foreign language in
a new way [4].

Polish expert Katarzyna Spiridakis
notes that the absence of obstacles in
traveling through European countries
1s a great incentive for learning foreign
languages [5].

These issues are important primari-
ly for more than 7,000 higher education
students who annually study at the first
and second levels of higher education
in the specialty 193 "Geodesy and land
surveying" [6], scientific and pedagog-
ical workers who provide professional
training, and numerous employers who
expect high-quality human resources [7].

Data from the study "Graduates of
Ukrainian universities through the eyes
of employers" prove that the largest
number (46%) of graduates feel that they
have insufficient knowledge of foreign
languages. Then, only every fourth grad-
uate (=25%) lacks professional skills [8].

Analysis of recent research
and publications

On June 17, 2022, the European
Commission recommended granting
Ukraine the status of a candidate for
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EU membership, and on June 23, 2022,
during the summit of EU leaders, it was
officially received.

Having the status of a European
state implies the support of some norms
of Western society, one of which is the
knowledge of two foreign languages, in
addition to the native one, by EU citizens.
In particular, EU citizens have grown to
understand that the growing level of eco-
nomic, social and cultural integration re-
quires a greater level of linguistic harmo-
ny. Policy in the field of teaching foreign
languages, which is defined as a separate
area of EU language policy, is aimed at
achieving this goal. Promoting the study
of foreign languages in the EU has long
been a separate activity of the European
Commission, which has its own name —
Language Learning Policies. The Euro-
pean Commission uses three languages
for internal purposes — English, French
and German [9].

The governments of FEuropean
countries recognize or are forced to
recognize the exceptional role of the
English language in the field of inter-
national cooperation [10]. According to
the results of the study "The Future De-
mand for English in Europe: 2025 and
beyond", the current educational poli-
cy of the EU is aimed at increasing the
level of English language proficiency
among the population, and it is unlikely
that this policy will change significant-
ly by 2025 [11].

According to [10] both internal EU
statistical data and external research
initiated by the British Council in seven
EU member states, English will remain
the main foreign language, at least in
the near future, despite a number of val-
id reasons. Even after the initialization
of the procedure for the withdrawal of
Great Britain from the EU (Brexit) on
January 31, 2020, the demand for learn-

ing English in France and Germany, on
the contrary, has increased.

Outline of previously unresolved
parts of the general problem

The content of land surveying and
geodetic education in Ukraine was
considered in the works of domestic
scientists, in particular V. Borovyi, Y.
Dorosh, I. Kovalchuk, A. Martyn, A.
Tretyak, T. Yevsyukov. However, works
in the context of "education — science
— production" were practically absent
[12]. Specialty 193 "Geodesy and land
surveying" within the field of knowl-
edge 19 "Architecture and construction"
appeared in the List of fields of knowl-
edge and specialties for which higher
education applicants are trained, which
was approved by the Resolution of the
Cabinet of Ministers of Ukraine dated
April 29, 2015 No. 266. The content of
the subject area of specialty 193 "Geod-
esy and land surveying" is disclosed in
[13], taking into account subsets of the
subject area (specializations): Geodesy;
Aerospace Earth Research, Photogram-
metry and Geoinformatics; Cartogra-
phy; Land Cadastre, Land Surveying;
Land Administration. The authors em-
phasize that they consider the "subject
area of the field of knowledge" as a set
of all subjects, the properties of which
and the relationship between them take
place in the relevant scientific theory.
The given list of subject orientation is
highly specialized and does not contain
a foreign language.

The recently adopted (Order of the
Ministry of Education and Culture No.
517 dated 11.05.2021) standard of high-
er education for the first (bachelor) lev-
el and the draft standard for the second
(master) level of specialty 193 "Geod-
esy and Land Surveying" envisage, at
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the level of general competencies and
expected program learning outcomes,
the ability to communicate orally and
in writing in a professional foreign lan-
guage, leaving the amount of training
required for this at the discretion of the
institution of higher education, which
conducts educational activities and is of
a recommendatory nature.

The aim of the study. To reveal the
meaning, necessary volume and effec-
tive methods of learning English for the
professional activities of future special-
ists in the specialty 193 "Geodesy and
Land Surveying".

Research materials and methods.

The scientific article used the meth-
ods of scientific knowledge: monograph-
ic, generalization, analysis, systematiza-
tion. Scientific works of domestic and
foreign researchers were analyzed using
the monographic method. The method of
generalization formed the meaning and
status of the English language as an in-
ternational language for the state, as well
as for certain integration associations and
the world in general. The method of anal-
ysis compared the educational load for
learning professional English in some in-
stitutions of higher education at different
educational and qualification levels. The
method of systematization made it possi-
ble to reduce scattered cases of the use of
the English language into a cycle consist-
ing of the stages "education — science —
production". When forming conclusions,
the method of idealization and the tech-
nique of argumentation were used.

Research results and their
discussion

Education. Applicants, who want to
study at a bachelor's degree in the spe-

cialty 193 "Geodesy and Land Survey-
ing", are faced with a foreign language
(including English) at the admission
stage, as with one of the list of subjects
that has a certain coefficient when cal-
culating the competitive score (in 2023
—0.25;1n 2021 — 0.25; etc.).

When entering a master's program,
the vast majority of master's programs
require a single entrance exam (EVI) in
a foreign language (English, German,
French, or Spanish) of your choice. The
EVI program was created taking into ac-
count the CEFR and corresponds to lev-
els B1-B2 according to its scale (Table 1).

Competitive selection for study at
the third educational and scientific level
of the doctor of philosophy, in addition
to passing the exam in the specialty, also
includes an exam in a foreign language.
The Standard Admission Rules provide
for an exemption from the entrance
exam in a foreign language (English) if
the level is confirmed by valid TOEFL
or International English Language Test-
ing System test certificates or a Cam-
bridge English Language Assessment
certificate not lower than level B2 on
the CEFR scale.

On February 9, 2023, the Ministry
of Education and Science of Ukraine,
the Ministry of Culture and Informa-
tion Policy of Ukraine and the Associ-
ation of Innovative and Digital Educa-
tion presented the start of the National
Ecosystem for the Study and Testing
of English Language Proficiency for
Ukrainians within the Roadmap for the
Introduction of English as the Language
of International Communication in
Ukraine [14].

An alternative to testing the level of
English for non-native speakers is the
free adaptive standardized online test
(EF Standard English Test). The lan-
guage abilities of test takers are classi-
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Table 1. CEFR scale of English language proficiency levels

Level name Level Name of level groups Level groups
Competent C2 Proficient user C
Autonomous Cl
Advanced B2 Independent user B
Boundary B1
Intermediate A2 Basic user A
Introductory Al

#inthe, Country | EF |CEFR| #intheg Country EF |CEFR
Legend:
world EPI | level | | world EPI | level
# in the Country EF |CEFR
Greece 598 |B2 32 |ltaly 548 |B2
world EPI | level
01 |Netherlands 661 |Cl1 15 [Slovakia 597 |B2 33 |Spain 545 |B2
03 |Austria 628 |Cl 16 [Luxembourg|596 |B2 34 |France 541 |B2
04 Norway 627 |Cl 17 [Romania 595 |B2 35 |Ukraine 539 |B2
05 |Denmark 625 |Cl 18 |Hungary 590 B2 39 Belarus 533 |B2
06 |Belgium 620 |Cl 19 |Lithuania 589 B2 40 |Russia 530 |B2
07 |Sweden 618 |Cl 21 |Bulgaria 581 |B2 42 |Moldova 528 |B2
08 [Finland 615 |Cl 23 |Czech Rep. 575 |B2 45 |Georgia 524 |B2
09 [Portugal 614 |Cl 25 |Latvia 571 |B2 47 |Albania 523 |B2
10 (Germany |613 |Cl1 26 |[Estonia 570 |B2 57 |Armenia 506 |B2
11 (Croatia 612 |Cl 27 [Serbia 567 |B2 64 [Turkey 495 |B1
13 [Poland 600 |Cl 29 |Switzerland 563 |B2 92 |Azerbaijan |440 |BI1
Classification
Very high High Average Low Very low

groups

Fig. 1. Index of the level of English language proficiency across European
countries as of 2022 (according to [15])
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Table 2. Time calculations for learning English from level A1 to C2 under
different conditions (for adults)

Level Number Number Number of weeks to study a Number of additional

name of hours to of hours to lower level, with 2 hours of | study hours per week to
complete this complete this | classroom instruction and the | complete the level in 35
level from the level from same amount of independent | weeks (academic year)

level below scratch work each week

C2 300-400 1030-1450 75-100 5-7

Cl 200-300 730-1050 50-75 2-5

B2 180-260 530-750 45-65 1-3

Bl 160-240 350-490 40-60 1-3

A2 100-150 190-250 25-38 0

Al 90-100 90-100 23-25 0

fied according to one of the 6 levels es-
tablished by the CEFR (see Table 1). EF
EPI 2022 scores are highly correlated
with TOEFL 2020 scores (r = 0.81) and
IELTS Academic Test 2019 scores (r =
0.75). The correlation values show that
despite the different design of the tests
and the different profiles of the partic-
ipants, they reveal similar trends in the
national levels of English language pro-
ficiency (Fig. 1) [15].

Europe has the highest level of En-
glish proficiency of any region. Since
2011, it has also shown steady progress.
Adults over 40 are improving much
faster than other age groups in Europe.
Recently, the large, low-productivity
countries bordering the EU have made
the largest contribution to the growth
of the regional average. There is poten-
tial for further development in the EU,
as France, Spain and Italy, the region's
three largest economies, still lag behind
their neighbours.

An important factor in the successful
mastery of a language is the number of
hours provided for in the curriculum of
higher education institutions. The study,
teaching and use of the English lan-
guage in higher education institutions
of Ukraine is carried out in accordance
with the "Conceptual foundations of the

state policy on the development of the
English language in the field of higher
education" and CEFR recommenda-
tions. As a rule, in non-linguistic high-
er education institutions, the study of
a foreign language is insufficient from
the minimum required. According to
experts, in order to learn a foreign lan-
guage from scratch or from level Al to
level B2 (Table 2), at least 750 hours are
needed [16].

According to the data of the unified
state electronic database on education,
as of 01.01.2021, 45 subjects of educa-
tional activity were registered, which
carried out the training of students of
higher education at the first (bachelor's)
[17]; 37 — at the second (master's); 5 — at
the third (educational and scientific) lev-
el of higher education in specialty 193
"Geodesy and Land Surveying" [12].
The duration of studying a foreign lan-
guage differs significantly depending on
the institution and level of higher educa-
tion (Table 3). If the student provides an
international certificate confirming this
level of English language proficiency
(not lower than B2), such a student (if
desired) is exempted from studying this
discipline.

Double degree programs and in
general any other type of international
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Table 3. Scope of studying English in specialty 193 in the section of some
higher education institutions of Ukraine at different levels of higher education
(in ECTS and hours)

ZVO| Lesya KNUBA LNUP NU «Lviv KhNUMH ChNU named
OKR Ukrainka (LNAU) Polytechnic» | named after after Y.
VNU O.M. Beketov | Fedkovych
Bachelor 10/300 | 6,0/180 11,0/330 11,0 /330 7,0/210% 6,0/ 180
Master 3,0/90 3,0/90 3,0/90 3,0/90 n/a 3,0/90
Doctor of 8,0/240 | 6,0/180 8,0 /240 3,0/90 6,0/ 180 X
Philosophy

* It is possible to increase by 4 credits due to the discipline of free choice

n/a - no data freely available

x — training at the third educational and scientific level of higher education is not carried out.

academic mobility are difficult to im-
plement without knowledge of a for-
eign language. Studying under "dual
diploma" programs allows students to
receive two diplomas at the same time:
the Ukrainian state model of one of the
proposed foreign partner institutions of
higher education under a joint educa-
tional program.

The functional capabilities of mod-
ern computer and communication tech-
nologies provide the educational pro-
cess with the realization of a number
of opportunities that can contribute to
improving the quality of education. In a
foreign practice, such an understanding
of learning technologies is based on the
active use of computers and informa-
tion technologies. Computer learning
technologies include: Computer Aided
Instruction, Computer Aided Learning,
Computer Based Learning, Computer
Based Training and Computer Aided
Assessment [18].

Web tools and the spread of the In-
ternet have made it possible to com-
bine different types of computer-based
learning technologies and increase their
level of accessibility and coverage. The
COVID-19 pandemic has become a se-
rious challenge for Ukrainian higher ed-
ucation institutions in terms of checking

their readiness to work online. Current-
ly, distance education is the main form
of the educational process, which pro-
vides safe conditions for communica-
tion between students and teachers. The
perspective of distance learning tech-
nology contributed to the emergence of
numerous platforms with different tech-
nical capabilities and functional com-
ponents: IBM (Learning Space), Oracle
(i-Learning), e-Learning, MOODLE,
ATutor, Dokeos, Claroline, etc. How-
ever, in Ukraine, the free MOODLE
system has become the most common
based on the Open Source principle un-
der the terms of the GNU/GPL license
[19; 20].

One of the newest forms of distance
learning is mass open online courses
(MOOC). Free and accessible to anyone
without any restrictions, they can help
higher education institutions and appli-
cants take a step towards meeting mod-
ern technologies.

The most popular platform MOOC
is Coursera. A separate section is devot-
ed to the study of languages there. In
particular, you can specify the desired
language of study, the expected level
and the language of subtitling materials.
Useful free English language courses
are found with relative ease:
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*  Lesson | Small Talk & Conver-
sation Vocabulary;

*  Lesson | Express Yourself: Pro-
nunciation;

* Lesson | Understand and Be
Understood on the Phone;

*  Lesson | Videos Conferencing:
Face to Face but Online;

« Lesson | Business English
Skills: How to Write Effective Open-
ings and Closing Emails;

* Lesson | Business English
Skills: Introducing Yourself in Business
Settings;

« Lesson | Business English
Skills: How to Navigate Tone, Formali-
ty, and Directness in Emails.

"Prometheus" is a public project of
mass open online courses. In cooper-
ation with teachers of the best higher
education institutions of Ukraine, many
courses have been created and placed on
its own platform. The ability for univer-
sities, organizations and leading com-
panies to publish and distribute courses
on this platform has been given free of
charge. Among the interesting and use-
ful, in our opinion, we highlight the fol-
lowing:

. Course | English for beginners.
Elementary level (A1-A2);

*  Course | English for STEM
(Science, Technology, Engineering and
Mathematics);

. Course | English for career
growth;

*  Course | Business English.

MOOC are carried out according to
educational programs and do not pro-
vide for the awarding of educational
qualifications specified by the state ac-
cording to the level of education, and
therefore the learning results obtained
through non-formal education are rec-
ognized in the formal education system
in the manner determined by the legis-

lation (according to the relevant Regu-
lations on the interaction of formal and
non-formal education, recognition of
the learning results obtained through
non-formal and/or informal education
in the formal education system).

The experience of introducing bilin-
gual education (bilingual education) is
interesting — education in the process of
which two languages are used — native
(first) and second (foreign). The forms
of using two languages, as well as the
types of teaching and methodical ma-
terials and their language are not regu-
lated, but their level must correspond to
the average language competence of the
group of students.

Bilingual education does not include
restrictions on educational disciplines
of geodetic and land surveying (higher
geodesy, satellite geodesy, organization
and management of geodetic produc-
tion, photogrammetry and remote sens-
ing, etc.), but includes restrictions on
the initial level of students' foreign lan-
guage training. That is why it is suggest-
ed to start studying in bilingual condi-
tions in the senior courses of bachelor's
training. For example, during the study
of academic disciplines, the student
masters English geodetic terminology:
Terrestrial Coordinate System; major
axis of reference ellipsoid; first merid-
1an ellipse eccentricity; geodetic height
relative to the surface station observa-
tions ellipsoid; Global Navigation Sat-
ellite System (GNSS); coordinate trans-
formation for plotting points by GNSS
methods; permanent reference station.

Science. English has undoubtedly ac-
quired the status of a lingua franca — that
is, the language of international commu-
nication. The remarkable role of the En-
glish language (in particular, as a means
of international scientific communica-
tion, actually the transnational language
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of science) is evidenced by the following
facts: more than 90% of scientific publi-
cations in information technologies and
linguistics are published in English, in
other fields — 70-85% [21; 22].

Any program of studying a foreign
language at the postgraduate level as-
sumes that by the end of the studies, the
young scientist should master all types
of speech activity, namely, reading,
writing, speaking and listening.

Learning English in the absence of
a language environment is quite a dif-
ficult task. But if learning the basics of
a spoken foreign language, in particu-
lar English, has very old traditions and
does not cause great difficulties due to
the availability of a significant number
of textbooks, methodical materials, as
well as various dictionaries, then learn-
ing professional (specialized) English
(ESP — English for Specific Purposes:
EAP — English for Academic Purposes,
EST — English for Science and Technol-
ogy), is still unsatisfactory. Individuals
who are graduates of non-philology ma-
jors and must improve their professional
English skills to the level of passing the
candidacy exam in a foreign language in
a fairly limited period of time will face
serious obstacles. In addition to purely
terminological bilingual or multilingual
dictionaries of terms of a certain spe-
cialty, those who study a professional
foreign language need a dictionary (ac-
tually a minimum dictionary) of general
scientific lexicon, actually a lexicon of
the metalanguage of science, which was
developed by the author in [23].

One of the most dynamic and termi-
nologically rich spheres of human activi-
ty is the field of geodesy, which in turn is
closely related to mathematics, physics,
radio electronics, radio engineering, geo-
physics, astronomy, cartography, geogra-
phy, geomorphology, geoinformatics.

As noted by D. Chernetskyi in [24],
the biggest problem of translating En-
glish terms in geodetic texts is based on
inter-branch and intra-branch homon-
ymy. In order to prevent errors related
to the homonymous nature of the term,
the translator must have background
knowledge in fields related to the geo-
detic sphere (mentioned above), be
knowledgeable in the subject matter of
a specific task, in order to avoid choos-
ing the wrong version of the translation
of the term.

The terminology of cadastre and car-
tography has several sources of origin.
This is, first of all, a national basis, as
well as a huge number of borrowings,
the largest part of which are Greekisms
and Latinisms, because, as it is known,
these languages were considered uni-
versal in almost all spheres of human
life [25].

This terminology is characterized
by a tendency to use multi-component
models (terms-phrases, which include
four, five, six or even more compo-
nents), which is explained by the desire
to express new differential features and
increase their semantic accuracy. Due
to the introduction of a new component
into the phraseology, the concept of cer-
tain qualities of the subject, which dis-
tinguish it from a number of similar ones
by special integral features, is expanded
and deepened. However, regardless of
the number of constituent components,
the term remains a single sign. Phrasal
terms express single integral concepts.

In the state standards on geodesy
and cadastre, primarily four and five
component terms-phrases (4%) are re-
corded, namely: technological plan
of map edition, normal aspect of map
projection, transversal system of polar
spherical coordinates, oblique system of
polar spherical coordinates, preparation
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of map base editing original and others,
which may contain prepositions (55%)
or be used without them (45%) [26; 27].

Clarifying the peculiarities of termi-
nology and English proficiency at the
B2 level according to the CEFR scale
allows:

*  understand the main ideas of
complex texts on abstract and concrete
topics, including technical topics relat-
ed to specialization;

. interact with a certain degree
of fluency and immediacy, which makes
regular interaction with native speakers
possible without tension for each party;

. be able to make clear, detailed
messages on many issues with the for-
mulation of one's own view on the given
problem, demonstrating the advantages
and disadvantages of various options.

The scientific results of the disser-
tation submitted for the award of the
Doctor of Philosophy degree must be
covered in at least three scientific pub-
lications, which include articles in pe-
riodical scientific publications indexed
in the Web of Science Core Collection
and/or Scopus databases.

It is often believed that the final
product of scientific work is a scien-
tific report (dissertation). In the En-
glish-speaking world, the final product
with scientific information is a publica-
tion in a journal indexed by scientomet-
ric databases (mainly Scopus or Web of
Science). It is precisely for the sake of
such publications that grant applications
are written, and they report on the work
performed during the reporting period.
The number of scientometric articles is
a criterion for forming a rating and fur-
ther successful employment of a teach-
er or researcher in developed countries
(frequent change of workplaces is char-
acteristic of the lifestyle in the EU and
the USA).

Publication in scientometric journals
is a specific product, the value of which
in the scientific world is determined
by the number of references (citations)
to it in other journals. Writing even a
high-quality review article requires the
processing of several hundred sourc-
es in foreign professional publications
(mainly English-language) over the past
few years.

The thesis submitted for defense can
be written in the state language or in En-
glish. The public defense of the disser-
tation can be carried out in the official
language or, at the request of the appli-
cant, in English.

Scientists assign the titles of associ-
ate professor, professor in the scientif-
ic-pedagogical department, and senior
researcher and professor in their spe-
cialty to scientific workers, taking into
account:

*  having certificates in accor-
dance with the CEFR at a level not
lower than B2 in the languages of EU
countries or qualification documents
(higher education diploma, scientific
degree) related to the use of a foreign
language or at least 10 works published
in English in publications included to
the scientometric databases "Scopus"
or "Web of Science" and which have an
ISSN number confirmed on the website
of the International Center for Registra-
tion of Periodicals.

*  confirmation of international
experience with documents (certifi-
cates, certificates, diplomas, other doc-
uments), in particular about studies, in-
ternships or work at a higher education
institution, scientific (or scientific and
technical) institution in a country that is
part of the Organization for Economic
Cooperation and Development (OECD)
and/or the EU.

Production.

Rapid technological
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changes in the field of topographical
geodetic and land cadastral activities
that have taken place during the last de-
cades significantly affect the nature and
content of the work to be performed by
future engineers in the field of geodesy
and land surveying [28].

Art. 171 of the Law of Ukraine "On
topographic, geodetic and cartograph-
ic activity" and Art. 40 of the Law of
Ukraine "On Land Surveying" defines
the technical and technological support
of topographic-geodetic and cartograph-
ic activity and land surveying, which is
used practically every day by specialists
for carrying out professional activities.

Technical support of topograph-
ic-geodetic and cartographic activity is
based on the use of computer and infor-
mation technology, technical means for
performing topographic-geodetic and
cartographic works.

The domestic market of geodetic
equipment is formed mainly from repre-
sentative offices and dealer companies
of foreign manufacturers. The most fa-
mous electronic total station theodolites
are offered by such instrument-making
companies in the world as: Leica Geo-
systems (Switzerland), Trimble (USA),
Sokkia (Japan), Topcon (Japan), Nikon
(Japan), Foif (China), Pentax (Japan),
Spectra Precision (USA ), South (Chi-
na) and others. In addition, each of the
companies is trying to diversify the
product range with new models of de-
vices, additionally supplementing them
with new capabilities [29].

If we take all the equipment of sat-
ellite radio navigation systems of geo-
detic code 9015 as 100% and calculate
their weight by country of manufacture,
then it can be stated that 50% belongs
to the USA, 22% to Switzerland, 16%
to Japan. On the equipment market, you
can find 10% of devices manufactured

by China, a very small number (only
1%) of devices from Canadian and Ger-
man companies [30].

The technological support of topo-
graphic-geodetic and cartographic ac-
tivities is based on the use of modern
information technologies and systems
for the creation of geodetic, topographic
and cartographic materials, collection,
input, control, accumulation, storage,
renewal, search, conversion, process-
ing, display, issuance and transmission
of data.

The basis of information support for
topographical, geodetic and cartograph-
ic activities are automated systems
designed for processing data from ca-
dastral, topographic and other surveys
and remote sensing, maintaining banks
(bases) of geospatial data, forecasting,
planning, designing, mapping, organi-
zational management.

The global GIS market is represent-
ed by several large providers of GIS
tools and services: ArcGIS (USA), Au-
todesk (USA), Maplnfo (USA), Cad-
corp (UK), Erdas Imagine (Sweden),
GeoBase (USA), GRASS (USA), IDRI-
SI (USA), ILWIS (Netherlands), QGIS
(USA).

Complexes of GIS software and
technical tools in combination with
network services and the geodata them-
selves, which ensure the display of ge-
odata on the Internet, make it possible
to move to geoportal solutions. Their
developers are practically the same as
those of desktop programs.

It should be noted that almost all
novelties of technical and technolog-
ical support contain exclusively En-
glish-language instructions and inter-
face. Localization into other languages
takes quite a long time, during which
certain versions and models start to be
considered obsolete.
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Table 4. Online educational courses on the subject of GIS and cartography on

the Coursera platform

5. Geospatial Analysis Project

Specialization Course Duration Certificate / details
Geographic | 1. Fundamentals of GIS 4 months M
Information | 2. GIS Data Formats, Design and Quality | 10 hours / week w

Systems (GIS) | 3. Geospatial and Environmental Analysis T R

4. Imagery, Automation, and Applications % .

GIS, Mapping,
and Spatial
Analysis

1. Introduction to GIS Mapping

2. GIS Data Acquisition and Map Design
3. Spatial Analysis and Satellite Imagery
ina GIS

4. GIS, Mapping, and Spatial Analysis
Capstone

2 months
10 hours/ week

Geographical Information Systems - Part 1

Geographical Information Systems - Part 2

3 weeks ]
6 hours / week | coursera.org/learn/gis-1
3 weeks

3 hours / week

coursera.org/learn/gis-2

Spatial Data Science and Applications

3 weeks
3 hours / week

]

coursera.org/learn/
spatial-data-science

MOOC on the Coursera platform
will help to facilitate familiarity with
working with modern technical and
technological support. In particular,
there are several dozen courses in En-
glish of various levels of complexity on
the subject of GIS and cartography from
the world's leading universities. Some
of them are listed in the table. 4.

Conclusions and perspectives

As a result of the rapid development
of scientific and technical progress,
the national and global market of en-
gineering services is changing incredi-
bly quickly. The current avalanche-like
implementation of digital technologies
in the field of geodesy, topography and
cartography 1s an inevitable process,
as its basis is the simplification of ac-
cess to a huge information environment
without special knowledge. Most insti-
tutions of higher education in Ukraine,
lacking adequate personnel and techno-
logical support, continue to use outdat-
ed educational programs, and as a result

reduce the competitiveness of future
graduates. Almost every second gradu-
ate feels insufficient knowledge of the
level of a foreign language.

According to the resolution of the
Ministry of Education and Culture of
Ukraine No. 1/9-120, a graduate must
reach the level of knowledge of a for-
eign language corresponding to B2.
Achieving such a level from scratch is
possible on the condition of studying at
the level of 530-750 hours, while appli-
cants at the bachelor's level study at the
level of 180-330 hours, depending on
the higher education institution, which
is undeniably insufficient. Further con-
tinuation of studies in the master's de-
gree requires the regular passing of the
EVI entrance exam. The successful
completion of which should correspond
to the B2 level, but in practice it is rarely
achieved. Additional 90 hours "Profes-
sional foreign language" at the master's
level does not improve the situation too
much, and restrains the opportunities of
education seekers to participate in inter-
national academic mobility.
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It is proposed to use distance learn-
ing technologies, namely mass open
online courses (MOOC), to effectively
learn a foreign language. Popular plat-
forms Coursera and Prometheus list
free, freely available options with vary-
ing levels of difficulty and intensity of
study. The initial level check can be car-
ried out using the National Ecosystem
for Learning and Testing English Lan-
guage Proficiency for Ukrainians.

The bilingual method of studying
geodesic disciplines will serve to gain
a certain experience of communication
in a foreign language, increase the com-
petitiveness of the graduate and is possi-
ble as a result of supplementing existing
courses within educational programs
with specialized English-language glos-
saries.

Further professional growth in com-
bination with raising the level of a pro-
fessional foreign language can be car-
ried out on a number of the following
courses specializing in GIS, cartogra-
phy, and spatial planning.
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AHomayin. [TposedeHo 027180 ma 3acMOCYy8AHHA aH2iliCbKoi Mo8uU y c8imi Ha Cy4YacHomy
emarni. 3’AC08AHO KAo4o8e 3HAYeHHA aHailicbKoi Mo8u 019 MiXHApPOOHOI 0inosoi ma HayKoeoi
KOMyHiKauii. Po3enaHymo nepedymosu 3aCmMOCYy8AHHA aHanilicbkoi mosu 8 YKpaiHi ma ii
30KoHOoOasYe 3abe3nevyeHHs HA cy4acHOMy emani. BusHayeHo 3micm ma obcse oucyunaiHu
«[MpogpeciliHa iHo3emHa Moea» 8 rnpozpami nidcomosKu paxisyie 3a cneyiansHicmio 193
«leodesis ma 3emaeycmpili». [TpoaHANI308GHO YUK «0C8IMA — HAYKA — 8UPOOHUUMB0» U000
30CMOCYB8aHHA aHanilicbKoi MOBU 30 03HAYEHOK creyiansbHicmio.

Haemaniocsimu obrpyHmosyemocsa HeobxiOHicmb 0oca2HEeHHSA pieHA B2 AK 018 Moxciusocmi
b6e3bap’epHo20 30ilicCHEHHA MiHHAPOOHOI akademiyHoi MobinbHOCMI i0 Yac HOBYAHHA, MAK i
019 mMoxcausocmi ioeo npodosHeHHA 3a HACMYMHUMU OC8IMHbO-K8aMiGiKayiliHumu pieHAMU
suwjoi oceimu (mazicmpa, dokmopa ¢hinocogii). Haykosuli eman po3Kkpusae mepmiHono2iyHy
npobaemamuKky ma eaxciugicme pobomu 3 haxos8or CreuianizosaHor aimepamyporo 014
¢hopmysaHHA nybaikayitiHol akmusHocMi ma iHWi Kpumepii, No8’a3aHi i3 3HAHHAM IHO3eMHOI
Mo8U, HeobxiOHUMU 018 3006ymms 84eHUX 380Hb. BupobHu4uli MomeHmM po32a50a€ aHenilicbKy
MO8Y Kpi3b rpu3my pobomu 3 mexHiYHUM ma mexHoM02iYHUM 3a6e3nedeHHAM, HeobxiOHUM 014
rnposedeHHA mornoepago-2e00e3uyHUX, KapmozpagpiyHUX Mma 3emenbHo-Kadacmposux pobim.

Knrouosi cnoea: aHenilicoka mosa, 2eodesis, enobanizayis, espoiHmezpayis, 3emaeycmpit,
MiXHapPoOHa akademiyHa mobinbHicms, ocgima.
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