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Abstract: the article deals with the problem of forming a competent understanding of
students' scientific research work as a component of the training specialists system in the technical
field. The main attention is paid on the experience of technical universities in Ukraine in the
implementation of various forms of the scientific research work in the educational process. It is
proved that the students’ scientific research work has a two-level end-to-end character. The
expectations of respondents regarding the implementation of different forms and methods of the
scientific research work into the educational process are described. The self-evaluation of
bachelors was based on the personal experience of students participating in various types of
scientific activities. The historical experience of introducing forms and methods of student
scientific research work based on the use of archival statistical materials is investigated. It is
emphasized that the new conditions that have arisen with the spread of the COVID-19 pandemic
and the full-scale war started by the russian federation have made certain changes to the conduct
of scientific activities with students. It is necessary to revise approaches to its organization in
order to integrate into the globalized information society.
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HAYKOBO-TIPAKTHYHA CKJIAJIOBA IIITOTOBKH 3JI0BYBAYIB BUIILO}
OCBITH YEPE3 IMILTEMEHTAIIIO IIU®POBI3AIII ITH®OPMALIITHOT O
MPOCTOPY

Anomayisa: y cTaTTi pO3TISHYTO MpobieMy (opMyBaHHS KOMIIETEHTHOTO PO3yMIHHS
CTYJCHTAaMH HAaYKOBO-IOCIITHUIIBKOI POOOTH SK CKIIQJIOBOi CHUCTEMH ITirOTOBKH (haxiBIliB
TexHi4HOro npo¢ino. OCHOBHY yBary HpHAUIEHO JOCBIly TEXHIUHMX YHIBEPCUTETIB YKpaiHH
II0/I0 BIIPOBA/DKCHHS PI3HOMAHITHUX (popM HAyKOBO-IOCIIAHOT pOOOTH B HABYAJIHHUIN MPOILIEC.
JloBenieHo, 110 HAayKOBO-/I0CHiIHA poOOTa CTYJEHTIB Ma€ JABOPIBHEBHH HACKpI3HUI XapakTep.
Po3po0iieHO CTPYKTYpHO-JIOTIUHY CXeMy HACKpi3HOTO BUKOHAHHS HAayKOBO-AOCIIIHOI pOOOTH
cTyzeHTiB. OXapakTepu30BaHO OYIKYBAaHHS PECIIOHJCHTIB 10/10 BIPOBAPKEHHS B HABYAJIbHUN
nporiec pi3HUX (GOpPM 1 METOMIB HAYKOBO-IOCHIMHOI poboTH. CamooriHka OakamxaBpiB
OazyBanacs Ha 0COOMCTOMY JIOCBiJIl CTYICHTIB, SIKi 3aiiMalOThCS PI3SHUMU BHUJAMH HAyKOBOT
JISUTBHOCTI. BUBYEHO iCTOpWYHMI JOCBIJ BIPOBAKCHHS (DOPM 1 METOMIB HAYKOBO-IOCIITHOI
poOOTH CTYICHTIB Ha OCHOBI 3aJTy4€HHs apXiBHUX CTaTMCTHUHHMX MaTepiajiB. 3aKIEHTOBAHO
yBary Ha TOMY, III0 HOBI OOCTaBHHH, sIKI BUHUKJIN 3 PO3MOBCIOKEeHHAM naHaemii COVID-19
Ta PO3B’SI3aHOI0 POCIHCHKOIO (enepaliielo MOBHOMACUITAOHOIO BIHHOIO BHECIH MEBHI
KOPEKTUBU 1 /10 TNPOBEJICHHS HAyKOBOI MISIBHOCTI 31 cryneHTamu. CuTyanis BHUKJIMKala
notpe0y MeperiasHyTH MiAXOAW 10 ii opradizaimii 3 MeTO iHTerpamii 10 ri00aai30BaHOro
1H(pOpMaIIfHOTO CYCIIJIbCTBA.

Kniouosi cnosa: naykoBa poOoTa; IuQpoBizaiis; 3100yBadi BHUILOI OCBITH; apXiB;
JIOKYMEHTH; eJIEKTPOHH1 pecypcu; 1HpopMalliiHii IpocTip.

Ounena TeputHukona, FOuis lemnaosa, 'anuna Canara
Poszmupena aHoTartis A1 03HaHOMIIEHHS 3 €0 TEMOIO:

“HaykoBo-nmpakTH4YHA CKJIaJ0Ba MiIrOTOBKH 3/100yBa4iB BUIIIOI OCBITH Yepe3
iMmnmuiemenTanio nugposizaunii inpopmaniiinoro npocropy”

Ilocmanoska npodnemu 6 3azanbHomy
eu2nAdi ma ii 36’A30K I3 6ANCIUBUMU
HAYKOBUMU YU NPAKMUYHUMU 3A80AHHAMU.
Cyuvacna cucmema mexuiunoi oceimu cmae
6ce OLIbUL IHMESPOoBanHol0 i MAe Hadasamu
000amKo8i MOAHCIUBOCMI O/ NPOGheCiiHO20
po36umKy maiubymuvoeo ¢axieys. Baowciuee

Micye 6 cucmemi ni02omosku ¢axieyie mex-
HIYHO20 NPOQINI0 3aUMAE HAYKOBO-NPAKMUYHA
CKa0068a, K y npoyeci HABYAHHs, MAK 1 6
nosaayoumopHuii uac. Ceimosi ma 3anpo-
NOHOBAHI  HAYIOHANbHI  CMAHOAPMU  BULYOT
oceimu  cneyianizayito  UKIA0AHHA  pO32iisi-
daroms AK 643y camocmiuHoi ma meopyoi
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pobomu, sKa € e1emMeHmom HayKO80-00CIOHOL

oistbnocmi. Ha yvomy npunyuni oasyromvcs
HOBIMHI, IHHOBAYIUHI MEXHOIO02T HABUAHHSL.
Ananiz ocmannix 00cnioxcens i ny-
onikauiii, Yy AKux 3an04amKo8aHo
PO036’s3auHsA Yiei npobiemu i Ha AKI cnupa-
emvcsi asmop. Pisnomanimui acnekmu eénpo-
BA0JHCEHHS HAYKOBOT pobomu 3i cmyoeHmamu
cmanu npeomMemom HAyKo8Ux 00CHIONCEeHb K
BIMYUBHAHUX, MAK | 3apYOIdNCHUX VYEHUX.

Kopuchum € 0oceio pisnux 3axnadié euujoi

ocgimu, 30Kpema y KOHMEeKCmi CMEOpPeHHs
gipmyanvHux Jnabopamopiti Bpoynascvkozo
NOJNIMEXHIYHO20  YHIgepcumemy,  6nposa-
0o1CeH sl IHHOBAaYIliHOI MoOeNil HA OCHOBI aK-
MUBHUX MemOOi8 HAGUAHHS O/ NIOBUUCHHS
momueayii cmyoenmie y Uepuiciscokomy
MEXHONO2ITYHOMY YHIeepcumemi, HNOCUIeHHS
830€MO036 A3K)y meopii ma Npakmuku y nio-
eomogyi matlOymuix neoazozie Incmumymy
cneyianvnoi oceimu Iledazoziunoeo ywisep-
cumemy 6 Kpaxosi.

Dopmyeanns uineii cmami (nocma-
HOBKA 3a80aHHs) € 0OIPYHMYBAHHA MemOo0o-
JIO2IYHUX 3ACA0 8NPOBAONCEHHSI CIMYOEHMChb-
KOI' Hayko80-00CniOHOi pobomu & 0C8IimHIO
cghepy, 6usAGIEHHA OCHOBHUX MEHOEeHYill MO-
OepHizayii HaguaIbHO20 NPoYecy MeXHIUHUX
cneyianvHocmetl Ha OCHO8I yughposoi ma iw-
¢opmayitinoi mpancopmayii  oceimHbo20
npocmopy.

Buknao ocnosnozo mamepiany ooc-
JUONCEHHA 3  NOGHUM  OOIPYHMYBAHHAM
OMPUMAHUX HAYKOBUX pe3yrvmamis. Bnpo-
BA0HCEHHS HAYKOBOI ma Npakmu4Hoi pobomu

Y cucmemy nio2omosku 3000y6a4ié 6uujoi

ocgimu 6 Ykpainu mac 0agHiwo mpaouyiio.
3oxkpema, we nio yac cmeopeHHs Nepuioco
MexHiuHo20  3aK1ady
Ykpainu — Xapxiecbko2o npakmuunozo mex-
HOJI02TYHO20 THCMuUmMymy Oy10 GUPIWEHO Ha-
damu 3aKnady 0coo6aU8020 «NPAKMUYHOL0N»
xapaxmepy. Ilpoeedenuii auaniz gopmy-

8aHHs Ni0X00i8 00 opeaHizayii camocmiliHol

pobomu cmyoenmis opyeoi nonosuni XX cm.
0ae 3mM02y CmeepoANCY8amu, Wo HAYKo80-00-
cnioHa poboma O6yna OOHIEID 3 HAUBANCIUBI-
Wux cKknaodosux cucmemu niocomoexu. Ha
nouamxy XXI cm. cmano easxcaueum cghop-

Haoowninpsaucekoi

MYT08aMU HOBL BUMO2U 00 3MICMY [HIICEHe-
pHoi ocsimu. Lle micnuil 36’30k, cnienpays 3
npomuciogicmio ma 0i3HecoM, 3ACHOBAHULL
HA Mpaouyiax 6iMuUHAHUX HAYKOBO-MEXHi-
YHUX WIKIL, 8KAIOYAIOYU KpAwull 00C8i0 iHo-
3eMHUX YHigepcumemis. Y pa3i mexuonoziu-
HUX 3MIH, CMYNeHs HOBU3HU I[HHOBAYIUHUX
MexXHON02IL ocsima MaubymHix IHJiceHepis
Mae cmamu 6inbl a0anmo8aHorw 00 GUMOR
CYUaCHUX  MeHOeHyill Ha  BUPOOHUYMEI.
CmamucmuyHi Oawi, OMpUMAaHi HA OCHOBIL
onumysanHs 0Oakaiaepie O0ceimHbO-npoghe-
ciunoi npoepamu “‘Inghopmayiiino-eumipros-
anvHux mexuonoeiu i cucmem” 2019 poxy,
ceiduams, wo, Ha OYMKYy Oakaiaspa, Hal-
OLbW  KOPUCHUMU HAYKOBUMU ACNEeKMAaMU
OyU MaKi HAYKOGi NPOEKMU, K Y3200HCEHHSL
memamuku KeaniikayiiHux OunjioMHux po-
oim i3 cneyugixoio 6azosux nionpuemcms
ma besnocepeons yuacmo y Hux. Menuw ko-
PUCHUMU OAKANAspU 66aiCaArOMb HANUCAHHS
pegpepamis i cmameti. Cyuyacui peanii,
no8’a3aui i3 3aNnpoBaAONCEHHAM DIZHOMAHIM-
HUX 00OMediceHb, No8 3aHUX i3 NOWUPEHHAM
nanoemii COVID-19 ma noenomacuimadnoio
BILIHOI0, PO3NOYAMOI0 POCIliCbKOI0 (hedepa-
yiclo aKkmyanisyroms HUMAHHI B00CKOHA-
JIeHHs1 hopm i memodie camocmilnoi pobomu
cmyoeHmis, Momusayii ix 00 00CHIOHUYbKOIL
oisnbnocmi. Ocobaugicmio HAYKO80-00Ci0-
HOI pobomu cmyOoeHmié cbO20OHI € UWUPOKe
BUKOPUCMAHHS  IHGOpMAaYIlIHO-KOMYHIKAYIl-
HUX MeXHON02il, WO HAO0A€E HU3KY nepesae:
wupokui oocmyn 0o Odicepen iHgopmayii,
IHmepakmuenull xapakmep 63aemooii 3 iH-
Gopmayiero, popmysants meopuo2o nomeH-
yiany, ingopmayiinoi xyremypu. Hayxosi
nyonixayii ma HOpMamueHi OOKyMeHmu 6
eleKMPOHHOMY BU2IA0I € HeBi0 EMHON Ydc-
MUHOW YUPposizayii cycnitbemea ma 8adxic-
JIUBOI0 OCHOBOI O/l Op2aHi3ayii HAyKoeo-
00CNiOHOI ma 0O0CNIOHO-KOHCMPYKMOPCLKOL
pobomu cmyoeHmis.

Bucnoeéku 3 o0anozo oocnioxcennsn
ma nepcnexmugy noOAIbUUX PO36BIO0K Y 0a-
HOMY Hanpsamxy. B cucmemi niocomoexu
3000y8a4i6 8UWOT MEXHIUHOI 0C8IMU OOHIEN
3 BAJNCAUBUX CKAAOOBUX € HAYKOBO-0OCHIOHA
Oisnbricmy cmydenmis. Lle nouamkosuii pi-
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6eHb  NI020MOBKU MAUOYMHLO20 BYEHO2O,
Gaxisys, Oe3 sK020 He Modice ePeKmusHo
icHysamu cucmema nio2omoexu. B ymosax
OMJIAUH-HABYAHHS BAJICIUBICIb NPOBEOEHHS.
00CHIOHUYbKOI pobomu 30 cmyoeHmamu He
cmae meHu Heobxionorw. [Ipome nioxoou 0o
i1 opeanizayii nompebyroms nepecnsioy 3
VPAXYB8AHHAM CYUACHUX BUMO2 UYUPDPOBO2O

Problem setting. The modern tech-
nical education system is becoming more
integrated and should provide additional op-
portunities for professional development of a
future specialist. The important place in the
training specialists system of the technical
profile is a scientific research component,
both in the process of training and outside of
classroom time. The student scientific re-
search work in Higher Technical Education
Institution has gradually become an im-
portant factor in the training of highly quali-
fied specialists and it is an integral part of an
independent work. The involvement of future
specialists in a scientific work and research
activities increases the complexity of the stu-
dents' acquired knowledge, skills and abili-
ties in the process of performing their scien-
tific work. The world and proposed national
higher education standards, specializing in
teaching consider as a base of independent
and creative work, which is an element of
scientific research activity. With this princi-
ple the latest, innovative studying technolo-
gies are based.

Recent research and publication
analysis. Various aspects of student scien-
tific research have been considered by a great
number of researchers. Useful for the study
was to study the experience of organizing
student scientific work in different educa-
tional institutions. The peculiarities of im-
plementation of students' research work in
the educational process at the Wroclaw Uni-
versity of Technology was investigated by
T. Walkowiak [18] in the context of creating
virtual laboratories. The author classified dif-
ferent types of simulation laboratories and
analyzed both positive and negative experi-
ences. At the Chernihiv University of Tech-

cycninbemea. [nsa inmeepayii y enobanizosa-
HUll  iHhopmayitinuii. npocmip 3000y6auie
8UWOT OC8IMU HEOOXIOHO CHpPAMYS8AMUCA HA
GopmysanHs HABUHUOK NOULYKY mda Kpumud-
HO20 ONpaylo8aHus iHgopmayii, nposedeHHs
ma npeocmasiienHs HAYKO8UX pe3ylbmamis
i3 3ACMOCYBAHHAM HOBIMHIX IHHOpMAYIUHUX
MexHOoI02IU.

nology, the innovative learning models were
introduced into the educational process to
increase the motivation of engineering stu-
dents and extracurricular work based on ac-
tive teaching methods [16]. The Department
of Chemistry of Kharkiv National Highway
University has a positive experience in the
organization of scientific research [5]. Scien-
tific collaboration between teaching staff and
students in the field of geoscience has con-
tributed to the introduction of innovation in
the training system. Within the GEOC-
SENSE project, methods of active pedagogy
based on the involvement of information and
communication technologies were used [4].
The perspective experience of students’ re-
search work organization in educational in-
stitutions of Azerbaijan is covered in Aliyev
[1] publication. The example of the imple-
mentation of the SABAH project at 7 Baku
universities has shown that the creation of a
scientific environment in educational institu-
tions is a base for students to be able to solve
research tasks during the period of achieving
their future profession.

The model of training based on the
theory and practice integration is presented in
studies by Shulman [13]; Wrenn J. Wrenn J.
and Wrenn B. [19]. The necessity of a close
relationship between theory and practice
through the training of future teachers of the
Institute of Special Education of the Peda-
gogical University in Krakow is emphasized
by the authors Baraniewicz and Jonak [2].
An interesting experience of the training of
metrologists from Bosnia and Herzegovina in
the new Master's program was analyzed by
Zaimovi¢-Uzunovi¢ and Leme$ [20]. The
University of Zenica, in cooperation with the
University of Erlangen and the University of
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Maribor, with the support of the EC EU
TEMPUS SCM project and the Ministry of
Education of the canton the unique training
system for metrologists of different levels
was developed. The realization of the “Com-
plex program of education, training and re-
qualification metrology practitioners” in
Lithuania was covered in detail by the au-
thors Meskuotiene, Zilinskas and Zabolotnas
[10]. The analysis of the Master's educational
programs has shown an increase in hours for
scientific and practical work.

Myguschenko and Tverytnykova [11]
have considered the issues of organic combi-
nation of deep theoretical training of engi-
neers with the practical activity in the condi-
tions of higher technical school reforming of
Ukraine. The authors have revealed the idea
of a cluster approach, as a promising and ef-
fective form of science integration, education,
business, and emphasized that one of the
factors in the formation of educational and
production cluster is the introduction of all
aspects of a student scientific research work.

Based on the analysis of scientific lit-
erature on the development of engineering
education in the USA, Germany and Eng-
land, a comparison of different pedagogical
approaches to the organization of systematic
training of engineers has been made. It is
proved that in different educational institu-
tions during the nineteenth century — the be-
ginning of the twentieth century “an aca-
demic drift” was constantly happening. In
other words, the education process was ini-
tially based on a theoretical base and, over a
short period of time, trends shifted towards
some practical training [7].

Undoubtedly, the research activities
increase the motivation for learning and con-
tribute to the formation of professional com-
petence and its implementation of various
pedagogical approaches contributes to the
formation of professional competences for
future professionals. In particular, the for-
mation of professionalism of future teachers
requires a positive attitude to the chosen pro-
fession through conceptualization of their
own pedagogical experience [9]. The in-

volvement of students in scientific projects
forms the ability to conduct full-fledged sci-
entific work and to have a methodology for
scientific search of technical specialties [17].
In the process of implementing scientific re-
search technologies, special attention should
be paid to the development of search and
creative abilities [6].

Paper objective of the article is to
substantiate the methodological foundations
of introducing a student scientific research
work into the educational sphere, to identify
the main tendencies for modernization of
technical specialties educational process
based on digital and informational transfor-
mation of the educational space.

Methodology and methods. The
methodological base of the study was the use
of a set of methods. In particular, the in-
volvement of the retrospective analysis
method and the problem-chronological
method gave the opportunity to divide broad
themes into narrower ones while studying the
historical experience of introducing different
forms and methods of students' scientific re-
search work on the base of statistical materi-
als processing of reports on the scientific re-
search work of Ukrainian technical institu-
tions. In addition, the methods of analysis,
synthesis, classification and generalization
were used. On the basis of studying of the
specialty standard and the new and upgraded
curricula of the bachelor and master degree
preparation of the metrology and infor-
mation-measuring technique specialty a
comparative analysis on the implementation
of a students' scientific research work during
the classroom and after-hours setting has
been conducted. The development of a new
standard of the specialty in 2018, as well as
the result of cooperation with employers,
stimulated the revision of curricula and re-
newal of the organizational forms of scien-
tific and research work of students. Based on
the application of the pedagogical content
analysis of statistical reports on the student's
academic performance, the participation
protocols in various competitive events, the
magazines of student scientific societies, the
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reports on the employment from 2015 to
2020 was evaluated the dynamics of the im-
plementation of the scientific and practical
components in the educational process taking
into account the improvement of the educa-
tion quality in the modern training. The re-
sults of the study are shown in figures 1, 2, 3.

Paper main body. The introduction
of a scientific research work into the training
of specialists at the Higher Technical School
of Ukraine has a long tradition. In particular,
even at the time of the creation of the first
technical institution of the Dnieper Ukraine —
Kharkiv Practical Institute of Technology, it
was decided to give the institution a special
“practical” character. Gradually, a necessary
component of studying in the polytechnic
higher education institutions of Ukraine was
the practice at enterprises for students and
teachers. The departure of teachers and stu-
dents of the institute to industrial enterprises
of Ukraine and abroad, first of all to the
countries of Western Europe, facilitated the
carrying out of scientific researches which
had applied the character, maintenance of
constant relations with scientific societies.
This connection with industry, which was
intensively developing in the East of Ukraine
at that time, was extremely important as a
mean of expanding scientific and technical
search. In the late 1940s, higher technical
education institutions (HTEI) turned to the
practical base of training specialists as the main
component of the technical education system.
Senior students were involved in the research
work of the departments. The main form of
students’ scientific work of that time was
student scientific circles that enabled talented
students to realize their creative potential.

The popularity, necessity and im-
portance of the practical training component
of the engineers have led to the expansion of
this component of student learning. On the
base of student scientific circles the student
scientific and technical societies (SSTS) were
organized at special and general departments
of higher technical education institutions.

An important form of the introduction
of aspects of students' scientific activity was

the formation of the diploma design theme in
the areas of scientific research of the competent
department. The connection of the scientific
themes of the department with the diploma
projects themes contributed to the development
of the ability to apply the accumulated
theoretical knowledge in practical work.

In the early 1960's, in order to en-
hance students' practical training and develop
their independent skills, new forms of scien-
tific research work organization were created
— the student project and design bureau
(SPDB). The bureaus included senior stu-
dents who already had some theoretical
background that promoted their scientific,
technical and creative potential. The partici-
pants of SPDB were engaged in scientific
researches, approbation of results, and im-
plementation of developments with industrial
enterprises within the limits of carrying out
of the state budgetary and economic con-
tractual subjects of departments. Involving
students in real scientific and technical crea-
tivity had close connection with the educa-
tion process and provided a high level of sci-
ence and technology projects.

The technical profile training program
contains such an important aspect as a course
design. The course project (work) is aimed at
gaining practical skills in accordance within
the specialization. The course work is also a
generalization of the knowledge acquired by
the student during the study of professional
disciplines cycle. The theme of diploma de-
signing was offered in accordance with the
scientific subject of production enterprises,
research institutes and design bureaus. Rep-
resentatives of enterprises and industry re-
search institutes were also involved in scien-
tific management.

In the 1970's, the idea of creating sci-
entific-industrial educational complexes was
created in KhPI, which gave an opportunity
for a student to acquire practical skills. The
search for new approaches was continuing.
The revision of curricula and work programs
was aimed at strengthening the fundamental
and general training of specialists. The de-
velopment of scientific research work of the
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Higher Technical School made it possible to
expand the laboratory workshop, to provide it
with the latest equipment and computing
equipment of that time. The presence of ex-
perimental production facilities at leading
High Technical Scientific Institutions made it
possible to develop and implement explora-
tory prototypes in small-scale production.
One of the aspects of the scientific re-
search work was the organization of thematic
student seminars as an active form of train-
ing. The methodology of the seminar is based
on a discussion on a specific topic, discus-
sion of current problems of technology,
which allows combining lectures with stu-
dents' independent work. An important com-
ponent of student scientific activities was the
involvement of the most prepared students to
participate in the industry contractual sub-
jects of the institutions. Thus, the students’
participation in the departments research
work influenced not only on the improving of
specialists professional training, but also de-
termined the real contribution of future spe-
cialists in the development of the national
economy. The volume of students' scientific
research works was gradually increased. A

Student science and
technology societies____

Student design and _/
engineering bureaus

Scientific and / -
educational training

complexes

Publication of
research results

common form of students’ scientific research
work was participation in competitions of
different levels during the second half of the
twentieth century [16].

The conducted analysis of the ap-
proaches formation to the organization of
students’ independent work during the se-
cond half of the twentieth century makes it
possible to state that scientific research work
was one of the most important components of
specialists training of in the technical profile.
The defining feature of the scientific and ed-
ucational activity of the leading technical
universities in Ukraine was the search for
new organization forms of the educational
process and cooperation with manufacturers.
The course and diploma course design were
expanded. The training included scientific
research work, in particular the organization
of thematic student seminars and scientific
societies, holding scientific and practical
conferences of young scientists. In order to
enhance students' practical training and de-
velop their individual skills, student design
offices were created. The level of engineer-
ing training was supported by newly estab-
lished scientific student studios (fig. 1).

Course design
Participation in
/ scientific and
technical
conferences

Participation in
student competitions
of scientific works

Participation in the
research work of the
departments

Fig. 1. The system of students’ scientific research work organization of technical specialties during the second
half of the twentieth century

Thus, during the twentieth century, in
particular until 1991, forms and methods of
cooperation between higher technical schools
and industry were worked out. The role of
technical higher education institutions, which
in addition to the social function became the
drivers of economic development, especially
in the field of innovation gradually changed.

Innovation, which is an integral part of sci-
entific and educational activities for the vast
majority of European educational institu-
tions, is a rather new introduction for
Ukrainian higher education institutions [15].
The system of higher education in-
stitutions preparation in Ukraine underwent
numerous attempts at reforming and updating
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during 1991-2000, now it is a matter of seri-
ous concern for scientists and employers,
most of whom believe that the quality of
training and qualification level of modern
graduates remains inappropriate for business
needs. The discrepancy between graduates’
knowledge and employers’ requirements is
confirmed by the results of interviews with
business executives. The severity of the con-
nection between business, education and sci-
ence is a common social problem of national
importance. The Ukrainian market for edu-
cational services cannot be innovative as
long as it is based on outdated cooperation
forms, organizational structures of science
and outdated technical facilities.

At the beginning of the 21st century it
is important to understand properly and for-
mulate new requirements of the state and the
professional community for the content of
engineering education. Engineers should be
trained by Ukrainian technical institutions in
close connection and collaboration with in-
dustry and business, based on the rich tradi-
tions of domestic engineering schools in-
cluding the best practices of foreign
universities.

NTU “KhPI” proposes the introduc-
tion of an innovative cluster model, which is
the most successful when developing new
approaches in the educational sphere. The
structure of the regional high-tech cluster is
based on the vertical integration of enter-
prises and educational institutions, which
helps to create not a spontaneous concentra-
tion of technological inventions, but a system
of dissemination of new knowledge, technol-
ogies and innovations. Based on the innova-
tion cluster model, it is possible to form the
directions of common activity within the de-
fined cluster. In particular, it can be con-
ducting such joint projects as technological
foresight; career fairs; internships for both
students and teaching staff and development
of scientific programs [12; 14].

As well as the involvement of busi-
ness representatives in participating in the
orientation and students selection and pro-
grams audience, adjusting curricula, pro-

grams and the process of preparing students
for their chosen profession and planning
further careers of specialists and support. In
addition, it can be training on request of cor-
porate clients, teachers’ and practitioners’
exchanges, teachers’ participation of educa-
tional institutions in the work of companies
and invitations to the teaching of specialists
in enterprises. An important aspect of cluster
activity is corporate sponsorship of depart-
ments and research activities of educational
institutions.

It is important to have a scientific
component in the training of an advanced
engineer. In the case of technological
changes, the degree of novelty in innovative
technologies, the education of future engi-
neers should become more adapted to the re-
quirements of modern trends in the produc-
tion. And the promising character of the edu-
cational process is achieved through the inte-
gration of the educational environment on the
basis of the educational, research and pro-
duction complex. The specific experience in
the research competence formation can be
traced to the example of training in the field
of metrology. In the late 1990s, in Ukraine,
as in many countries that gained independ-
ence, the creation of a national reference base
and the organization of its own system of
metrological support became relevant. That
is, there was a transition from the Soviet
centralized model to the European system.
To implement these tasks, the approaches to
the training of highly qualified both scientific
and engineering staff were reviewed, and the
new educational and professional training
programs for bachelors and masters in me-
trology were created.

The object of professional activity in
the specialty is transformative engineering,
which is aimed at such functional directions
as operation, design, construction, technol-
ogy and science. The integrated result of
mastering the bachelor's and master's degree
programs, gaining theoretical knowledge and
practical skills, the formation of research
competencies should occur on the basis of a
scientific research work, both educational
and under the guidance of teachers (fig. 2).
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Fig. 2. Model of training specialists by “Information and Measurement Technologies and Systems ”” educational
and professional program,

Studying the structure of specialists
training by “Information and Measurement
Technologies and Systems” educational and
professional program, which include modern
curricula and educational and professional
programs of specialists training give an op-
portunity to confirm that scientific research
work on a specialty has end-to-end character.
In addition to the scientific research work,
which in different forms is presented in the
curriculum of the disciplines of general and
professional training, students are involved in
the work of the student scientific circle and
student organizational and mass and compet-
itive events of various levels: scientific semi-
nars, forums, conferences and competitions
of scientific works. Subject groups in special
disciplines (for example, a group in elec-
tronics) are aimed to familiarize with the
problems of science, to study more deeply, to
master the principles, methods, methodology
of doing scientific work, to develop the stu-
dents’ basic skills necessary for further inde-
pendent works. It is important at the stage of
bachelor preparation to hold seminars and
workshops on professional disciplines.

At the level of preparation, master's
scientific research work is being imple-

mented at the first academic level as an ele-
ment of independent work in the Test Control
of Measuring Channels of Systems, Modern
Scientific Schools of the Department of In-
formation and Measuring Technologies and
Systems. In addition to the specified forms of
scientific research work, it is also practiced
to create special programs to attract students
who have motivation and incentive to re-
search. The results are presented at all-
Ukrainian and regional competitions of stu-
dent scientific works. Traditional for NTU
“KhPI” was the holding of the International
scientific and practical conference of masters
and graduate students “Theoretical and prac-
tical studies of young scientists”.

According to the results of the ana-
Iytical study of the unified database of stu-
dent performance records of NTU “KhPI” of
the “Information and Measurement Technol-
ogies and Systems” specialty for the period
2016-2019. It has been established that the
implementation of new curricula in 2018 and,
as a result, strengthening of the scientific and
practical component of bachelor training
contributed to the progress of students in
special disciplines. In 2018-2019 the number
of students participating in professional
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Olympiads, contests of students' scientific
works was increased, the scientific publica-
tions at the bachelor's level, the participation
in conferences. The statistical data obtained
on the basis of the bachelor survey 2019
shows that, in the bachelor's opinion, the
most useful scientific aspects were such sci-
entific aspects as the agreement of the subject
of qualification diploma works with the spe-
cifics of the basic enterprises and the direct

participation in the development of the inter-
university and international scientific coop-
eration. Less useful bachelors consider such
scientific activities as writing essays and arti-
cles as traditional pedagogical approaches
(fig. 3). It can be concluded that the bache-
lors, who took an active part in various ac-
tivities more consciously began to study for a
master's degree in a specialty.

_ Participation in the organization and development of
interuniversity and international scientific cooperation

Coherence of the subject of the qualification diploma works with |
the features of the basic enterprises activity |

Course projects with research issues of departments |
Participation in Olympiads in the specialty

Participation in scientific and scientific-practical conferences
Subjects and problems of scientific student societies (design

development of devices, devices, experimental computer programs) [

Scientific publications

Participation in domestic and international competitions ——

_Different types of educational classroom work (lectures,
seminars, laboratory classes) with elements of scientific research

Writing abstracts, essays

I

Fig. 3. Data on the study of the importance of basic aspects of scientific and practical training

The present-day realities associated
with the introduction of various restrictions
related to the spread of the COVID-19 pan-
demic emphasize the need to develop new
approaches to the research and development
process. New circumstances that have made
certain changes to the process of teaching
and research with students have arisen in
connection with the full-scale war initiated
by the russian federation. Without exception,
the issues of improving the forms and meth-
ods of students' independent work and moti-
vating them to research have become rele-
vant. The digital transformation of science
and education is underway. The peculiarity
of students' research and development work
today is the widespread use of information
and communication technologies. The in-
volvement of information technologies in
students' research work provides a number of
advantages: wide access to information
sources, interactive nature of interaction with
information, formation of creative potential,
and information culture. The new conditions

for the organization of the educational pro-
cess also affect the modernization of infor-
mation and library activities: digitization and
creation of digital collections of scientific
literature and wider use of distance learning
platforms. Scientific publications and regu-
latory documents in electronic form are inte-
gral to the digitalization of society and an
important basis for organizing students' re-
search and development work.

Conclusions of the research. There-
fore, in the system of training specialists in
technical direction one of the important com-
ponents is the scientific research activity of
students, which helps to stimulate the crea-
tive potential, forms the ability to conduct a
full-fledged scientific work and helps to pos-
sess the methodology of scientific search for
future specialists. This is the initial level of
training of a future scientist, a specialist,
without whom the system of training cannot
exist effectively. As the experience of using
various pedagogical approaches shows such a
complex of means of attracting students to
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scientific and engineering activities strength-
ened the qualitative component of the educa-
tional process and the acquisition of scien-
tific competencies in the professional field.
The student scientific research work within
the educational program of the information-
measuring technique specialty consists in the
practical orientation of academic disciplines
starting from the first years of training; ob-
taining significant results of the professional
growth by choosing a training profile; the
implementation of course projects in profes-
sionally-oriented and professional disci-
plines; the organization and conduct of un-
dergraduate practice on the base of leading
enterprises, organizations and institutions;
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