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APPLICATION OF DIFFERENT EDUCATIONAL STRATEGIES TO ENHANCE THE
EFFECTIVENESS OF WORK-BASED LEARNING FOR STUDENTS IN ENGINEERING
AND SCIENCE EDUCATION PROGRAMMES

Annotation

In the context of modern social and technological transformations, universities must ensure the continuous
development of students' skills necessary for employment through their involvement in professional communication,
individual and continuous learning, in the implementation of projects, research, analysis and problem solving. At the
same time, universities should ensure regular monitoring, updating and adjustment of educational programs, learning
strategies, learning outcomes, the use of student-oriented approaches in teaching, create a comfortable and trusting
learning environment, provide timely and constructive feedback. In accordance with this, the aim of the work was to
determine the most effective strategies for practical training of students of engineering and natural science educational
programs at the workplace in the company. To achieve the purpose of the research, practical training programs for students
in the workplace were developed and tested in companies of the Karaganda and Akmola regions, an analysis of the
progress of students and the results of self-assessment in the development of key skills within the framework of practical
training programs at the workplace was carried out. During the research, assessment protocols, online questionnaires and
self-assessment methods were developed and used in the work. Based on the results of the approbation of practical
training programs for students in the workplace according to the bachelor's degree programs “6B06201 — Radio
engineering, electronics and Telecommunications” and “6B05304 — Physics”, their effectiveness in the development of
professional and technical skills, teamwork and teamwork skills, critical thinking, important personal qualities necessary
for graduates of educational programs of engineering has been established and natural science profiles for successful
integration into the professional environment and career development. Based on the analysis of the effectiveness of
applied workplace learning strategies, it is shown that when teaching students of engineering and natural science
educational programs, universities need to involve students more in problem-solving, project-oriented and practice-
oriented tasks and cases, which will allow them to acquire the necessary practical experience in identifying and analyzing
problems, making adequate decisions, and improving their assessment self-efficacy, improve social and professional
communication and interaction skills.

Key words: experiential learning, workplace learning, engineering education, science education, learning situations,
case technologies, project-based learning, learning strategies.

Introduction. In the context of rapid changes in technologies and working methods, employers
are increasingly demanding practical experience and skills from graduates of engineering and natural
science educational programs of universities that cannot be fully mastered only in classrooms [1, 2].
These skills should be continuously developed by students throughout the entire period of study
through their professional communication, individual and continuous learning, teamwork,
participation in projects, research, analysis and problem solving. At the same time, students should
know and understand the environmental and social aspects related to their future professional
activities [3 - 7]. For the effective development of the listed knowledge and skills among students,
universities must ensure regular monitoring, updating and adjustment of educational programs,
learning strategies, learning outcomes, and the use of student-oriented approaches in teaching.
Teachers should create a comfortable and trusting learning environment that will support and
encourage students to develop the necessary skills, unlock their potential through finding solutions
to problematic problems, understanding the practical significance of their knowledge, and
overcoming difficulties. Starting from the first courses of study at the university, it is necessary to
prepare students for the realities of professional activity, cooperation and interaction in a real
professional environment, bridging the gap between theoretical knowledge acquired at the university
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and the real tasks they will face in the profession [3, c.71-74; 4, c.1064-1066; 8-11]. Also, the
effectiveness of learning is influenced by timely and constructive feedback, which helps students
understand their strengths and weaknesses, conduct self-analysis, and motivate them to self-
development and self-improvement. Practice-oriented approaches to learning, including practical on-
the-job training, can greatly contribute to the successful solution of these tasks. The relevance of such
approaches in the preparation of students of engineering and natural science educational programs is
due to a number of key factors that are associated with 1) modern requirements for the qualification
of specialists and changes in the labor market, 2) the gap between the student's theoretical knowledge
and skills of their practical application in real situations, 3) technological innovations and their impact
on the process 4) the importance of involving students in the implementation of real projects and
solving problematic tasks, 5) the need to expand the forms and methods of interaction between
universities and the professional community, 6) the importance of developing students' relevant and
in-demand competencies necessary for successful employment and adaptation in a real professional
environment.

In accordance with this, the purpose of this work is to determine the most effective strategies for
practical training of students of engineering and natural science educational programs at the
workplace in the company. To achieve the purpose of the study, the following tasks were set in the
work: 1) development of practical training programs for students at the workplace in the company
for bachelor's degree programs “6B06201 — Radio engineering, electronics and telecommunications”,
“6B05304 — Physics” and their approbation using various learning strategies, 2) analysis of the results
of the approbation of practical training programs for students in the workplace and the progress of
students in developing key skills, 3) self-assessment by students participating in the approbation of
practical training programs in the workplace, communication skills, leadership, creativity, self-
organization, stress tolerance, emotional intelligence 4) conducting self-assessment by students
participating in the testing of practical training programs in the workplace, self-analysis skills and
self-efficacy.

Methods and Materials. When conducting research in the work, protocols were developed and
used for evaluating the actions performed by students by course teachers and mentors from the
company within the framework of various strategies for practical training in the workplace. To
analyze the progress of students in on-the-job training, an assessment of the development of key skills
such as teamwork and teamwork, critical thinking, professional and technical skills was carried out
before and after program testing. The assessment of the results of practical training of students in the
workplace and the progress of students was carried out using a 10-point scale, where 1 point
corresponded to the lowest grade, 10 points corresponded to the highest grade. The work also
developed online questionnaires for self-assessment by students participating in the testing of
practical training programs in the workplace, such parameters as independence, the ability to take
responsibility and risks for solving problematic and practical tasks, the ability to track all situations
affecting the development of professional skills and competencies, to identify successful and
unsuccessful manifested initiatives and actions in the performance of practical tasks and their
consequences, the ability to analyze the causes of failure and their strengths, They allow you to
successfully complete practical tasks, the ability to build effective communication with a mentor,
students, company employees, and a teacher. The questionnaires were developed using GoogleForms
software and sent to respondents by e-mail with information about the purpose and objectives of the
survey. For a detailed selection of answers to the questionnaire questions, the Likert scale was used,
which allows measuring the opinions of respondents, their attitude, motivation and other parameters.
Parameters such as averages and standard deviation were used in the analysis of the survey results.

Results and discussion. 47 students took part in the testing of practical training programs for
students at the workplace according to the educational programs “6B06201 — Radio engineering,
electronics and telecommunications” and “6B05304 — Physics”. The testing of the programs was
carried out on the basis of three companies of the Karaganda and Akmola regions specializing in the
field of television and radio communications, information technology and digital service systems, the
development of innovative technologies for processing ores, non-ferrous metals, waste from
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processing and metallurgical production. When conducting practical training in companies,
contextual learning, experience-based learning, case technologies, project training, and learning
situations were used. When testing practical training programs for students in the workplace, seven
basic learning strategies were used, shown in Figure 1.

Development in the workplace

Special assignments (projects)

Learning from the experience of others
Seeking feedback

Coaching

Self-learning

Trainings and seminars

Figure 1. Learning strategies used in the testing of practical training programmes for students in the workplace
Source: compiled by the author

Within the framework of the training strategy “Development in the workplace”, 12 practical
sessions were held, during which students performed tasks that allowed the instructor and mentor to
assess their independence, ability to monitor situations affecting the development of professional
skills, skills to analyse the reasons for failure and their strengths, and others (Table 1). The results of
the evaluation by the instructors and mentors from the company of the students' actions are presented
in Table 1.

Table 1. Evaluation of students' actions in work-based learning using the Workplace
Development strategy

Average score on a 10-

Actions of students when performing practical tasks at the workplace .
point scale

During training, students demonstrate autonomy, take responsibility and risks for solving 7
problematic and practical tasks
During practical assignments, students monitor all situations affecting the development of 6,25

professional skills and competences

Students identify successful and unsuccessful initiatives and actions taken in carrying out 6,8
practical tasks in the workplace and their consequences

Students analyse the reasons for failure and their strengths that allowed them to 7,25
successfully complete the practical tasks

Students build effective communication with mentor, trainees, company employees, and 8,25
instructor

Source: compiled by the author

As follows from the data in table 1, the highest assessment by the course teacher and the mentor
of the company was given to such actions of the student as building effective communication with
the mentor, students, employees of the company, with the teacher. The lowest rating was given to
such actions of the student as tracking all situations affecting the development of professional skills
and competencies when performing practical tasks. The average assessment of the actions performed
by students within the framework of the “Workplace Development” strategy was 7.11 points.
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As part of the on-the-job training strategy “Special assignments (projects)”, students performed
tasks such as forming a plan for the installation of satellite television reception and distribution by
districts and dealers; checking the readiness of the main and backup equipment of receiving and
transmitting equipment for television and radio broadcasting (TV and RV); developing and applying
an algorithm for checking the readiness of funds communications, alarms and communications for
the transmission; development of a structural, functional and schematic diagram of power supplies
with increased protection against electrostatic discharges (ESR) and with a high level of
electromagnetic compatibility (EMC); assembly of a device for collecting and transmitting data
wirelessly based on the RAK3272 module; development of a network architecture for IoT devices
based on the MQTT protocol using ESP32 modules; development of a calibration methodology
spectrometer; working with databases of spectra for various materials; designing and performing
experimental work to study the interaction of light with matter. According to the results of special
assignments, the average student performance score on a 10-point scale was 5.85.

As part of the “Learning from the experience of others” strategy, students observed the work of
mentors, performed various types of work that contributed to the development of their independence
in assessing situations, decision-making skills, engineering thinking and technical abilities,
leadership and professionalism in work, creativity, professional communication, self-organization,
stress resistance, emotional intelligence. These types of work included monitoring the sequence of
actions followed by recording the operations performed by the mentor, participating in the search for
the necessary component base, participating in the preparation of orders, and others. The average
assessment of students' work on a 10-point scale within the framework of the strategy “Learning from
the experience of others” was 8.67. At the same time, based on the experience gained during on-the-
job training, students noted that they would like to develop such personal and professional qualities
as emotional stability, critical thinking, flexibility, mobility, responsibility for work results, the ability
to solve complex tasks by dividing into many simple tasks, the ability to distribute tasks among
participants to explain complex processes in simple and understandable words, to acquire skills in
performing work on modern equipment, using various engineering resources and tools.

As part of the development strategy “Seeking feedback” such forms of feedback between the
student, instructor and mentor were used as joint discussion of learning outcomes and forms of their
achievement, assessment, correction of work, discussion with the mentor of all stages of realization
of the tasks set. The requirements for the tasks to be performed and criteria for their evaluation were
explained to all students in advance. Throughout the entire period of on-the-job training, students
received feedback from the course instructor and mentor on the completed tasks, indicating the
strengths and weaknesses of the work. This helped to make timely adjustments to the practical on-
the-job training. When performing practical tasks, students used technical data sheets of devices and
equipment. Taking into account the recommendations of the teacher and mentor in the professional
behavior of students observed the following changes: increase in the level of self-analysis, critical
attitude to the situation and information, increased interest in the future profession, improved
discipline, time management, organization and responsibility, the desire to work independently,
increased confidence when discussing issues related to the development of electrical circuits,
understanding the peculiarities of the development of microwave devices, increased initiative,
improved skills of teamwork Participation in the creation of component libraries allowed them to
familiarize themselves with the variety of component base in SMD design.

Under the development strategy “Coaching” 14 consultations with mentors and teachers were
held for students. Within the framework of this strategy case technologies were applied. Students
performed such case assignments as 1) development of LC filters circuit for limiting microsecond
and millisecond interference by preliminary modeling with initial parameters of supply voltage (220
V) and frequency (50 Hz); 2) calculation of power consumption and development of the electrical
power supply circuit of the wireless data acquisition device using STM32F401XXX microcontroller,
SIM 800 modules, ESP32, RAK3271; 3) soldering the components of the device, consisting of
circuits for switching on the display, switching on the USB interface, external real-time source block
(RTC), external memory block (EEPROM); 4) measuring the quality indicators of television and
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radio broadcasting equipment; 5) carrying out operational switching of electrical equipment,
television and radio broadcasting equipment; 6) tuning and adjustment of receiving and transmitting
television and radio broadcasting equipment; 7) calculation of LC filters and others. The students'
self-assessment of the acquired personal and professional competencies showed that the students have
become more aware of the elements of circuitry, learned to read digital electronics schemes
independently, acquired practical skills in the development of printed circuit boards, in particular for
microwave devices, search, selection and assembly of components in SMD version, improved
understanding of professional terminology and its application in the correct context. To improve the
efficiency of students' work at the workplace, it was recommended to 1) organize continuous
independent work of students to improve their practical skills and broaden their horizons, 2) use tasks
that require more detailed analysis of situations and alternative solutions, which will help students to
study the material more deeply and learn to consider problems from different points of view, 3)
conduct regular consultations to deal with the most difficult topics and typical mistakes, which will
allow students to get feedback in the mode of their work, and 3) conduct regular consultations with
the students. The average score on a 10-point scale for this development strategy was 8.

According to the development strategy “Self-learning” students performed independent work
with scientific literature and Internet resources. The average score on a 10-point scale for this
development strategy was 7.67.

Under the development strategy “Trainings and seminars” 7 trainings and seminars were held in
the company or by the company's employees in the university.

Comparison of the results of evaluation of students' practical work in the company showed that
the most effective strategy was “Learning from the experience of others” (the evaluation result
amounted to 8.67 points). The least effective strategy was “Special assignments (projects)” (the
evaluation result amounted to 5.85 points). The obtained result indicates that when teaching students
of engineering and science educational programs, universities should pay more attention to the
development of professional and technical skills through the involvement of students in project and
practice-oriented assignments and cases, as well as the development of self-study and self-analysis
skills.

When piloting experiential learning programs for students in the workplace, the development of
key skills such as teamwork and team interaction, critical thinking, professional and technical skills
were assessed to analyze student progress. Let's take a closer look at the students' progress in each of
these skills:

1. Teamwork and team interaction. Baseline: at the beginning of the on-the-job training program,
most students had poorly developed teamwork skills. Many preferred individual work and did not
always coordinate effectively with colleagues. Final level: teamwork became more coherent; students
learned to better distribute roles in the team, take into account the opinions and ideas of other
participants. Within the framework of the ongoing approbation of practical training programs in the
workplace, students' teamwork and team interaction skills improved by 40%. At the same time,
students became more confident in sharing knowledge and helping each other, which also contributed
to their mentoring skills.

2. Critical thinking. Initial level: critical thinking is developed at the basic level. In most cases,
students were inclined to standard methods of analysis and did not always ask clarifying questions,
which hindered a deep understanding of the problem. Bottom line: by the end of the work-based
learning program, students became more confident in analyzing proposed problems, seeking
alternative solutions, questioning obvious answers, and testing hypotheses. Students' critical thinking
skills increased by 40%, and students' initiative in verifying information from various sources
increased.

3. Professional and technical skills. Initial level: the initial level of professional skills varied
depending on the level of students' training, but in general there were difficulties in applying
theoretical knowledge in practice. Outcome: skills related to the application of theoretical knowledge
of physics and engineering methods in solving practical problems improved by 20%. Students learned
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to work with modern engineering tools, conduct experiments and analyze the results in the conditions
of real professional tasks.

At the end of approbation of practical training programmes for students in the workplace,
students' self-assessment of such important skills as communication, leadership, creativity, self-
organisation, stress tolerance, and emotional intelligence was carried out. Self-assessment was carried
out using a 10-point scale (1 point corresponds to the lowest assessment, 10 points correspond to the
highest assessment). The analysis of the obtained results showed (Figure 2) that students give the
highest self-assessment to emmotional intelligence (8.69 points). The lowest self-assessment was
given by students to such skills as stress tolerance (7.78 points) and leadership (7.96 points). The
result indicates that within the framework of practical training programmes in the workplace students
should be more actively involved in solving problem situations, have the opportunity to participate
in such practical tasks that will help them to identify and analyse problems faster, make adequate
decisions and help themselves and others more effectively, increase confidence that successes and
failures largely depend on their own actions. At the same time, while studying at the workplace in the
company, students should be more involved in project activities, allowing them to develop social
communication skills, discipline, the ability to see the big picture and anticipate possible problems,
motivate and inspire project team members, resolve conflicts, and engage in self-learning.

Emotional intelligence || NG s 50
stress resistance ||| | NI .75
Self-organization _ 8,14
creativity ||| T o
Leadership skills || N \ N N 7.5
communication skills [ N 9 A9 s .0/

Figure 2. Results of students' self-assessment of skills development in the workplace learning process
Source: compiled by the author

The conclusions drawn from the self-assessment results are supported by the results of students'
assessment of self-reflection and self-efficacy skills of students participating in the piloting of work-
based experiential learning programmes (Figure 3).

Do you self-evaluate your personal and professional I s 60%
competencies?
Do S KO S A > 0%
weaknesses?

Do you analyze your successful and unsuccessful

initiatives when performing practical tasks, projects, |||  EGTEcGT -0

solving problematic tasks
Do you self-evaluate what influences the

development of your professional skills and ||| | | | | | NI -: /0%

competencies?
When performing problematic and practical tasks, _ 61.10%
do you take responsibility and risks? i

Figure 3. Results of self-reflection and self-efficacy skills assessment by students participating in the piloting of
practical workplace learning programmes
Source: compiled by the author
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As can be seen from the data presented in Figure 3, less than half of the students participating in
the testing of practical training programs at the workplace conduct a self-assessment of their personal
and professional competencies. Only 50% of the surveyed students analyze successful and
unsuccessful initiatives when performing practical tasks, projects, and solving problematic tasks.
From 51.4% to 62.5% of the surveyed students, when performing problematic and practical tasks,
are ready to take responsibility and risks, assess factors affecting the development of their
professional skills and competencies, and know their strengths and weaknesses.

Thus, the results of the study showed that practical training programs for students in the
workplace should provide students with the development of professional and technical skills,
important personal qualities necessary for graduates of educational programs of engineering and
natural science profiles for successful adaptation in a professional environment and career
development.

Conclusion. Based on the results of approbation of the programmes of practical training of
students in the workplace on the educational programmes of bachelor's degree “6B06201 - Radio
Engineering, Electronics and Telecommunications” and “6B05304 — Physics” it is possible to note
their effectiveness in the development of professional and technical skills, skills of teamwork and
team interaction, critical thinking, important personal qualities necessary for graduates of educational
programmes of engineering and science profiles for successful integration into the professional
environment and career

Based on the analysis of the effectiveness of the applied on-the-job training strategies, it has
been established that when training students of engineering and natural science educational
programmes, universities need to involve students more in project and practice-oriented tasks and
cases, in solving problem situations, which will allow them to acquire the necessary practical
experience in identifying and analysing problems, making adequate decisions and effective
interaction, increase their confidence that successes and failures largely depend on their own.
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YKYMBIC OPHBIHJIA WH)KEHEPITIK JKOHE JKAPATBLILICTAHY-FBLIBIMH
BLJIIM BEPY BAFJJAPTAMAJIAPBIHBIH CTYAEHTTEPIH OKBITYIBIH
TUIMILTITTH APTTBIPY YIIIH OPTYPII BIJIIM BEPY CTPATETHSLJIAPBIH
KOJIJIAHY

Anoamna

Kazipri 3amMaHFBI oNE€yMETTIK jKOHE TEXHOJOTHUIBIK TpaHchopManmsiap >KarmaiiblHaa SKOFapbl OKy OpPBIHIApHI
CTYIEHTTEpIiH KociOM KOMMYHHKAIWSAFa, >KeKe JKOHE Y3MIKCI3 OKBITYyFa, »XoOajapiabpl, 3epTTeyiepHAi OphIHAayFa,
mpobJeMaapabl Tajlaay MEH HISHTyTe TapTy apKbUTI )KYMBICKA OpHAJacy YIIiH KaKeTTi JaFIbIIapAbl Y3IIKCi3 JaMBITYIbI
KaMTaMachl3 eTy kepek. byn perre yHuBepcuterTep OuiM Oepy OarnapiiamanapbliH, OKBITY CTPaTeTHsIaPbIH, OKBITY
HOTWKENEPIH TYPaKThl MOHUTOPHHITEY1, ©3CKTEHIPY/Il )KOHE TY3€TY/Il, OKy/la CTY/IeHTTepre OaraapiaHFaH TaCuIaepi
KOJIIaHy/[bl KaMTaMachl3 €Tyre, OKbITY/IbIH JKaiJIbl j)KOHE CEHIMJI OpPTachlH KYpPYFa, YaKTBUIbl JKOHE ChIHIAPJIbI Kepi
OailaHpICTBl KaMTamachl3 eryre THic. OcCbhIFaH CoHKeC >KYMBICTBIH MaKCaTbl KOMITQHUSAAFbl JKYMBIC OpHBIHIA
WH)KEHEPIIK JKOHE JKapaTblIbICTaHYy-FBUIBIMK OiiM  Oepy Oarnapnmamanapbl OOWBIHIIA OKHTHIH CTYIACHTTEPIiH
MIPaKTHKAJIBIK OKBITY/IBIH €H THIM/II CTpaTerusuIapblH aHbIKTay 00/l 3epTTey MaKcaThlHa KOJI XKeTKi3y yiuiH KaparaH sl
XKoHe AKMona OOJBICTapbIHBIH KOMIIAHMSUIAPBIHAA JKYMBIC OpHBIHIA CTYAEHTTEpAl TPAKTHUKAJIBIK OKBITY
OarrapyiamMasnapsl 93ipJIeHin, ChIHAKTaH OTKI3UIi, )KYMBIC OPHBIH/A MTPAKTHKAJIBIK OKBITY OarnapiamMaiapsl meHO0epine
HETi3T1 JaFrapuIapIsl JaMbITyaa OiTiM amyIIsUIapabslH YIrepiMi MeH o3iH-031 Oarajay HOTIDKENIEpiHe Tajaay »KYpri3iimi.
3epTTey Kyprizy OaphIChIHAA Oaranay XaTTamajapbl, OHJIAMH cayalHaMalap KoHe ©3iH-e31 Oarajay omicTepi o3ipJeHirr,
Kommaseuel. «6B06201 — PagmoTexHuKa, IIEKTPOHNKA JKOHE TeleKOMMYHHUKanusIIapy koHe «6B05304 — duszmkay
OakanaBpuar OiniM Oepy OariapiaManapbl OOWBIHIA OKUTBIH CTYACHTTEpPAl KYMBIC OPHBIH/A MPAKTUKAIBIK OKBITY
OarnapiamManapblH ChIHAKTaH OTKI3y HOTIDKEJEpl HeTri3iHjAe ONapiblH WHKCHEPNIK KOHE JKapaTbUIBICTaHY-FhUIBIMU
Oeitinperi OiniM Oepy OariapiaMaliapbIHBIH TYJEKTEPiHE KOCiOM OpTaFa oHE MaHCAMThIK aMyFa COTTI MHTErpalusiay
YIIiH KaKETTI KoCiOM KoHE TEXHUKAJIBIK JaFIbUIapbl, TONTA XKYMBIC iCTey JKOHE TONTHIK ©3apa 1c-KUMBUI, CHIHU OMJIay,
MaHbI3/bl TYJFANBIK KAaCHETTEepIl JaMBITYJarbl THIMJIUIIN aHbIKTa1abl. JKYMBIC OpHBIHIA KOJJIAHBUIATBIH OKBITY
CTpaTervsulapblHbIH ~ TUIMIUIITIH Tajjay Heri3iHAe WHXXCHEPIIK JKOHE JKapaTbUIBICTaHY-FBUIBIMH OUTiM  Oepy
OarrapyiamMasapbIHbIH CTYIEHTTepiH OKbITYy Ke3inae XKOO-nap npobieMalbiK, 5K00abIK KoHe TaXiprdere Oarmnapiaanral
TarcelpMaap MeH KeHCTepi OpbIHIayFa CTyACHTTEpAl KoOipeK TapTy KaKeT, OyI1 oiapra mpoOiiemManap/s! aHBIKTay MEH
Tangayna, 6bapadap menriMaep KaObuiaayaa KaXeTTi HPaKTUKABIK ToKipuoOe amyra, Oaranayabl apTThIpyFa MYMKIHJIIK
Oepeni ©3iH-631 THIMILTIK, dJIEYMETTIK JKOHE KOCiOM KaphIM-KAaTBIHAC IIEH ©3apa opeKeTTecy daFAbUIapbIH XKETUIIipyTe
MYMKIHIIIK Oepei.

Tyuiinoi ce30ep: MPaKTUKANBIK OKBITY, JKYMBIC OPHBIHIA OKBITY, HHXKEHEPIIIK OiTiM Oepy, ’KapaTbUTICTaHy-FBUTBIMA
6isim Oepy, OKy >Karmaiapbl, KeHC-TeXHOJIOTHATIAP, )KOOAIBIK OKBITY, OKBITY CTPATETHSCHI.
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MPUMEHEHME PA3JIMYHBIX OBPA3OBATEJIbHBIX CTPATETWH JIJISI
IMOBBINEHUSA DOPEKTUBHOCTHU OBYYEHUA CTYAEHTOB UH’KEHEPHbBIX U
ECTECTBEHHO-HAYYHbIX OBPA3OBATEJIBHBIX ITPOI'PAMM HA PABOYEM
MECTE

AnHomayus

B ycnoBHSX COBpEeMEHHBIX COLMAIBHBIX M TEXHOJOTHYECKHX TpaHC(hOpManuii By3bl IODKHBI OOECIEUUThH
HETIPEPBHIBHOE PAa3BHUTHE Y CTYAEHTOB HEOOXOAMMBIX JUIS TPYHAOYCTPOMCTBA HAaBBIKOB IMOCPEICTBOM HMX BOBJIECUYEHHS B
npodecCHOHATIbHYI0 KOMMYHHKAIMIO, WHIUBHIyaJlbHOE M HENpephIBHOE OOydYeHHE, B BBIOJHEHUE ITPOEKTOB,
UCCIIeIOBaHNH, aHAIM3 U penienue npoodneM. [Ipu 3ToM, yHUBEPCUTETHI JOJDKHBI 00€CIIEUNTh PETYIISIPHBII MOHUTOPHHT,
aKTyaJu3aliio0 M KOPPEKTHPOBKY 00pa30BaTeNbHBIX NPOTpaMM, CTpareTHii OOy4eHHs, pe3yibTaToB OOydeHHs,
IIPUMEHEHHE OPUEHTHPOBAHHBIX Ha CTYAEHTOB MOIXOA0B B 00yUYECHHUH, CO3/1aBaTh KOM(DOPTHYIO U JOBEPUTEIBHYIO CPELY
o0y4eHwus1, obecreunBaTh CBOEBPEMEHHYIO 1 KOHCTPYKTHBHYIO OOpaTHYIO CBsI3b. B COOTBETCTBUY C 3THM LENbBI0 pabOTHI
SBISIIOCH ompeneseHne HaubOosaee 3(P(EKTUBHBIX CTpPATETHH NMPAaKTUIECKOrO OOY4EHHs CTyAEHTOB HWH)XCHEPHBIX U
€CTECTBEHHO-HAy4HBIX 00pa30BaTeNIbHBIX MPOrpaMM Ha paboueM MecTe B KOMHAHUM. /[l OCTIDKEHHUS LEIH
UcCcIeoBaHusl B paboTe ObUM pa3paboTaHbl W alnpOOMPOBAHBI MPOrPaMMbI PAKTUYECKOT0 OOy4YEHHsS! CTYJCHTOB Ha
pabouem Mecte B KoMraHusx KaparananHckoi 1 AKMOJIMHCKO# o0nacTeil, MpoBeAeH aHaln3 Iporpecca o0yJaroluxcs
U pe3yJIbTaTOB CAaMOOIICHKH B Pa3BUTHH KJIIOUEBBIX HABBIKOB B paMKaxX MPOrpaMM INPaKTUYECKOro o0yueHus: Ha paboyeM
Mmecre. [Ipu npoBenennn uccnenoBanuii B pabore ObUTH pa3pabOTaHbI U HCIIOIB30BAaHBI IPOTOKOJIBI OLEHUBAHUS, OHJIANH
@HKETBI ¥ METOJIbI CaMOOLIeHKH. Ha ocHOBaHMM pe3yNIbTaToB anpodayy nporpaMm NpakTHIecKoro 00yueHHs CTYJCHTOB
Ha paboyeM Mecte Mo oOpa3zoBaTelIbHBIM HporpamMmam OakanaBpuara «6B06201 — PammoTrexHuKa, SNIEKTPOHUKA M
TeJleKoOMMyHHKarum» 1 «6B05304 — ®dusnkay ycraHoBieHa WX 3(Q(PEKTHBHOCTD B Pa3BUTHH MPO(ECCHOHANBHBIX H
TEXHHYECKHE HABBIKOB, HABBIKOB PA0OTHI B KOMaH € M KOMaHIHOTO B3aUMOJIEHCTBHS, KPUTHYECKOTO MBIIILICHHS, BaKHBIX
JMYHOCTHBIX KadecTB, HEOOXOIMMBIX BBITYCKHHKAaM OOpa30BaTEIbHBIX IPOTPaMM HHXXEHEPHOTO M €CTECTBEHHO-
Hay4JHOTO MpoduieH Ui yCTIEeIHON MHTErpaliu B Mpo(eCCHOHANBbHYIO0 Cpely M KapbepHOro pa3BuThsi. Ha ocHoBe
aHanm3a S(QQEKTHBHOCTH NPUMEHAEMBIX CTpareruii oOydeHHs Ha pabodeM MecTe TOKa3aHO, YTo Ipu OOydeHHH
CTYICHTOB MHXXCHEPHBIX U €CTECTBEHHO-HAYYHBIX 00pa30BaTEIbHBIX MIPOIPaMM By3aM HEOOXOIMMO OOJIBbIIE BOBIEKATh
CTYZICHTOB B BBIIIOJHEHHE MPOOIEMHBIX, IPOCKTHBIX U MPAKTHKO-OPUEHTUPOBAHHBIX 33/IaHUH M KEHCOB, YTO MO3BOJIHT
UM npuoOpeTarh HEOOXOMMMBbIH MPAKTUYECKUI ONBIT B BBISBICHUM W aHaNIW3e NPOOJeM, NMPHHATHU aJleKBaTHBIX
pelleHuit, MOBBIIATh OLEHKY caMO3(p(EKTUBHOCTH, YIIYUIINTh HABBIKK COIIMAIBHOTO U MPO(PECCHOHATBHOTO O0IIEeHHs
U B3aUMOJIECUCTBHUSL.

Kniouesvie cnosa: npaxktudeckoe oOydeHue, oOyueHHe Ha paboueM MecTe, HHXKEHEpHOe o0Opa3oBaHUe,
€CTEeCTBEHHO-Hay4YHOe 00pazoBaHue, ydeOHbIE CUTYallnH, KeHC-TEXHOJIOT MU, IPOEKTHOE 00y4YeHUe, CTpaTerusi 00yueHusI.
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