Pa3HbIX 03€pax, yAa€TCsd BLIABUTH I1O 2—3 OMOXHUMHYECKUX npu3HaKa MeTabo-
JIMYCCKOTO CMHAPOMA Y YCJIOBCKA. Hcnons3oBaHre MOJIIIOCKOB U MOJCIINPO-
BaHUA JOITYCTUMO IO STUYCCKUM U 9KOHOMHWYCCKUM ITPUINHAM.
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Methodology of laboratory lessons in electrical engineering
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A laboratory workshop's goal is usually to: specify abstract educational ma-
terial and deepen the concepts studied in theoretical courses, teach practical
research methods and the ability to use special experimental tools; instill gen-
eral and specific experimentation skills; and form practical skills in setting up
devices and conducting electrical circuit measurements. In most cases, the stat-
ed duties can be solved to some degree using the usual method of arranging and
conducting laboratory classes. However, this is insufficient, because a modern
specialist must be trained to acquire knowledge freely, think creatively, and
communicate effectively in the workplace.

Laboratory classes allow students to integrate theoretical and methodological
knowledge and practical skills into a single process of educational and research
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activities. Because of the rapid evolution of the laboratory activity in its present
form, practically all graduates should be equipped for experimental research
work.

Laboratory work has a high degree of uniqueness based on the individual
specialization; consequently, personalized methodological advice is preferable
to general pedagogical ones in this scenario. The selection of instructional mate-
rial content is not restricted to the scientific aspect of the subject. The practical
material of the training course should create the major types of professional ac-
tivity of the future expert in accordance with the principles of the activity ap-
proach and the concept of the development of a creative personality.

In addition to recognizing the importance of a laboratory workshop in the
educational process, it is necessary to define the major responsibilities of labora-
tory classes. To teach the skills and abilities of handling the listed equipment
and experimental techniques; to teach to generalize and formalize the results of
research; to instill the skills of laboratory research preceding production tests
and the ability to understand their results; to instill the skills of laboratory re-
search preceding production tests and the ability to understand their results; to
instill the skills of laboratory research preceding production tests and the ability
to understand their results Use laboratory classes to evaluate students' independ-
ent work on theory [1].

An important side effect of the laboratory workshop is that the teacher can
control the independent work of students on the course and take timely action if
this work is not done enough. This moment is especially important for courses
that do not have practical classes in the curriculum or have an insignificant
number of hours for them, when it is not possible to control the student's inde-
pendent work in practical classes. For the above reasons, it is considered more
rational to use the parallel method of conducting laboratory classes, i.e., theoret-
ical material, after its presentation in the lecture, is immediately taken to the
laboratory workshop. In this case, the frontal method of performing laboratory
work is optimal. But this method requires a large amount of the same type of
work, requiring a large number of instruments and equipment. In this case, it is
advisable to apply a compromise parallel-serial or cyclic method. Work in the
laboratory is divided into several cycles, and a specific cycle begins after the
lecturer has read the necessary material; during the execution of the work of this
cycle, the lecture continues and students receive the information necessary for
the work of the next cycle, etc. In particular, in our laboratory, the workshop is
divided into cycles: electrical measuring instruments, single-phase current cir-
cuits, three-phase current circuits, and electrical machines [2].

Until the lecture on the provision of the first cycle has been delivered, prac-
tical exercises are allowed. They can be devoted to solving problems of electri-
cal measurements, calculations of circuits with various ways of connecting re-
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sistances, etc. The content of the work of the laboratory workshop is chosen in
such a way that it corresponds to the essence of the course being studied. The
nature and topics of the work should take into account both professional training
and the specifics of the specialty. For students studying in the motor transport
direction, when conducting laboratory work on rectifying a three-phase alternat-
ing current, it is necessary to focus students' attention on the rectifier blocks of
the AC generators of cars (Fig.). Each work should cover any issue or section
of the course. With the cyclic method of work, the theme of the cycle should
correspond to some section of the theoretical course and should ensure system-
atic and consistent learning. The cycle's works should complement one another
and not be repeated. An example is the content of the first cycle of works [3].
As a result, the student should get the most complete understanding of the in-
struments of direct assessment. It is desirable in each job to provide, in addition
to the mandatory program, additional tasks related to, for example, controlling
and measuring devices in cars. This stimulates students to expand and deepen
their knowledge and increases their interest and independence. It is important to
correctly determine the scope of each assignment and the time allotted for it.

To reduce the time required to prepare a report on laboratory work in recent
years, our department has developed a special report form where the student
only has to fill in the appropriate tables (the results of the measurements) and
draw graphs. But experience has shown that, without specific methodological
recommendations, students find it difficult to defend laboratory work. There-
fore, to help students perform laboratory work, special manual-guides were pre-
pared, which contain a system of methodological instructions that reveal to stu-
dents the goals and content of the forthcoming work as well as the features of
using instruments and equipment [4—6].
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Fig. Three-phase bridge rectifier

The work of students in a laboratory lesson proceeds in the form of studying
a manual, compiling the required records, drawing up electrical circuits and co-
ordinating them with the teacher, performing measurements and filling in tables
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with the data obtained, processing data results, performing calculations and cal-
culations, building graphs and diagrams, assessing errors in measurements, gen-
eralizing the obtained data, and drawing up conclusions. When the validity of a
theoretical dependence is being checked, it is important to show the degree of
agreement between theoretical and experimental dependences by constructing
appropriate graphs, tables, etc.

When studying electrical measuring instruments, it is important to learn their
design features. The principle of operation of measuring mechanisms is to ac-
quire the skill of including the device in the circuit, taking the reading of the
device based on the correct determination (especially for multi-limit and multi-
scale devices) of the division value, and learning to obtain correction curves as a
result of comparing the tested devices with the reference ones. On the basis of
an experimental study of transformers and electrical machines, they gain practi-
cal skills in turning them on and operating them, removing and studying per-
formance characteristics, and assimilating the principle of operation on the basis
of elucidating the electromagnetic phenomena occurring in these devices. In the
process of preparing and conducting experiments, students can use individual
advice from the teacher [7].

A report on the work performed is compiled by each student and drawn up
after the completion of the work in extracurricular time. The volume and content
of the report are determined by the assignment for this work. The quality of the
final report testifies to the effectiveness of the implementation of the pilot study
by the student. The report must be approved by the teacher and, if its quality
does not meet the established requirements, then it must be finalized by the stu-
dent. Work on finalizing and improving the quality of reports is an additional
means of intensifying and activating students' independent work. The report
should contain brief information on the theory, calculation formulas, schemes
for which experiments were carried out, tables of measured values, data of
measuring instruments (system, nominal values, accuracy class, etc.), basic cal-
culation ratios used in this work, graphs and vector diagrams, and conclusions
based on the results of the work. In the report, graphic symbols in diagrams, as
well as letter symbols, must be drawn according to the standard. Graphs and
vector diagrams are drawn to scale on graph paper. It is possible to represent
multiple functional dependencies from a single argument on a single graph. For
each of these dependencies, their own scales should be indicated, plotted paral-
lel to the coordinate axes. During the quality control of the work, the knowledge
and skills acquired by students are checked during the defense of the work [8].
The student is allowed to defend himself if there is a report drawn up in accord-
ance with the requirements for it. During the defense, the correctness of the con-
tent of the report, the correctness of the calculations and conclusions are prelim-
inarily checked, and the knowledge of students is determined during the inter-
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view and by answering questions. Usually, after the defense of the last laborato-
ry work, the teacher automatically issues a credit for laboratory classes and
notes in the journal.
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VJIK: 331.41
ﬂHaFHOCTl/IKa CUCTEMBbI MOTUBAIIUU nepconaJla
n l'[yTl/I cec COBeleeHCTBOBaHI/lH

Skyoosa X. M., MyxTaposa JI.
HanumoHaabHbIHA HCCle0BATENbCKUM YHUBEPCUTET «TaIlIKeHTCKUI HCTUTYT
MHXEHEPOB UPPUTallUd ¥ MEXAHHU3AIUU CEJILCKOTO X035 CTBa
Tamkent, PeciyOnuka Y36exkuctan

AxmyanvHocmy  uccrnedosanus 00yCi061eHa HeCOOMBEemcmeuemM YposHs.
MEXHOI0SUYECKO20 PA36UMUSL CPAGHUMENbHO HEOONbUUUX KOMNAHUL MUPOBLIM
mpendam. HMHnosayuu cmaiu HeomvemieMol yacmvlo pazeumus u 00pbObl
Komnanuil mobou ompacau 3a noepcmeo. B XXI eexe kmou k ycnexy hi-tech
NpeOnpusimus 3a6UCUM, Npedicoe 6ce2o, OM YPOGHs. NOO2OMOBKU U MOMUBAYUU
nepconana. A6mopom ucciedo8anus GbIOGUHYMA 2UNOMe3d, CONACHO KOMOpPOU
UHHOBAYU-OHHASL CUCTNEMA MOMUBAYUU, VHUMbIBAIOWds CReYUGUKY ompaciu,
CHOCOOHA COKPAMUmMb OMMOK BblCOKOKIACCHBIX CHEYUATUCHIOS.

3agaun UCCIEeNOBAHUS: ONPENSIUTh OCOOEHHOCTH TPaAMIHOHHOTO M HHHO-
BAIlMOHHOT'O IOJXOJO0B K MOTHBAIMU IEPCOHAA B BBICOKOTEXHOJIOTMYHBIX
KOMITaHUSIX.

IpakTnyeckas 3HAYMMOCTh PabOTHI COCTOMT B aHaNIU3e U (HPOPMUPOBAHUH
3G (PEKTUBHON CUCTEMBI MOTHBAIMM [EPCOHANIA KAaKOH-TMOO OpraHu3alvy.
CoopmynupoBaHHBIE PEeKOMEHIAMU 110 BHEIPSHUIO WHHOBALMOHHBIX TEXHO-
JIOTUA MOTHBAIMU IIEPCOHANa KOMIAHMH MOTYT YCHENIHO NPHUMEHSATHCS IPH
(GOPMHUPOBAHUM W PEATM3ALMU CTPATETUH Pa3BUTHA BBICOKOTEXHOJIOTHYHBIX
NpENPUATHI.

Baxknelmmm 31eMeHTOM 3()(HEKTUBHOIO YIIPABICHUS SBISETCS JHArHOCTHU-
Ka CHCTeMBI MOTHBaIIMH Tpy/a nepconana [1—5]. Ho nms agdexruBHOTO ypas-
JICHUsI MOTHBAlIUEH ITepcoHata ee He0OXO0IMMO HCCIIeI0BaTh U OLCHUBATh. B TO
e BpeMsl M3MEpEHHE MOTHBALMN — CIIOXKHasi MeToaudeckas mpobiema. Heo6-
XOIUMO COBEPIICHHO YE€TKO MOHUMATh CIICAYOLIee:

— Ilowyemy nmMarHoCTMKa MOTHBAalUHM TpPyJa HEpPCOHAaNa SBISETCS BaKHEH-
LIAM 3JIEMEHTOM CHCTEMHOTO MEHEXKMEHTA OPraHU3ain?

462


https://elib.bsu.by/handle/123456789/250623
https://elib.bsu.by/handle/123456789/250623

