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Abstract. The use of educational technology, namely the educational trajectory, is considered on the example of the edu-
cational process at the Vladivostok Shipbuilding College in the specialty “Installation and maintenance of ship machinery
and mechanisms”. This pedagogical technology is used throughout the entire training program for the training of a mid-
level specialist in project activities, which completes each stage of training. During the entire period of four-year training,
the future specialist studies various subjects, academic disciplines and professional modules. As part of the training, indi-
vidual, course and diploma projects and works are used as the final stage of their development. The totality of all projects
can be built into a single, but individual educational trajectory, which allows for training from the academic discipline
“Introduction to the specialty” to the defense of the final qualifying work. The use of this pedagogical technology has
made it possible to build a system of training middle-level specialists in such a way that a student can independently de-
termine the vector of further development of both a specialist and a personality. The assessment of the application of this
pedagogical technology based on the results of the state certification of students for a five-year period is presented. The
results of the analysis of statistical data indicate the positive dynamics of the results of the protection of final qualification
works, and also reveal the features of the results at key points. In general, the pedagogical technology under consideration
has determined the possibilities of improving the methodological, material, technical, scientific base for the training
of a mid-level specialist on the basis of the Vladivostok Shipbuilding College.
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AnHoTamms. PaccmaTtpuBaeTcst HCIONIB30BaHNE 00pa30BaTEIbHON TEXHOJIIOTHH, 2 UMEHHO 00pa3oBaTeNbHOM Tpaek-
TOpHH, Ha NpUMepe yueOHOro mpouecca BO BIaguBOCTOKCKOM CyZOCTPOUTEIBHOM KOJUIEMXKE MO CIENUaTbHOCTH
«MoOHTaX M TEXHUYECKOE 0OCTy)KHBAaHHE CYIOBBIX MAIIMH M MEXaHHM3MOBY». JlaHHas megarornyeckas TEXHOJIOTHS
TNpUMEHSAETCS Ha MPOTSHKEHUU BCEro 0OYyUEHHs 110 MPOrpaMMe MOATOTOBKH CHELHANNCTa CPETHEro 3B€Ha MPOEKTHON
JIeSITENbHOCTH, KOTOpasi 3aKaHUMBAET KaKAbIH 3Tan o0y4yeHus. 3a BeCh MEPHOJ YETHIPEXTOJUYHOro oOyueHus Oymy-
M CHENUAINCT U3YJaeT pa3sIMuHble IpeIMeThl, yIeOHbIe NUCIUIUTMHE U IpodeccnoHanbpHble MOy B pamkax
00ydJeHHUs KaK 3aKJIIOUNTENILHBINA JTall UX OCBOCHUS MPUMEHSIOTCS MHAWBHIYaJIbHBIC, KypCOBBIE W JAUIIOMHBIC IIPO-
eKTHI ¥ paboTsl. COBOKYITHOCTE BCEX MPOEKTOB MOXKET OBITh BBICTPOCHA B €ANHYIO, HO MHAWBUIYAIBHYIO 00pa3oBa-
TENBbHYIO0 TPAEKTOPHUIO, KOTOpas TMO3BOJISAET OCYIIECTBUTh 00yYeHHE OT y4eOHOM TUCHHILINHBI «BBeneHue B cremu-
QIBHOCTBY» 10 3alLUThl BHITYCKHON KBaTM(UKAIMOHHONW paboThl. [IpuMeHeHne naHHOI Nmenaroruuyeckoi TeXHOIOTUI
MO3BOJIMIIO BBICTPOUTH CHCTEMY TOATOTOBKHU CIIENUAIMCTOB CPEHETO 3BEHA TAKUM 00pa3oM, U4TO 00yJaroIuiCs CTy-
JEHT MOKET CaMOCTOSITENILHO OMPENENSATh BEKTOP AaNbHEHIIET0 Pa3sBUTHS KaK CleNMaNCTa, Tak 1 JudHocTH. [lpen-
CTaBJICHA OICHKAa NMPUMEHEHUs JaHHOH MeJarorndeckod TEeXHOJOTMH Ha OCHOBAaHMH PE3yJbTaTOB IOCYIApCTBEHHOMN
aTTecTalliy CTYJCHTOB 3a IIATHJIIETHHI Iepuox. Pe3ynbraThl aHamm3a CTaTHCTUYECKHUX IAaHHBIX CBHAETEIBCTBYIOT
0 TIOJIOKHUTENBHON TUHAMHUKE Pe3yJbTaToOB 3aIUT BBITYCKHBIX KBAIH(UKAIMOHHBIX PaboT, a TAakKe BHIIBIAIOT 0CO-
OEHHOCTH Pe3yJbTaToOB B KIIOYEBHIX TOUYKaxX. B Iemom paccMarpuBaeMas mejarormdeckas TEXHOJOTHS ONpeJelia
BO3MOXXHOCTH COBEPIIEHCTBOBAHHS METOANYECKOH, MaTepHaNbHO-TEXHUUECKOH, Hay4yHOH 6a3bl MPH MOJATOTOBKE CIe-
I[MaJIICTa CPeIHETO 3BeHa Ha 0a3e B1aanBOCTOKCKOrO Cy10CTPOUTENBHOTO KOJIIEKA.

KiroueBble ciioBa: crienyanict, npodeccHoHalbHOe 00pa3oBaHue, IPOSKT, 00pa3oBaTelibHas TPACKTOPUS, IIPOEKT-
Hasl IeATeNbHOCTD, IPO(MECCHOHAIBHBIC MOIYIIH, [IeJarOrHYeCKUe TEXHOIOT UK
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Introduction

In recent years, the state has increasingly paid at-
tention to the system of secondary professional educa-
tion (SPE), as well as technical education [1]. Not
a few scientific papers have been devoted to this topic
[2-5]. The work of a specialist in this field of activity
is always in demand in the labor market. On the terri-
tory of Primorsky Kray, there are a sufficient number
of educational institutions specializing in the maritime
direction, which in the unified list of professions and
specialties of the SPE is referred to as 26.00.00
“Equipment and technologies of shipbuilding and wa-
ter transport”. Conventionally, this area can be divided
into two sections: maritime transport and shipbuilding.
Marine transport includes such specialties as: 26.02.03
“Ship navigation”, 26.02.05 “Operation of ship power
plants”, 26.02.06 “Operation of ship electrical equip-
ment and automation equipment”. Shipbuilding in-
cludes: 26.02.02 “Shipbuilding”, 26.02.04 “Installation
and maintenance of ship machinery and mechanisms”.

The specialty 26.02.04 “Installation and maintenance
of ship machinery and mechanisms” provides training in
the field of installation, repair, maintenance of ship power
plants, automation of ship machinery and mechanisms.
Educational activities in this specialty are carried out in
two educational institutions of the region: Viadivostok
Shipbuilding College and Far Eastern Shipbuilding Col-
lege. The training is carried out in accordance with the
current federal state educational standard.

In the Vladivostok Shipbuilding College, the basis
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of the first course is general education subjects, as well as
the subject “Introduction to the specialty”. The basis
of the second course is general professional academic
disciplines, such as “Engineering Graphics”, “Mechan-
ics”, “Electrical Engineering and Electronics”, “Materials
Science” and others. Also, such professional modules are
studied here as: “Performing simple standard locksmith
operations during dismantling, disassembly, installation,
assembly, deconservation and conservation, repair and
maintenance of simple mechanisms, equipment, apparat-
uses and aggregates, conducting hydraulic tests of fit-
tings, pipes and equipment” and “Performing work on
one or more working professions”. During this course,
there is an educational practice in educational and pro-
duction workshops, where students receive primary
knowledge and skills in plumbing.

In the third and fourth years, students master the
following professional modules: “Installation, mainte-
nance and repair of marine machinery and mecha-
nisms”, “Design and preparation of design and techno-
logical documentation”, “Management of the organiza-
tion's department”. Mandatory practical training at
shipbuilding and ship repair enterprises. At the end
of the production practice, qualification grades are
assigned in the profession of “Ship fitter”. The training
ends in the fourth year of training, passing qualifica-
tion exams for professional modules, pre-graduate
practice, as well as state final certification.

The main problem of modern secondary vocational
education is the lack of sufficient motivation to master
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a particular chosen specialty. That is, obtaining the
necessary competencies for the implementation
of future professional activities. To solve this problem,
various educational technologies are used that allow
students to develop proper motivation for mastering
their specialty. Improving the methodology of master-
ing the marine specialty based on the application
of modern pedagogical technology is an urgent topic
for the quality management system of education [6, 7].

The purpose of the study is to consider the imple-
mentation of the educational trajectory of students
of the Vladivostok Shipbuilding College, specialty
26.02.04 “Installation and maintenance of ship ma-
chinery and mechanisms”.

Research objectives:

— consideration of the essence of educational tra-
jectories that are used in modern education;

— designing the algorithm of the educational trajectory
on the example of the specialty 26.02.04 “Installation and
maintenance of marine machinery and mechanisms”;

— comparison of the results of the implementation
of educational trajectories with the results of the state
final certification.

Educational trajectory as a modern pedagogical
technology

Individualization of education is one of the main
topics that many researchers and teachers around the
world pay close attention to. In the modern infor-
mation society, where the amount of knowledge is
growing every day, the need for an individual ap-
proach to education is becoming more and more ur-
gent. However, the issue of individualization of train-
ing is complex and requires an integrated approach.
The development of individual educational trajectories
for each student is an ideal solution, which, in the con-
ditions of educational institutions, can be combined
with traditional forms of education [8].

Traditional teaching methods, such as lectures and
group classes, provide a foundation of knowledge and
a common base for all students. However, it is also
important to provide an opportunity for each student to
develop and study in accordance with their individual
abilities and needs. One of the ways to achieve this
goal is to use the educational trajectory. Modern edu-
cational trajectories allow students to concretize their
studies, which will correspond to their interests and
goals, as well as allow them to study materials at
a pace convenient for them [9].

The educational trajectory allows you to determine
the path that can be chosen by the student to achieve
educational goals. Each student has their own unique
interests, abilities and goals, and an individual educa-
tional trajectory allows them to use their resources
most effectively and achieve success in their chosen
field. When developing an educational trajectory, sev-
eral factors must be taken into account [10].

The structure of the educational trajectory

The Vladivostok Shipbuilding College has been
implementing professional educational technologies
since September 2015. The essence of the implementa-
tion was to conduct at each course (semester) the de-
fense of an individual project in leading subjects, dis-
ciplines and interdisciplinary courses (IDC).

In the first year as part of the defense of an individu-
al project on the subject “Introduction to the specialty”.
The project structure consists of three main parts:

— description and characteristics of the court cho-
sen by the student, or proposed by the teacher;

— description and principle of operation of the
ship's device, system and mechanism used on the se-
lected vessel,

— portfolio of a student taking courses of additional
professional education, within the framework of his
specialty.

In the second year of the academic discipline
“Technical thermodynamics and heat transfer”, the
student prepares the following project on the study
of the thermodynamic cycle of an internal combustion
engine compared with the engine used on the ship con-
sidered in the first year. Also in the same course at
IDC.01.01 “Technology of installation, repair and
maintenance of ship power plants, automation equip-
ment and ship machinery and mechanisms” in the sec-
tion “Ship auxiliary power equipment”, the student
prepares and defends a project on the device, construc-
tion and principle of operation of pumps, compressors,
desalination plants, etc. Table 1 shows examples
of individual projects carried out since 2015.

In the third year when studying IDC.02.01 “Design
of ship power plants” two design and graphic works are
being designed: “Thermal calculation of the ship's inter-
nal combustion engine” and “Thermal calculation of the
ship's auxiliary boiler”. Naturally, for these works there
will be a link to the completed stages of training. This
course continues the training of IDC.01.01 — sections:
“Marine internal combustion engines” and “Marine boiler
installations”.

In the last year, several projects and works are de-
fended at once. When studying IDC.02.01 “Design
of ship power plants” the calculation of the ship power
plant of the vessel selected in the first year is carried out.
At IDC.01.01, when studying the section “Technology
of installation, repair and maintenance of MPP”, a course
project is being developed. The subject of this course
project is mainly related to those accumulated projects
that have been accumulated throughout the entire educa-
tional trajectory. Also in this course, the course work on
the academic discipline “Economics of the organization”
is defended. In this course work, the student makes an
economic calculation and justification of the technologi-
cal process considered on IDC.01.01.
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Table 1

Names of individual projects for the first and second courses

First year

Second year

Ne student's “Introduction

to the specialty”

“Technical thermodynamics and
heat transfer”

IDC.01.01 “Technologies
of installation, repair and mainte-
nance of ship power plants,
automation equipment and ship
machinery and mechanisms”

Individual project
on the topic:
“Fesco Navarin
container ship”

Calculation and graphic work on the
topic: “Thermodynamic cycle

of internal combustion engine with
mixed heat supply”

Individual project on the topic:
“Systems of the main propulsive
complex”

Individual project
on the topic:
“Tanker Andropov”

Calculation and graphic work on the
topic: “Thermodynamic cycle

of internal combustion engine with
mixed heat supply”

Individual project on the topic:
“Design and principle of operation
of centrifugal pumps”

Individual project
3 on the topic:
“Tanker Arsenyev”

Calculation and graphic work on the
topic: “Calculation of the thermody-
namic Rankine cycle”

Individual project on the topic:
“Ship boiler plant”

The training ends with the state final certification.
The final qualifying work, according to the standard,
must correspond to one or more types of professional
activity (professional modules). In fact, it will consist
of several components discussed above. A structured

and logically constructed explanatory note of the di-
ploma project can be admitted to the defense at the
state final certification. Table 2 shows the continuation
of examples of individual projects.

Table 2

Names of individual projects for the third and fourth year

Third year

Fourth year

Ne student's|  [DC.02.01 “Design of ship

power plants”

“Economics of the organization”

equipment and ship machinery and

IDC.01.01 “Technologies of instal-
lation, repair and maintenance of
ship power plants, automation

mechanisms”

Individual project on the topic:
“Thermal calculation of a four-
stroke internal combustion en-
gine of the brand M43-C”

Course work on the topic:
“Economic justification of repair
of parts of the movement of the
brand engine M43-C”

Course project on the topic:
“The technological process of re-
pairing parts of the brand engine
movement M43-C”

Individual project on the topic:
“Thermal calculation of a four-
2 stroke internal combustion en-
gine of the brand
6VDS29/24AL-1”

Course work on the topic:
“Economic justification of repair
of the water pump of the engine
cooling system of the brand
6VDS29/24AL-1”

Course project on the topic:
“Technological process of repair
of the water pump of the engine
cooling system of the brand
6VDS29/24AL-1”

Individual project on the topic:
“Thermal calculation of the
ship's auxiliary boiler”

Course work on the topic:
“Economic justification for the
manufacture of a ship's boiler con-

Course project on the topic:
“The technological process of manu-
facturing a marine boiler condenser”

denser”

At the end of the fourth year, students who have
successfully completed theoretical training and prac-
tice are allowed to submit a diploma project. The final
qualifying work, according to the requirement of the
educational standard, must correspond to the subject
of one or more types of professional activity.

The combination of completed and protected works
during the entire training period meets this require-
ment. Examples of names for graduation projects can
be variants correlated to the previous tables:
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— “Development of technology for repair
of movement parts of the main engine of a container
ship of the type “Fesco Navarin”;

“Development of technology for repairing the
water pump of the cooling system of the main engine
of the tanker type “Andropov”;

— “Development of manufacturing technology for
the ship boiler condenser of the tanker type “Arsenyev”.
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Results of the implementation of the educational
trajectory

In the education system, it is difficult to determine
the absolute criterion of effectiveness. On the one
hand, it can be: the number of employed graduates
working in the specialty; a high passing score for ap-
plicants, as well as a high competition for admission.

13 23
students students
4,2 -
4,1

3,9
3,8
3,7
3,6 |
3,5 |
3,4 |

2016 2017

On the other hand, it can be: the number of the saved
contingent, the percentage of attendance of students
studying, as well as their academic performance. All
these indicators are relative and cannot fully assess the
implementation of a particular teaching methodology.
Figure shows a graph of the results of the thesis project
defense in the dynamics of 2016-2020.

17 15 17
studenis

students studenis

2018 2019 2020 T, years

Graph of the results of the defense of diploma projects in the dynamics of 2016-2020

The graph above shows the positive dynamics
of the results of the defense of the final qualifying
work (FQW). At the second key point (2017), there
was a slight decrease in the Y indicator (the average
score for FQW protection). This circumstance is ex-
plained by an increase in the number of graduates in
2017 by 45%. There is also a decrease in the indicator
in 2020, but this can be explained by the peculiarities
of restrictions caused by the COVID-19 coronavirus
infection. In general, the application of the educational
trajectory has had a positive impact on the professional
training of students. Also, in the course of its applica-
tion, it was necessary to solve a number of old prob-
lems with the material and technical base, computer
equipment [11] and personnel [12].

Conclusion
As a result of the implementation of the education-

al trajectory, we come to the conclusions:

— the educational trajectory is a modern pedagog-
ical technology that allows optimizing the educational
process of training middle-level specialists in the field
of ship repair;

— in this paper, the algorithm of designing the ed-
ucational trajectory is described in detail on the exam-
ple of the specialty “Installation and maintenance
of ship machinery and mechanisms”;

— an assessment of the application of this pedagog-
ical technology is given on the basis of the results of the
state certification of students for a five-year period.

The development of the shipbuilding industry is
impossible without high-quality specialized education.
Therefore, on the territory of the Primorsky Territory,
significant support is provided to educational institu-
tions of vocational technical specialization.
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