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Discipline curriculum of the discipline "Computer Graphics" for the bachelor of
specialty 141 “Electric Power Engineering, Electrical Engineering and
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Authors:
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Department;

The Curriculum regulates:

— Purpose of the discipline;

— Discipline learning outcomes formulated on the basis of curriculum’s
anticipated learning outcomes’ transformation;

— Basic subjects;

—Volume and distribution by forms of organization of the educational process
and types of training classes;

— Program of the discipline (thematic plan by types of training sessions);

— Algorithm for assessing the level of achievement of disciplinary learning
outcomes (scales, tools, procedures and assessment criteria);

— Tools, equipment and software;

— Recommended sources of information.

The program is designed to implement a competence-based approach to
planning the educational process, teaching the discipline, preparing students for
control activities, control of educational activities, internal and external quality
control of higher education, accreditation of educational programs within the
specialty.

Approved by the decision of the Scientific-Methodical Commission of specialty 141
«Power electrical engineering, electrical engineering and electromechanics» at the
request of the Department of Higher Mathematics (protocol Ne 21\22-01 dated
30.08.2021).
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1 PURPOSE OF THE COURSE

In the educational and professional program of the Dnipro University
of Technology specialty 141 " Electric Power Engineering, Electrical
Engineering and Electromechanics " the distribution of learning outcomes
(PRN) by organizational forms of educational process. In particular, the
discipline b4 "Computer Graphics™ includes the following learning
outcomes: "

ITP17 | Solve complex specialized problems in the design and maintenance of electromechanical
systems, electrical equipment of power plants, substations, systems and networks

The purpose of the discipline is to form competencies in the
means of depicting spatial forms on a plane with the use of computer
technology, which is the foundation on which the basic rules of
technical drawing are based. This is necessary for personnel in higher
education in technical specialties, whose future production functions are
related to the preparation of design documentation that should meet the
needs of production.

Achieving the goal requires the transformation of program learning
outcomes into disciplinary and adequate selection of the content of the
discipline according to this criterion.

2. EXPECTED DISCIPLINARY LEARNING OUTCOMES

Code Disciplinary learning outcomes (DLO)
of Code of content
PLO DLO

I1P17 | I1IP17.1-b4 Use the concepts and laws of descriptive geometry to formulate and
solve scientific and scientific-technical problems with the reflection of
geometric objects on the plane.

I1P17 | IIP17.2-b4 Use the tools of modern information technology AutoCAD system to
perform drawings of parts, complex couplings, three-dimensional
models and schematic diagrams.

3. BASIC DISCIPLINES

The course "Engineering and Computer Graphics" is taught in the 1st year
according to the curriculum, so there are no additional requirements for the basic
disciplines. Interdisciplinary links: the study of the course is based on the knowledge
gained from previously studied disciplines in secondary education.



4. VOLUME AND DISTRIBUTION BY FORMS OF ORGANIZATION OF
THE EDUCATIONAL PROCESS AND TYPES OF EDUCATIONAL

CLASSES
Type of aé o _ Distribution by forr_ns of study, hours
training |2 3 FuII-tlme_ _ Part-time extramu ra}l _
Sessions g < | Classwork | Individual | Class work | Individual | Classwork | Individual
work work work
lectures 69 29 40 - - - -
practical - - - - - - -
laboratory 51 17 34 - - - -
seminars - - - - - - -
TOTAL | 120 46 74 - - - -

5 DISCIPLINE PROGRAM BY TYPES OF EDUCATIONAL CLASSES

Volume of
Code of . - .
DLO Types and topics of training sessions comhponents,
ours
Lectures 69
Preface. Point. Central, parallel and orthogonal projections. Point and 4
its projections. G. Monge's method. The law of projection.
Straight. Position of the line relative to the planes of projections. The
natural value of the line of general position, its angles of inclination to 4
the planes of projections.
Traces of a straight line. Reciprocal position of a point and a line, two 4
lines. Projection of angles.
Plane. Ways to set the plane on a complex drawing. Classification of 4
planes. Straight and point in the plane.
Basics of drawing. Basic rules of drawing. 4
Projection of geometric bodies. Projections of a point and a straight
line belonging to the surface of an object. Construction of the third 4
projection on two given.
[IP17.1-B4 Image. See. Sections. Incisions. Classification of sections. 8
[P17.2-54 | Working machine-building drawings. Text inscriptions on drawings.
Designation of materials on drawings of details. Schematic electrical 8
diagrams.
Reese. Conventional image and designation of the thread. Elements of 4
cutting.
Standard threaded fasteners and their designations. Threaded 5
connections
Basic rules for sketches and working drawings. 6
Reading and detailing assembly drawings. Features of the design of 6
the assembly drawing. Specifications.
Control measures 4
LABORATORY CLASSES 51
Introduction to the AutoCAD interface. Graphic primitive and editing 5
commands in AutoCAD. Development of a template for drawings.
Conjugate geometric objects. 6
2D kpecneHHs TpbOX BUTJISAIB JeTaji 10 HAOUHOMY 300pa’KeHHIO. 6




Code of Volume of

Types and topics of training sessions components,
DLO hours

2D drawing of three kinds of details on two set kinds. Making the 8
necessary incisions.

Execution of the drawing of the basic electric scheme. 8
Building a 3D model of a simple detail. Creating associative base 8
views and sections from a 3D model

Building a 3D model of a complex part. Creating associative base 8
views and sections from a 3D model

Control measures 2

TOTAL 120

6. EVALUATION OF LEARNING OUTCOMES

Certification of student achievement is carried out through transparent
procedures based on objective criteria in accordance with the Regulations of the
University "On the evaluation of learning outcomes of higher education."” The
achieved level of competencies relative to the expected ones, which is identified
during the control activities, reflects the real result of the student's study in the
discipline.

6.1 Scales

Assessment of academic achievements of students of DUT is carried out on a
rating (100-point) and institutional scales. The latter is necessary (in case of the
official absence of a national scale) for the conversion (translation) of grades of
mobile students.

Scales for assessing the academic achievements of students of DUT

Rating Institutional
90...100 Excellent

74...89 Good

60...73 Satisfactory

0...59 Fail

Credits of the discipline are credited if the student received a final grade of at
least 60 points. The lower grade is considered to be an academic debt that is subject
to elimination in accordance with the Regulations on the organization of the
educational process of DUT.

6.2 Means and procedures

The content of diagnostic tools is aimed at controlling the level of knowledge,
skills, communication, autonomy and responsibility of the student according to the
requirements of the NQF to the 6th qualification level during the demonstration of
learning outcomes regulated by the work program. The student must perform tasks
aimed exclusively at demonstrating disciplinary learning outcomes at control
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activities (Section 2).

Diagnostic tools provided to students at control activities in the form of tasks for
current and final control, are formed by specifying the initial data and the method of
demonstrating disciplinary learning outcomes. Diagnostic tools (control tasks) for the
current and final control of the discipline are approved by the department. The types
of diagnostic tools and assessment procedures for the current and final control of the
discipline are given below.

Diagnostic tools and evaluation procedures

CURRENT CONTROL FINAL CONTROL
Educational diaanostic tool rocedur 3acoom rocedur
class iagnostic tools procedures N —— procedures
lectures control tasks for |performing the task |complex determination of the
each topic during lectures control work  |average result of current
practical control tasks for |performing the task |(CCW) controls
each topic during practical
classes performing of CCW during
or an individual |performing the task the exam at the request of
task during individual the student
work
Laboratory |control tasks for |performing tasks
each topic or during independent
individual task ~ |work

During the current control, lectures are evaluated by determining the quality of
specific control tasks. Practical classes are assessed by the quality of the control or
individual task.

If the content of a certain type of classes is subject to several descriptors, the
integral value of the assessment can be determined taking into account the weights set
by the teacher.

If there is a level of results of current controls in all types of classes at least 60
points, the final control is carried out without the participation of the student by
determining the weighted average of current grades.

Regardless of the results of the current control, each student during the exam has
the right to perform the CCW, which contains tasks that cover key disciplinary
learning outcomes.

The number of specified tasks of the CCW should correspond to the allotted
time for execution. The number of CCW options should provide individualization of
the task.

The value of the assessment for the implementation of the CCW is determined
by the average assessment of the components (specified tasks) and is final. The
integral value of the assessment of the implementation of the CCW can be
determined taking into account the weights set by the department for each descriptor
of the NQF.



6.3 Criteria

Actual student learning outcomes are identified and measured relative to what is
expected during the control activities using criteria that describe the student's actions
to demonstrate the achievement of learning outcomes.

To assess the performance of control tasks during the current control of lectures
and practical classes the coefficient of mastery is used as a criterion, which
automatically adapts the assessment indicator to the rating scale:

Oi =100 a/m,

where a is a number of correct answers or significant operations performed in
accordance with the decision standard; m is the total number of questions or
significant operations of the standard.

Individual tasks and complex tests are assessed expertly using criteria that
characterize the ratio of requirements to the level of competencies and indicators of
assessment on a rating scale. The content of the criteria is based on the competency
characteristics defined by the NQF for the master's level of higher education (below).

General criteria for achieving learning outcomes
for the 6th qualification level for NQF (bachelor)

. Requirements for knowledge, skills, communication, Indicator
NQF descriptors o of
autonomy and responsibility .
evaluation
Knowledge
+ conceptual The answer is excellent - correct, reasonable, meaningful. 95-100
knowledge acquired in | Characterizes the presence of:
the process of learning | - conceptual knowledge;
and professional - high level of mastery of the content of the issue;
activity, including - critical understanding of basic theories, principles,
certain knowledge of | methods and concepts in teaching and professional
modern achievements; | activities
+ critical understanding | The answer contains minor errors or omissions 90-94
of basic theories, The answer is correct, but has some inaccuracies 85-89
principles, methods and The answer is correct, but has some inaccuracies and is 80-84
concepts in teaching insufficiently substantiated
and professional The answer is correct, but has some inaccuracies, 75-79
activities insufficiently substantiated and meaningful
The answer is fragmentary 70-74
The answer demonstrates the student's vague ideas about 65-69
the object of study
The level of knowledge is minimally satisfactory 60-64
The level of knowledge is unsatisfactory <60
Skills
= solving | The answer characterizes the ability to: 95-100
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Requirements for knowledge, skills, communication,

Indicator

NQF descriptors autonomy and responsibility of .
evaluation
complex problems - identify problems;
and problems that - formulate hypotheses;
require updating - solve problems;
and integration of - update knowledge;
knowledge, often in - integrate knowledge;
conditions of - to carry out innovative activity;
incomplete / - to carry out scientific activity
insufficient The answer characterizes the ability to apply knowledge in 90-94
information and practice with minor errors
conflicting The answer characterizes the ability to apply knowledge in 85-89
requirements; practice, but has some inaccuracies in the implementation
conducting research | of one requirement
and / or innovation | The answer characterizes the ability to apply knowledge in 80-84
activities practice, but has some inaccuracies in the implementation
of the two requirements
The answer characterizes the ability to apply knowledge in 75-79
practice, but has some inaccuracies in the implementation
of the three requirements
The answer characterizes the ability to apply knowledge in 70-74
practice, but has some inaccuracies in the implementation
of the four requirements
The answer characterizes the ability to apply knowledge in 65-69
practice when performing tasks on the model
The answer characterizes the application of knowledge in 60-64
performing tasks on the model, but with inaccuracies
The level of skills is unsatisfactory <60
Communication
+ cClear and Clarity of the answer (report). Language: 95-100
unambiguous - correct;
presenting of own - clean;
conclusions, as well as | - clear;
knowledge and - accurate;
explanations that - logical,
substantiate them, to - expressive;
specialists and non- - concise.
specialists, in Communication strategy:
particular to students; | - consistent and consistent development of thought;
+ use of foreign - the presence of logical own judgments;
languages in - relevant reasoning and its compliance with the defended
professional activities | provisions;
- correct structure of the answer (report);
- correct answers to questions;
- appropriate technique for answering questions;
- ability to draw conclusions and formulate proposals;
- use of foreign languages in professional activities
Sufficient clarity of the answer (report) with minor errors; 90-94

Appropriate communication strategy with minor flaws




NQF descriptors

Requirements for knowledge, skills, communication,
autonomy and responsibility

Indicator
of
evaluation

Good clarity of the answer (report) and appropriate
communication strategy (three requirements in total are not
realized)

85-89

Good clarity of response (report) and appropriate
communication strategy (four requirements not
implemented in total)

80-84

Good comprehensibility of the answer (report) and
appropriate communication strategy (five requirements in
total are not fulfilled)

75-79

Satisfactory clarity of response (report) and appropriate
communication strategy (a total of seven requirements not
implemented)

70-74

Satisfactory comprehensibility of the answer (report) and
communication strategy with errors (nine requirements are
not implemented in total)

65-69

Satisfactory comprehensibility of the answer (report) and
communication strategy with errors (a total of 10
requirements are not implemented)

60-64

The level of communication is unsatisfactory

<60

Autonomy and responsibility

+ responsibility for the
development of
professional
knowledge and
practices, assessment
of the strategic
development of the
team;

« ability to further
study, which is largely
autonomous and
independent

Excellent competence:

- use of principles and methods of organizing team
activities;

- effective distribution of powers in the team structure;

- maintaining a balanced relationship with team members
(responsibility for the relationship);

- stress resistance;

- self-regulation;

- work activity in extreme situations;

- the level of personal attitude to the case;

- mastery of all types of educational activities;

- degree of possession of fundamental knowledge;

- the appropriate level of formation of general educational
skills and abilities

95-100

Confident mastery of the competencies of autonomy and
responsibility with minor flaws

90-94

Good mastery of autonomy and responsibility competencies
(two requirements not met)

85-89

Good mastery of autonomy and responsibility competencies
(three requirements not met)

80-84

Good mastery of autonomy and responsibility competencies
(four requirements not met)

75-79

Satisfactory mastery of autonomy and responsibility
competencies (five requirements not met)

70-74

Satisfactory mastery of autonomy and responsibility
competencies (six requirements not met)

65-69
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. Requirements for knowledge, skills, communication, Indicator
NQF descriptors o of
autonomy and responsibility :
evaluation
Satisfactory mastery of autonomy and responsibility 60-64
competencies (fragmentary level)
The level of autonomy and responsibility is unsatisfactory <60

7. TOOLS, EQUIPMENT AND SOFTWARE
Technical training
Activated university mail account (student.i.p. @ Nmu.one) at Office365.
Electronic library of the department for educational and methodological support of the
discipline.
Software: Windows, MS Office, Autodesk AutoCAD
MOODLE remote platform.

8. Recommended sources of information

1. Tmxenepna Ta komm totepHa rpadika [TekcT|: migpydyHUK Ajs CTYICHTIB
Buiux 3aki. ocBitu /O.1. Jlomatko. — [l.: “HamionansHuii ripHu4uii yHIBEepCcUTET ,
2010. — 286 c.

2. ImkenepHa rpadika B ripuuntsi [Tekct]: HaBu. mocioHuk /O.1. lomatko. —
3-te Bua. nom. Ta Bumpasi. — Jl.: JIBH3 “HarmionansHuii TipHUYui yHIBEpCHUTET ,
2011. - 281 c.

3. Bamxa I'.K.MamunoOyniBHe kpecieHHs [Tekcr]: HaBu. mocionuk / I'.K.
Bamxa, O0.0. fkymesa, I'.C. Ten, [.B. Bepuep. — /l.: HamionaneHuii TipHHYMIMA
yHiBepcuret, 2011. — 168 c.

4. «HapucHa reomeTpis Ta iHkeHepHa rpadika (po3ain «HapucHa reomeTpis»).
MeTtoauyHi BKa3iBKH JIO ayAUTOPHOI 1 caMOCTIHOT poOIT IJiA CTYJAEHTIB HAIpsAMY
niaroroBku 6.050301 Tipaunrso / O.C.XKostsak, T.C.CasenwseBa, I'.C. Ten - /.
JABH3 «HI'Y», 2016. — 55 c.

5. Meroanuni pekoMeHaIlii 3 TEOMETPUIHOTO Ta MPOEKIIHHOTO KPECICHHS 3
mucruiutian «ImkenepHa rpadika»/O.C. Kostak, T.C. Casenbena, JI. C. IlycToBoi,
— Huinpo: JIBH3 «HI'Y», 2017. — 64 c.

6. MeroauuHi pekoMeHAaIlli 3 BUKOHAHHS KPECJACHHS Hapi3edl 3 JUCIUILUIIHU
«Imxenepra rpadika» 3a crenianpHicTIO 184 «[iprunrBo» /O.C. XKosrsk, T.C.
Casennena, J1. C. IlyctoBoii, — uinpo: ABH3 «HI'Y», 2018. — 43 c.

7. ImxkenepHa rpadika. MeronuuHi peKOMEHJAIli 3 MPOEKIIHHOTO
kpeciienns / T.C. CaBenneBa, J[.C. IlyctoBoii; Ham. TexH. yH-T «JIHIIpOBCHKA
nomitexuaikay. — Jlainpo: HTY «/II1», 2020. — 52 c.

8. Bamxka I'.K. T'eomerpmune xkpecinenHs [TekcT]: HaBYaIbHO-HAOYHHIA
nocionnk / I'.K. Bamxa, O.C. Xosrak, 0.0. SxymeBa, A.C. Ten - /l.:
Hauionanbauii ripununii yaisepcuret, 2013. — 242 c.

9. Bamxa I' K. IlpoekmiiiHe kpecimeHHs [TekcT]: HaBYalbHO-HAOYHUU
nocionuk / I'.K. Bamxka, C.B. banamos, T.A. Ky3nenosa, O.B. ®enockina — /l.:
Hauionanbauii ripununii yaisepcuret, 2013. — 242 c.
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10. Bamxka [I'.K. CxknaganpHe KpecieHHs [TeKcT]|: HaBYaJdbHO-HAOYHUUN
nocionuk / I'.K. Bamxka, O.C. Xoprak, O.0O. Sxymena, [.B. Bepuep — /.:
HanionansHuii rippnunii ynisepcurert, 2013. — 242 c.

11. OcHOBM BUKOpHUCTaHHSI cucTeMu Komi toTepHoi rpadiku AutoCAD 2007.
MeTtonnuHl pexkoMeHAallli JOHAaBYaJIbHO-KOMIT IOTEPHOT MPAKTUKU ISl CTYJEHTIB
Hanpsamy miarotoBku 6.050301 TI'ipaunrso / O.I. Jomatko, C.B. banamos, O.C.
Kostak, T.C. CasenneBa; 3apen. O.I. Honmatka. — JI.: HarmionansHuii TipHHYM
yniBepcuret, 2010. — 56 c.

12. I'padiune odopMieHHS cXeM EIEKTPUYHUX MNPUHIMUNIOBUX. MeToanuHi
BKa3iBKM /IO TMPAKTUYHHUX 3aHATh JUIS CTYIAEHTIB HampsMmiB miarotoBku 0501
iHpopmaTHka Ta obuMcatoBaibHa TexHika; 0502 aBromartuka Ta ynpasiinas; 0507
eJIEKTPOTEXHIKa Ta enekTpomexanika; 0509 pagiorexHika, paiioeIeKTPOHHI anapaTu
ta 3B’s30K; 0510 wmeTposorisi, BHUMIpIOBaJIbHa TeXHIKa Ta 1H(pOpMaIlliifHO-
BUMIproBalibHI TexHosiorii Ta 1701 indopmariiina 6Oes3neka./ C.B.banamos,
JI.M.bnaronapua, I'.C.Ten.— Juinponerporcek.: HI'Y, 2010.-30 c.

13. eipkyn JLI. Imxenepna ta xomm’torepHa rpadika. AutoCAD : Hapu.
noci6. / JLI. LBipkyn, JI.B. bemrra; min. 3ar. pen. JLI. LBipkyna ; M-Bo ocBiTH 1
Hayku Ykpainu, HTY «Jlninposcbka nomitexuikay. — Juinpo: HTY «AIl», 2018. —
209 c.

14. banamos C.B. «Buxopucranns 3aco6iB AUTOCAD 2012 npu cTBopeHHI
KpECJIEeHHKIB 3a 3d MOAEISIMI»: METOAUYHI PEKOMEH/IAIIIT IJIsl CTY/I. BHIIl. HABY. 3aKII.
/ C.B. banamos, [.B. Bepuep, T.O. [lucemenkona; Har. rips. yu-1. — J[.: HI'Y, 2015.
-59 c.

15. «lmxenepna rtpadika» (pozmin «Komm’rorepHa rpadika») Meroaudni
pekoMenaallii 1o BukoHaHHs JadoparopHux pobit / T.C. CaBenbeBa, O.0. Sfkymiena,
O.B. ®enockina —/1.: HI'Y, 2013. — 38 c.

16. AutoCAD for Engineering Graphics, Gary R. Bertoline, 592p. ISBN:
9780023090424
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