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Outline of the Course

1. Course description, goals, objectives, and learning outcomes

The purpose of studying the credit module "Coursework in Software Engineering" is to
consolidate, deepen, and generalize the theoretical knowledge and practical skills that students
acquire during the study of the discipline "Software Engineering”, the formation of a number of
competencies in students, namely:

- application of the principles of designing and building software for computer systems;

- application of a template approach to the design of software systems and the UML

language;

- application of methods and means of collective software development;

- application of an object-oriented approach to collective software development.

The subject of the credit module "Coursework in Software Engineering" is methods, methods,

patterns, tools and systems for research, automated and automatic design, debugging,

production and operation, design documentation, standards, procedures and means of

supporting software life cycle management.

Learning outcomes. After mastering the credit module, students must demonstrate the following
learning outcomes (®K3, ®K8, [IPH10)::

knowledge:

- stages, methods and standards of software development;

- patterns design method;

- basic patterns of software design and the principles of their construction and application;

- principles of component design.

skill:
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- determine the sources of requirements and ensure the process of their formation;
- develop user requirements specifications;

- perform requirements analysis;

- develop a specification of software requirements;

- model various aspects of the system;

- design components of an architectural solution;

- apply and create reusable components.

experience:

- pattern design method;

- development of user requirements specifications;
- modeling various aspects of the system;

- application and creation of reusable components.

2. Prerequisites and post-requisites of the course (the place of the course in the scheme of

studies in accordance with curriculum)

A list of disciplines, or knowledge and skills, possession of which is necessary for a student:

a basic level of knowledge, skills and abilities in such disciplines as "Discrete Mathematics",
"Differential and Integral Calculus" and "Physics";

basic level of knowledge of Java programming language, or JavaScript, or C ++, or Python;

basic level of mastery of the tools of the integrated development environment Eclipse or IntelliJ
IDEA;

basic level of mastery of UML modeling tools ArgoUML or Umbrello.

The following disciplines are based on the learning outcomes of this discipline:

computer architecture;

computer networks;

parallel programming;

system software;

coursework on computer architecture;
coursework on system software.

Content of the course

The coursework is performed according to an individual task and is prepared for defense in the

final period of theoretical training. The coursework must be prepared for the defense within the term

stipulated in the assignment and agreed with the teacher. An explanatory note in the composition is

submitted to the defense of the coursework:

e title page;
e technical task;
e content;
e ntroduction;
e main part; includes the following sections:
- an overview of collective software development methods;
- software application design, development of possible precedents of the developed
software application;
- development of a software application;
- software application testing;
e conclusions;



e references;
e applications.

3.1 Stages of coursework

The main stages of coursework:

Getting a topic and task

Selection and study of literature

Formation of the technical task

Overview of collective software development methods

Development of precedents of the developed software
application

Development of a software application

Software application testing

Issuance of an explanatory note

Submission of a coursework for review

Protection of the coursework

4. Coursebooks and teaching resources

Basic literature:

1.

Design Patterns: elements of reusable object-oriented software / Erich Gamma, Richard Helm,
Ralph Johnson, John Vlissides. Indianapolis: - Addison-Wesley, 1994. - 417 p. ISBN: 0201633612.
Mark Grand. Patterns in Java: A Catalog of Reusable Design Patterns Illustrated with UML,
Volume 1, 2nd Edition. - Wiley Publishing, 2002. - 480 p. ISBN: 0471258393

IH}#ceHepia npoepamHo20 3abe3rnevyeHHA: MemoOUYHi 8KA3i8KU 00 BUKOHAHHA 1a60pamopHUX
pobim 0151 cmydeHmise Hanpamy nidzomosku 6.050102 «Komn’tomepHa iHxeHepiax». Y. |.
CmpykmypHi wabnoHu. / Yknad.: A. O. bondak, O. H. Aby Ycbax. - K.: HTYY «KTlll», 2011. — 40 c.
IH}#ceHepia npoepamHo20 3abe3rnevyeHHA: MemoOUYHi 8KA3i8KU 00 BUKOHAHHA 1a60pamopHUX
pobim 0na cmydeHmis Hanpamy nidzomosku 6.050102 «Komn’tomepHa iHxceHepia». Y. Il.
Lllab0HU nosediHKu ma nopooxysansHi wabsaoHu. / Yknad.: A. O. bondak, O. H. Aby Ycbax. - K.:
HTYY «KIlll», 2011. - 44 c.

Theo Mandel. The Elements of User Interface Design. - John Wiley & Sons, 2005. - 468 p. ISBN:
0471162671

6. Bruce Eckel. Thinking in Java, 4th ed. — Printice hall, 2006. — 1057 p. ISBN: 0131872486

Additional literature:

1.

MpoepamHa iHxceHepis: [[iopyyHuk] / Jlaspiwjesa K.M. — K.: Akademnepioduka, 2008. — 319 c.
ISBN 978-966—-02-5052-9

06’ekmHo-opieHmosaHe npozpamysaHHs: [[1lidpyyHuk] / B.B. bybauk. — K.: IT-kHuza, 2015. — 624
C.

baHdypa B.B., XpabamuH P.l. Apximekmypa ma npoekmyeaHHA npo2pamHo20 3a6e3ne4YeHHA:
KoHcrekm nekyili. — IsaHo-®paHKiscobk: IOHTYHI, 2012. — 240 c.

lMpoekmysaHHsA iHghopmayiliHux cucmem: 3a2an6Hi NUMAHHA meopii npoekmysaHHA IC
(koHcrekm nekyil): Hasy. nocib. 0aa cmyo. cneuiansHocmi 122 «Komn’rtomepHi Hayku» / KMl im.



leopsa CikopcbKozo; yknao.: O. C. KosaneHkKo, /1. M. [JobposceKka. — Kuie : KIl im. lzops
Cikopcbkoeo, 2020. — 192 c.

5. lMomoposa O.B., losopyweHKo T.0. [TpoekmysaHHs iHmepgpelicie Kopucmyesa4ya: Hag4Y.nocibHUK -
XmenbHuybkul: XHY, 2011. - 206 c.

6. [poekmysaHHA Ma M0oOento8aHHA NPO2PAMHO20 3abe3nevYeHHA Cy4acHUX iHghopmauiliHux
cucmem /T. B. TabyHwuK, T.l. KannieHko, O.A. MNemposa — 3anopixcxa : fuke lNone, 2016. — 250
C.

7. HasuanvHuli nocibHuk 3 ducyunaiHu « TexHonoaii po3pobKu npoepamHo2o 3abe3neyeHHa» 015
cmydeHmis crieyianbHocmi 123 «Komn’tomepHa iHxeHepia» / leemapvosa /1.M., [po3za .M.,
Comos C.B. —Tllonmasa: NonmHTY, 2017. — 218 c.

8. byu ., AkobcoH A., Pambo [w. UML. Knaccuka CS. 2-e u3d./ Mep. ¢ aHen.; [0d obweli pedakyuel
npog. C. Opnosa — CI16.: Mumep, 2007. —736 c.

9. Bebep [xc. TexHosnoazua Java / Mep. ¢ aHen. — Cl16.: BXB-Memepbype, 1997. — 1104 c.

10. Kepuescku [x. PecpakmopuHe ¢ ucnosns3osaHuem wabaoHos (mnammepHo8 npoekmuposaHus) /
llep. c aHen. — M.: «Bunbamc», 2006. — 400 c.

11. 3kKenb b. dunocogus Java. bubnuomeka npoepammucma / Mep. ¢ aHen. — C-116.: Mumep, 2003. —
976 c.

12. /lapmaH K. MpumeneHue UML 2.0 u wabnoHos npoekmuposaHus / Mep. ¢ aHea. — M.:
«Buneamc», 2013. — 736 c.

13. HoymoH 1., lWunm . Java 2 / Iep. ¢ aHen. — Cl16,: 6XB-lemepbype, 2000. — 1072 c.

14. ®aynep M. ApxumeKkmypa KopropamusHbIX Mpo2pammHbIX rnpuaoxeHul. — M.: «Buabamc»,
2007. — 544 c.

15. XopcmmaHH K., KopHenn . Java 2. bubauomeka npogeccuoHana, mom 1. OcHossl. / [ep. ¢ aHaen.
— 9-e u30. — M.: «Bunbamc», 2014. — 864 c.

16. XopcmmaHH K., KopHenn I. Java 2. bubnuomeka npogeccuoHana, mom 2. ToHKocmu
npozpammuposaHus. / lep. c aHen. — 9-e u30. — M.: «Buneamc», 2014. — 1008 c.

17. Wunom T., Xoamc [xc. ickyccmeo npoepammuposaHus Ha Java / lep. ¢ aHen.— M.:
«JJuanekmuka», 2005. — 336 c.

18. Limynnep Axc. Oceoli camocmosamesnsHo UML 2 3a 24 yaca. Mpakmuyeckoe pykosodcmeo / lep.
c aHen. — M.: «Buneamcy», 2005. — 416 c.

19. 3mbnep C., Cadanadxc 1. PecpakmopuHe 6a3 OaHHbIX: 380/H04UOHHOE npoeKkmuposaHue. — M.:
«Buneamc», 2007. — 368 c.

20. Framma 3. u dp., MMpuembl 06bEKMHO-0PUEHMUPOBAHHO20 NPOEKMUPO8AHUU. [TammepHbI
npoekmuposaHxsa. / lNep. ¢ aHen. — C-16.: Mumep, 2001. — 366 c.

21. TpaHO M. LlabnoHsbl npoekmuposaHus e Java. / Mep. ¢ aHen. — M.: Hosoe 3HaHue, 2004. — 560 c.

22. MaHden T. Paspabomka nosb3osamesscko2o uHmepgelica. / Mep. ¢ aHen. — M.: AMK [lpecc,
2001. -416c.

23. /ICTY TOCT 2.001:2006 EQuHa cucmema KOHCMpPYKMopcbKoi 00KymeHmauii. 3a2anbHi
nonoxceHHa (FTOCT 2.001-93, IDT).

24. ICTY TOCT 2.051:2006 €0uHa cucmema KOHCMpPYKMopcbKoi 00KymeHmauii. EneKmpoHHi
0oKymeHmMu. 3a2asbHi nonoxceHHa (FOCT 2.051-2006, IDT).

25. [ICTY ISO 5457:2006 (I1SO 5457:1999, IDT) HauioHanbHuli cmaHoapm YKkpaiHu. [JoKymeHmauis
mexHiYHa Ha supobu. KpecneHuku. Po3mipu ma hopmamul.

26. FOCT 2.701-2008 ECK/A. Cxembl. Budbl u munsl. Obujue mpeb0o8aHUSA K 8bIMOMHEHUO.

27. ACTY TOCT 2.702:2013 ECKA. lNpasuna 8UKOHAHHA eneKkmpu4Hux cxem (FTOCT 2.702-2011, IDT).



28.TOCT 2.721-74 ECK/4. Obo3Ha4yeHus ycnosHble 2paguveckue 8 cxemax. Obo3HavyeHUs obuwez2o
MPUMeHeHUs.

29. FOCT 2.747-68 ECK/]. Obo3Ha4yeHus ycnosHble 2paguyeckue 8 cxemax. Pasmepsi ycr108HbIX
epaghuyeckux o603Ha4eHul.

30. 4CTY 3008-2015 «/epxcasHuli cmaHdapm YKpaiHu. [JokymeHmauis. 38imu e cgpepi HayKu i
mexHiku. Cmpykmypa i npasuna ogopmMaeHHs».

Educational content
5. Methodology

Course work consists of nine stages, which are listed in the table 5.1.

Table 5.1
Semester
The name of the work stage
week
3 Getting a topic and task
4-5 Selection and study of literature
6-7 Formation of the technical task
8-9 Overview of collective software development methods

10-11 Development of precedents of the developed software application

12-13 Development of a software application

14 Software application testing
15 Issuance of an explanatory note
16 Submission of coursework for review
17 Protection of coursework
6. Self-study
No. Number of
in The name of the topic that is submitted for self-study
hours of SS
order
1 Obtaining a topic and assignment for a term paper 1
2 Analysis of the task, selection and study of the literature
3 Development of precedents of the developed software application and 20
development of the software application itself
4 Drawing up an explanatory note to the coursework 4
In total: 30

Policy and Assessment
7. Course policy

The design of the term paper must meet the requirements for reports on research work (ACTY
3008-2015 «lepxcasHuli cmaHdapm YKpaiHu. [oxkymeHmauida. 38imu 8 cghepi HAyKu i MexHiIKu.
Cmpykmypa i npasusna opopMaeHHA»).

All illustrative material in the course work must be done using computer tools. The content of the
illustrative material should sufficiently reflect the main provisions that are being defended.

Both the teacher and the student are obliged to adhere to the Code of Honor of the National
Technical University of Ukraine "Kyiv Polytechnic Institute".
The main provisions of the policy:



- the topic of the course work can be coordinated with the topic of the future qualification work of the
bachelor;
- the stages of the course work must be completed according to the established calendar schedule of
work;
- the developed software application must be tested, the results of testing the software application are
given in the text of the main part of the course work;
- in the case of detection of academic dishonesty and plagiarism, the coursework is returned for radical
revision with a possible change of topic;
- untimely completion of the stage of the course work entails a reduction of the points received for it by
10% if the delay is no more than two weeks, by 20% if the delay is more than two weeks.

The following factors are taken into account when evaluating coursework:

e complete completion of an individual coursework assignment;

correctness of developed precedents;

timeliness of coursework according to the schedule;

independent performance of coursework and absence of signs of plagiarism;
e answers to questions about the content of the coursework during its defense.

o

Types of control and rating system for evaluating learning outcomes (RSE)

The system of evaluating the success of students in the discipline "Coursework in Software
Engineering" is based on the "Regulations on the system of evaluating learning results in “Igor Sikorsky
Kyiv Polytechnic Institute” (https://document.kpi.ua/files/2020 1-273.pdf), Namely, the Rating System
of Evaluation (RSE) of the second type (RSE-2).

RSE-2 for coursework (RK) consists of two components:

e starting component (Rc);
e component of protection (R3).
Rk =Rc + R3
The first (starting) component characterizes the student's course work and its result - the quality of
the explanatory note and the developed software application. The second component characterizes the
quality of the student's defense of the course work.
The size of the scale of the first component equals 80 points, and the second component - 20
points.
The quality of the explanatory note and the degree of compliance with the work schedule
Weight score — 80 (Rc). The criteria for evaluating the components of the explanatory note are
given in Table 8.1.
Table 8.1 — Criteria for evaluating the implementation of the components of the explanatory
note

. Taking into
The maximum
Stage . . account the
Composite works number of points for L
No . timeliness of
timely performance .
execution
1 Lzyout of'lth;./t.ltle page — . . 2 100% of the
2 The availability of a technical task for the 2 grade if the
coursework 3
3 Availability and content of the album description 2 wor ]
4 Availability of content 2 schedule is
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5 Availability and content of the introduction 2 followed
Availability and content of the overview of the

6 methods of collective development of the software 20 90% in case
application of delay up

7 The presence and content of development 15 to 2 weeks
precedents of the software application

3 /2 ,\)/Z;I/gsggx and content of the software 20 80% in delay

9 Availability and content of software application 5 case of more
testing results than 2 weeks

10 Availability and content of conclusions 5

11 Availability and registration of the list of sources 5
In total 80

A student is allowed to defend a coursework on the condition that he has an initial Rc component
of at least 60% of the maximum value, which is
80 x 0.6 = 48 points.

Quality of protection

Weight score — 20 (Rz).

Evaluation criteria for a presentation based on the materials of the coursework and answers to
qguestions:

—mastery of theoretical material up to 10 points;

—the degree of mastery of software application development methods in total up to 10 points.

The defense of the coursework is considered successful if Rz is at least 60% of its maximum value,
i.e.

20 x 0.6 = 12 points.

After the completion of the defense of the course work, the RK is determined, which is later

translated into an assessment on the university scale according to the table:

Scores Rating
100-95 Perfectly
94-85 Very good
84-75 Fine
74-65 Satisfactorily
64-60 Enough
Less than 60 Unsatisfactorily
Admission conditions not met Not allowed

Syllabus of the course

Is designed by teacher PhD, Associate Professor, Andrii Antoniuk

Adopted by Department of Computing Technics (protocol Ne 10, 25 May 2022)
Approved by the Faculty Board of Methodology (protocol Ne 10, 09 June 2022)



