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®opmu 3100yTTH OCBITH Ouna (aeHHa)

Pesyabratu HaBuanHsa. BiamosimHo no CrangapTy BUINOI OCBITH Ta OCBITHBOI NpOrpamu
JUCLHUIUTIHA Ma€ 3a0€3MEeUUTH:

—  KomhemenmHocmi: 31aTHICTh PO3B’A3yBaTH CKIIQIHI CIeIliali30BaHi 3aBJaHHA 200 MPaKTHUIHI
mpoOyieMy  iHKeHepii TpOorpaMHOTO 3a0e3NedeHHs, IO XapaKTepH3YIOThCA KOMIUIEKCHICTIO Ta
HEBU3HAYEHICTIO YMOB, 13 32CTOCYBaHHAM TEOPiii Ta METOIIB iH(OopMaLiHHIX TEXHOIOTIH; 3MaTHICTh OpaTh
y4acTb Yy HPOEKTYBaHHI MPOTPAMHOTO 3a0€3MEUYCHHS, BKJIIOYAIOYM IIPOBEACHHS MOJEIIOBaHHSA
(dbopmanbHHUI ONMKC) HOTO CTPYKTYpPH, TIOBEIIHKA Ta MPOLECiB (HYHKIIOHYBaHHS, 3AaTHICTh PO3POOIIATH
apxiTeKTypu, MOAYJNi Ta KOMIOHEHTH MPOTPaMHUX CHCTEM; 3[aTHICTh HAKONMMYYBaTH, OOpOOIATH Ta
cucTeMaTu3yBaTu npodeciiiHi 3HaHHsI 00 CTBOPEHHS 1 CYHNPOBOIKEHHS IPOrPaMHOro 3a0e3MneveHHs Ta
BM3HAHHS BA)KJIIMBOCTI HAaBYAHHS IMPOTATOM BCHOTO XHUTTS, 3IATHICTh peanizoByBatu (ha3u Ta iTeparii
JKUTTEBOTO IUKITY IPOTPAMHHUX CHCTEM Ta iHPOPMALiHHUX TEXHOJIOTiH Ha OCHOBI BiATIOBITHUX MOJENEH i
MiAXOIB pO3pOOKH MPOrpaMHOTO 3a0e3MeueHHs; 3/IaTHICTh 3IIHCHIOBATH TPOLEC IHTErpallii CHCTEMH,
3aCTOCOBYBATH CTaHAAPTH 1 MPOUEAYPH YIPABIiHHSA 3MiHAMH IS MATPUMKH MLITICHOCTI, 3araibHOT
(YHKIIIOHATBHOCTI 1 HaAIHHOCTI MPOTPaMHOTO 3a0e3MedeHHs; 3[aTHICTh OOTPYHTOBAaHO OOWpaTH Ta
OCBOIOBATH IHCTPYMEHTAPIii 3 pO3pOOKH Ta CYIIPOBOKEHHS MPOTrPaMHOT0 3a0e3MeYCHHSI.

—  npocpamui pezyavmamu HAGUAHHA: AHATI3YBAaTH, IMUICCIPSIMOBAHO IIIYKAaTH 1 BHOUpPATH
HeoOXimHI ansi BUpimieHHS TpodeciiHuX 3aBaaHb iH(OPMAaIiHHO-TOBIIHUKOBI pecypcH 1 3HaHHS 3
ypaxyBaHHSIM CyYaCHHX JOCSITHEHb HAYKH i TEXHIKW; 3HATH OCHOBHI TpoLiecH, (a3u Ta iTepallii >)KHTTEBOTO
UKy TPOTrpaMHOro 3a0e3ledeHHs; MPOBOAUTH INEPEINPOEKTHE OOCTEKEHHS MpeIMEeTHOI o0JacTi,
CHUCTEeMHHU aHaii3 00'€KTa TPOEKTYBaHHS; BHUOWpATH BUXITHI JaHi UIA TPOEKTYBaHHS, KEPYHOUUCH
(hopMaTbHIMHU METOIAMH OIHCY BUMOT Ta MOJICTIOBAHHS; 3aCTOCOBYBATH Ha IIPAKTHUIII €(pEeKTHBHI TiIX0TU
HIOI0 TPOEKTYBaHHS MNPOTPaMHOTO 3a0E3MEUYEHHsS; 3aCTOCOBYBAaTH HA MPAKTUIl 1HCTpyMEHTabHI
MporpamMHi 3aco0W JOMEHHOTO aHajli3y, NPOEKTYBaHHS, TECTyBaHHS, Bi3yamizallii, BUMIpIOBaHb Ta
JOKYMEHTYBaHHS IPOIPaMHOT0 3a0€3IeYCHHS.

3MicT HaBYaJdBHOI AUCHUILTIHA. Beryn no apxiTekTypu mporpaM. Mojeni, kKapkacu Ta 3pa3Ku
NPOEKTYBaHHA. THIK apxiTeKTyp Ta iX Mojelni. ApXiTeKTypa: HOTaIlisl, CTAaHAapTH Ta 1HCTPYMEHTAIbHI
3aco0u. ApxiTekTypHi maomonu i ctuii. KoHTpomns sikocTi mpu BUOOpi apXiTekTypu. BeTym B paeranpHe
NpPOEKTyBaHHA. JliarpaMy TIOCHIJJOBHOCTI Ta JAiarpaMH IOTOKIB JaHUX B JETaJbHOMY HpPOEKTYBaHHI.
Crenudikamis anropuTMiB, KiaciB Ta (QYHKIiH. 3pa3ku NpoekTyBaHHs. biOmioTekn craHIapTHHX
mrabsioniB. CraHaapTd, HOTamis Ta IHCTPYMEHTaJbHI 3acoOM MpOEKTyBaHHA. BIUIMB JeTanbHOTO
NPOEKTYBaHHS Ha IIPOEKT

3anaHoBaHa HaBYAJbHA JisUIBHICTB: Jekmii — 34 rox, maboparopHi 3aHiATTI — 34 TOf,
camocriiina podota — 142 rox, pazom — 210 rog.

@opMu (MeTOAM) HABYAHHA: JIEKI[] (3 BUKOPHUCTaHHSIM METOIIB Bi3yalisaiii); JabopaTopHi
3aHATTSA (3 BAKOPUCTAHHSIM METO/IiB KOMIT FOTEPHOT'O MOJICIIIOBaHHS), CAMOCTiiHa po0oTa

@opMu OULIHIOBAHHS Pe3yJbTATIB HABYAHHS: 3aXHCT J1a0OpaTOpHUX poOi, TeCTyBaHHS, iCIHT,
3aXHCT KYPCOBOT'O TIPOCKTY

®opmMHU ceMeCTPOBOr0 KOHTPOJIIO: iCITUT, 3aXUCT KYPCOBOTO MPOEKTY

HapuyanabHi pecypeu:

1. ®opkyn 10. B., Sdmmna O.M. Metoauuni BKa3iBKH 10 BHUKOHAHHS KypPCOBOI'O IPOEKTY 3
JUCIIUIUTIHUA  «ApXIiTEKTypa Ta MPOEKTYBaHHS IPOrPaMHOrO 3a0e3MeUYCHHs» Ui CTY/ICHTIB
cnenianbHocTi 121 «ImxeHepis mporpamHoro 3abesnedeHus»/ HO. B. @opkyn, O.M.AmuHa. —
Xmenpannpkuii: XHY, 2023. — 42 c.

2. KOHCIEKT JIeKILili 3 qUCHHUILTIHU «APXITEKTypa Ta IPOEKTYBaHHs IPOrPAMHOTO 3a0€3MEYEHH D IS
3100yBayiB BHMIIOI OCBITM mepumoro (0akajaBpChbKOr0) PIBHSA 32 OCBITHBO-TIPOQECIHHOIO
nporpamMor0  «lmkeHepis mporpamHoro 3a0esmedeHHs» 13 chnemianbHocTi 121 — «lmKeHepis
nporpamHoro 3abesneuenns» / Yki. B.B.3asropoaniii, K.M.SlinoBa. — Kam’siuceke: JJATY, 2019.—
144c.
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Mapriu P. Uncra apxitekrypa /Pobept Maprin. — Xapkis: ®abyma, 2019. — 416 c.

®pimen E. Head First. [aTtepuu npoextyBanns /Epik ®pimen, Enizabet Pobcon. — Xapkis: dadyia,
2020. - 672 c.

Richards M. Fundamentals of Software Architecture: An Engineering Approach / Mark Richards,
NealFord. — Sebastopol, California: O'Reilly Media — 1st edition, 2020. — 419 p.

Lanciaux R. Modern Front-end Architecture: Optimize Your Front-end Development with
Components, Storybook, and Mise en Place Philosophy / Ryan Lanciaux — New York: Apress, 2021
—144 p.

Frighi V. Smart Architecture — A Sustainable Approach for Transparent Building
ComponentsDesign / Valentina Frighi — Berlin: Springer — 1st edition, 2022. — 293 p.
Monaynbhe cepemosuiiie s HaBdanusts MOODLE. Toctyn fo pecypcey : https:/msn.khmnu.edu.ua
Enexrponna 6i6mioTeka yHiBepcuretry Jloctym g0 pecypcy : https:/lib.khnu.km.ua

. Pemosurapiit XHY. Joctyn mo pecypey: http://elar.khmnu.edu.ua/jspui/?locate=uk

Bukaanaui: kana. TexH. Hayk, noueHt Ammaa O.M., KaHA. TexH. HayK, norenT @opkyH H0.B.



SOFTWARE ARCHITECTURE AND DESIGN

Type of discipline Mandatory

Level of higher education First (bachelor's)
Language of instruction Ukrainian
Semesters sixth

ECTS credits 5

Course study mode Full-time (full-time)

Learning outcomes. According to the Standard of Higher Education and Educational Program, the
discipline must ensure:

Integral Competence (IC): Ability to solve complex, specialised tasks or practical problems in
software engineering, characterised by complexity and uncertainty of conditions, using information
technology theories and methods.

Special (Professional) Competencies (PC): Ability to participate in software design, including
modelling (formal description) of its structure, behaviour, and operational processes. Ability to develop
architectures, modules, and components of software systems. Ability to accumulate, process, and
systematise professional knowledge regarding the creation and maintenance of software and recognise the
importance of lifelong learning. Ability to implement phases and iterations of the life cycle of software
systems and information technologies based on relevant software development models and approaches.
Ability to execute the system integration process and apply standards and change management procedures
to maintain the integrity, overall functionality, and reliability of the software. Ability to reasonably choose
and master the toolkit for software development and maintenance.

Program learning outcomes. To analyse, purposefully search for, and select the necessary
information, reference resources, and knowledge for solving professional tasks, considering modern
scientific and technical achievements. To understand the software lifecycle’s leading processes, phases, and
iterations. To conduct a pre-project survey of the subject area and system analysis of the design object. To
select initial data for design, guided by formal methods of requirement descriptions and modelling. To
apply effective software design approaches in practice. To use instrumental software tools in practice for
domain analysis, design, testing, visualisation, measurement, and software documentation

The content of the discipline. Introduction to Application Architecture. Models, wireframes, and
design samples. Types of architectures and their models. Architecture: Notation, Standards, and Tools.
Architectural templates and styles. Quality control when choosing an architecture. Introduction to detailed
design. Sequence diagrams and data flow diagrams in detailed design. Specification of algorithms, classes,
and functions. Design samples. Libraries of standard templates. Standards, notation, and design tools. The
Impact of Detailed Design on the Project.

Planned educational activities: lectures —34 hours, laboratory classes — 34 hours, individual work
— 142 hours, total — 210 hours.

Forms (methods) of training: lectures (using visualization methods); laboratory classes (using
computer modeling methods), independent work

Forms of assessment of learning outcomes: defense of laboratory work, testing, exam, defense
of a course project

Formi of semester control: exam, defense of the course project

Learning Resources:

1. ®opkyn 10. B., Slmmna O.M. Meroanyni BKa3iBKH 0 BHKOHAHHS KYPCOBOTO IPOEKTY 3
JUCIUIUTIHA  «ApXIiTEKTypa Ta MPOEKTYBaHHsS MPOrPaMHOrO 3a0e3MedeHHs» s CTYJCHTIB
cnemianpHocTi 121 «ImkeHepis mporpamHoro 3abesnedeHus»/ FO. B. ®opkyn, O.M.Amuna. —
Xwmenpuunpkuii: XHY, 2023. - 42 c.

2. KoHCIEKT JIEKILil 3 JUCHHUILTIHU « APXITEKTYpa Ta MPOEKTYBaHHs IPOrPAMHOTO 3a0€3MEYEHH D) IS
3m100yBayiB  BHIIOI OCBITH Mepmoro (0akamaBpChbKOr0) PIBHSA 32 OCBITHBO-TIPOQECIHHOIO

nporpamoro  «lmxkeHepist mporpamHoro 3abesnedeHHs» i3 cnemiaiabHOCcTi 121 — «lHXKeHepis
nporpamHoro 3abesneuenns» / Yki. B.B.3asropoaniii, K.M.SnoBa. — Kam’siuceke: JJATY, 2019.—
144c.

Maprin P. Uucra apxitekrypa /Pooept Maprin. — Xapkis: ®abdyina, 2019. — 416 c.
Opimen E. Head First. [latepau npoekryBanns /Epik ®@pimen, Enizader Poocon. — Xapkis: ®adyna,
2020. - 672 c.
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5. Richards M. Fundamentals of Software Architecture: An Engineering Approach / Mark Richards,
NealFord. — Sebastopol, California: O'Reilly Media — 1st edition, 2020. — 419 p.

6. Lanciaux R. Modern Front-end Architecture: Optimize Your Front-end Development with
Components, Storybook, and Mise en Place Philosophy / Ryan Lanciaux — New York: Apress, 2021
—144 p.

7. Frighi V. Smart Architecture — A Sustainable Approach for Transparent Building
ComponentsDesign / Valentina Frighi — Berlin: Springer — 1st edition, 2022. — 293 p.

8. Modular learning environment MOODLE. Access to the resource: https:/msn.khmnu.edu.ua

9. Electronic Library of the University Access to the resource: https:/lib.khnu.km.ua

10. KhNU Repository. Access to the resource: http://elar.khmnu.edu.ua/jspui/?locate=uk

Lecturers: Ph.D. Tech. Doctor of Physical Sciences, Associate Professor Yashina O.M., Ph.D.
Tech. Doctor of Physical Sciences, Associate Professor Forkun Y.V.



