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OCHOBM IHXXEHEPIT TIPOT'PAMHOTI'O 3ABE3INEYEHHA

Tun aucHuIIiHA O060B’sA3K0Ba

PiBenb BHIIOI OCBiTH [Mepmmii (6akanaBpChKUiA)
MogBa BUKJIagaHHA VYkpaincbka

Cemectp Hpyruii

Ob6csar kpeautiB EKTC 5

®opma 3100yTTH OCBiTH OuHa (neHHa)

Pesynomamu naeuannsa. CTyneHT, SKUA YCHIINIHO 3aBEPIIMB BHUBYCHHS JUCHUILIIHH, Ma€:
aHaTI3yBaTH, IUIECTIPSIMOBAHO IIIYKATH 1 BUOMpATH HEOOXIIHI JJIA BUPIIICHHS MpodeciiHuX 3aBIaHb
iH(pOpMaNiifHO-JOBITHUKOBI PECypcH 1 3HaHHS 3 YpaxyBaHHSM CyYaCHHX JOCATHEHb HAayKH 1 TEXHIKH;
3HATH KOJEKC NMpodeciitHOl eTUKH, pO3YMITH COLIaJIbHY 3HAYUMICTh Ta KYJbTYpPHI acriekTH iHxeHepii 13
1 JoTpUMyBaTHCh iX y mpodeciifHiii MisIbHOCTI; 3HATH OCHOBHI TporecH, ¢a3u Ta irepauii )KUTTEBOTO
nukny [13; 3HaTH 1 3acTocoByBatH Tpo(eciiiHi cTaHIapTH 1 1HIII HOPMATHBHO-TIPABOBI JOKYMEHTH B
ramy3i imkenepii [13; mpoBoauTH mepeanpoekTHE OOCTEKEHHS MPEAMETHOI 00acTi, CUCTEMHHUI aHaii3
00'eKTa MPOEKTYBaHHS; BUOMPATH BUXI/IHI IaH1 AJIs IPOEKTYBaHHS, KEPYIOUUCH (HOPMATbHUMU METOJaMH
OINMKCY BUMOT' Ta MOJENIOBAaHHS, 3aCTOCOBYBATH Ha IMPAKTHI €(PEKTHBHI MiIXOIH IIOA0 MPOEKTYBAHHSI
I13; 3acrocoByBaTM Ha NPAKTHUI[l IHCTPYMEHTaJbHI MpPOrpaMHi 3aco0M JOMEHHOTO aHami3y,
MPOEKTYBAaHHS, TECTyBaHHs, Bi3yami3amii, BUMIpIOBaHb Ta JOKyMeHTyBaHHs [I3; MaTu HaBHYKH
KOMaHIHOI pPO3pOOKH, MOTOKEeHHS, 0pOpMIIEHHS 1 BUITYCKY BCIX BUAIB MPOTPaMHOI TOKyMEHTAllii; BMITH
JOKYMEHTYBATH Ta MPE3CHTYBATH Pe3yibTaTH po3podienns I13.

Ilpepexegizumu — BuxinHa.

Kopexegizumu — MojenioBaHHsS Ta OIliHKAa MPOrpaMHOro 3abe3rneueHHs, AHaJi3 BUMOTI Ta SKIiCTh
MIPOrPaMHOT0 3a0€3MEUEHHS.

3mict HaBuadabHOI aucuuILtiHu. [mwxenepHi ocHoBu [13. OcHoBu MoxpentoBaHHs. OCHOBH iH)KeHeEpii
Bumor a0 [I3. Texnonorii po3pobnenus I13. ETuuni Ta KynIbTypHI acleKTH iH)KEHEpii mporpaMHOro
3a0e3neueHHs .

3anjiaHoBaHa HaB4YaJbHA AisJIBHICTB: JeKuli — 36 rof., nabopaTopHi 3aHATTA — 36 roj., camMocCTiiiHa
pobota — 78 rox., pazom — 150 roz.

@®opmu (MeTOAM) HABYAHHS: JIEKI[il (3 BUKOPUCTAaHHSIM METOJIB MPOOJIEMHOTO HaBYaHHS 1 Biyauizallii);
71a00paToOpHi 3aHATTSA (3 BUKOPHCTAHHAM METOAIB iH(pOpMaliifHUX TeXHOJOoriH Ta cyyacHux Case-3aco0iB
MOJIETIIOBAHHS 1 TIPOEKTYBaHHS, MalicTep-KJ1aciB, IPaKTUKYMiB), caMOCTiiHa poOoTa.

®opmu OLiHIOBAHHS pe3y/IbTaTiB HABYAHHS 3aXUCT Ja0OPaTOPHUX pOOIT; TEMATHUHE TECTYBaHHS.

®opma ceMeCTPOBOr0 KOHTPOJIIO: 3aTiK.

HaguanabHi pecypcu:

1. Bopoakina 1., boponkin I'. [HxeHepis nmporpamMHoOro 3a0e3nedyeHHs : Mocid. Ui CTyA. BHIIMX HaBY.
3aknaniB. K : Bun-tBo "Llentp HaBuanbHOi JiTepatypu', 2018. 204 c.

2. JIeyc €., Menbnuk H.. Beryn 1o inxkenepii nporpamuoro 3a0e3nedenHs. JI. : JIbBiBcbKa MoJiTexXHika,
2018. 248 c.

3. Rod Stephens. Beginning Software Engineering: Second Edition. Published by John Wiley & Sons,
Inc., Hoboken, New Jersey. Published simultaneously in Canada and the United Kingdom. 2022. 685 P.
4. Elvis C. Foster. Software Engineering. A Methodical Approach: Second Edition. Published 2022 by
CRC Press, Taylor & Francis Group. Boca Raton-London-New York. 579 P.

5. Monynbae cepenosuine st HapgyanHss MOODLE. Jloctyn no pecypey: https://msn.khmnu.edu.ua/

6. Enextponna 010moTeka YHIBEPCHUTETY. Hoctyn bi (o) pecypey:
http://lib.khmnu.edu.ua/asp/php_f/plage lib.php

Buknagaui: kanauaar TexHiuHuX Hayk, goteHT €mm3aBeta [HATUVYK, acucrent Anacracis JIbOMIHA
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https://msn.khnu.km.ua/
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3 NIOACHIOBAJIBHA 3AIIMCKA

Hucnurnina «OCHOBH 1HXEHEPil MpOorpaMHOTO 3a0e3MedYeHHs», K OAHa 3 (aXxOBHX JUCIMILIIH,
3aliMa€e TMPOBiJHE Miclle y MiAroToBHi (haxiBLiB OCBITHBOIO piBHS «OakamaBp» 31 cremianbHocTi 121
«ImKeHepis mporpaMHOTO 3a0e3MeUYEeHHS» 3a OCBITHRO-TIPO(dECciitHO0 mporpaMoro «IHxeHepist mporpam-
HOTO 3a0e3MeueHHs» 1 € TEOPETHYHUM Ta MPAKTUYHUM (DYHIAMEHTOM [UIsl MOMAAJIBIIOrO BUBYCHHS
CTYJICHTaMH LUKy MPOQeCiiHO-OpI€EHTOBAHUX JTUCIIMILTIH.

Ilpepexeizumu — Buxinna
Kopexkeizumu — MopenoBaHHs Ta OIIHKA TMPOrpaMHOro 3a0e3nedeHHs, AHami3 BUMOT Ta SKICTh
MIPOrPAMHOTO 3a0€3MECUCHHS

Mema Oucyunninu. MeTOIO IUCHMIUIIHM € HABYMTU CTYACHTIB (YyHIAaMEHTAIFHHUM OCHOBaM
1HKeHepii nmporpamHoro 3ade3nedeHns (I113) BiAMOBIAHO 10 3MICTy MiXKHAPOJHOTO MpodeciitHOro CTaH-
napty Guide to the Software Engineering Body of Knowledge (SWEBOK); chopmyBatu B HUX 3arajibHe
YSIBIIGHHSI TIPO 3ajadi, MPOIIECH, METOA0JIOT1I, METOU Ta 3acoOu iHGOpMAIlIMHUX TEXHOJIOTIH, SKi BUKO-
PUCTOBYIOThCS B iHkeHepii [13; 03HaOMUTH 1X 3 OCHOBHHMH TIOJIOKEHHSIMH TEXHOJIOTiH PO3poOIeHHS
13, BKITIOYArOUW PO3TJIS MUTAHb, TIOB'I3aHUX 3 aHATI30M, MPOEKTYBAHHSIM, Peali3alli€lo, TeCTyBaHHSIM,
JOKYMEHTYBaHHSM Ta CyIPOBOJIOM IPOTPAMHHX MPOAYKTIB.

Ilpeomem oucyunninu. Metonu Ta 3acobu imkeHepii 13 3 akmeHTOM Ha KIIOYOBI acCIEKTH
TEOPETUYHOTO i MPAKTHYHOTO HABYAHHS Mpoliecam opranizariii po3poOku 13 3 ypaxyBaHHsIM 6a30BOro
snpa 3nanp SWEBOK.

3asoannsa oucyunninu. ®opmyBaHHs y 3700yBadiB BUMIOI OCBITH 0a30BHX TEOPETUYHX 3HAHB Ta
IPAaKTUYHUX HABMYOK Yy Taiysi iHxeHepii 113 Ha Bcix eramax »*urTeBoro nukiy II3, onanyBaHHS HUMH
HEOOXiTHOTO armapary JUist OJAIbIIOT0 BUBYCHHS IIUKITY MPO(ECciiiHO-OpiEHTOBAHNX JUCIUTLTIH.

BigmoBimao no Cmandapmy euwyoi oceéimu 13 Ta OCBITHBOI IPOrpaMU JTUCIUILIIHA CIIPHUSE
3a0e31eUeHHIO!
komnemenmuocmeii. OK02 — 3naTHICTH OpaTH yyacTh y npoekTyBaHHI [13, BKIItoUaroun NpoBEACHHS
MoJieNtoBaHHs ((popManbHU ONKC) HOTO CTPYKTYPH, MOBEAIHKH Ta MpoleciB ¢pyHKuioHyBaHHs; DKO04 —
3M1aTHICTh (OPMYIIOBATH Ta 3abe3redyBaTH BUMOTH IIOA0 sKkocTi [I3 y BiIMOBIAHOCTI 3 BUMOTaMH
3aMOBHMKA, TEXHIYHUM 3aBJaHHsIM Ta cranmaptamu; ®KO5 — 31aTHICTS TOTpUMYyBaTHCS crenudikartii,
CTaHJapTiB, MPaBWJI 1 peKOMEHAalLINd y MpoQeciiiHiil ramysi npu peanizaiii IpoLECiB )KUTTEBOTO HUKIY;
@®KO08 — 3pmaTHicTh 3acTOCOBYBAaTH (hyHIAMEHTANbHI 1 MDKAMCUMIUIIHAPHI 3HAHHSA Ui YCIHILIHOTO
pO3B’s3aHHS 3aBllaHb 1HXKEHepii mporpamHoro 3adesmeueHHs; PK10 — 31aTHICTP HAKONMWYYBaTH,
00poOIATH Ta cucTeMaTu3yBaTH npodeciiiHi 3HaHHA 1010 CTBOPEHHS 1 CynpoBokeHHs [13 Ta Bu3HaHHSA
BaXJIMBOCTI HaBUaHHS NpoTaroM Bchoro kuTTs; K11 — 3naTtHicTh peanizoByBaTH (a3 Ta iTeparii
KHUTTEBOTO LIUKITY MPOTrPaMHUX CUCTEM Ta 1H()OpMAIIITHUX TEXHOJIOT1H Ha OCHOBI BIAMOBIAHUX MoJeneH 1
miaxoAiB pozpodnenss 113.
npozpamuux pesynomamie naguannsa:. [IPHO1 — anamizyBaru, ninecnpsMoBaHO LIyKaTH 1 BHOUpaTH
HEOOX1AH1 JUIsl BUpILIEHHS NpoQeciiHuX 3aBaaHb 1H(POPMAIiHO-TOBIAHUKOBI pecypcH 1 3HaHHS 3
ypaxyBaHHSM Cy4YyaCHMX JOCSITHeHb Hayku 1 TexHiku; [IPHO2 — 3Hatu komekc mpogeciiiHOi eTHkH,
PO3YMITH COIiaJIbHY 3HAUUMICTh Ta KYJbTYpHI acniekTu iHxeHepii [13 1 norpumyBaTucs ix y npodeciiiHii
nisutbHOCTi; [IPHO3 — 3HaTH ocHOBHI mpornecH, ¢a3u Ta iTepartii xurteBoro rukiy [13; ITIPHO04 — 3nartu 1
3acTOCOBYBaTH MpodeciiiHl cTaHAapTH 1 1HIII HOPMATHUBHO-TIPABOBI1 JOKYMEHTH B raiysi iHxeHepii 113;
[IPH10 — mpoBoauTH NepeanpoekTHE OOCTEe)KEHHS MpeAMEeTHOi 00jacTi, CUCTEeMHMH aHai3 00'ekTa
npoektyBanHs; [IPH11 — BuOupatu BuximHi JaHi JJIs MPOEKTYBaHHS, KEepyHOYHCh (HOpMaTbHUMHU
METOZaMU OMHUCY BUMOT Ta MojemtoBaHHs; [IPH12 — 3actocoByBaty Ha mpakTuii e)eKTUBHI MiIXO0AU
moao npoektyBanHsa [13; [TPH14 — 3acTtocoByBaTHM Ha HpaKTHIl 1HCTPYMEHTaJIbHI IpPOrpaMHiI 3acoou
JIOMEHHOT'O aHali3y, NMPOEKTYyBaHHS, TECTYBaHHS, Bi3yaii3allii, BUMIpIOBaHb Ta JIOKyMeHTyBaHHs [13;



[TPH16 — maTi HaBHMYKM KOMaHIHOI PO3POOKH, MOTOHKEHHS, O(OPMIICHHS 1 BUITYCKY BCiX BHJIB IPO-
rpamHoi gokymenTarii; [IPH23 — BMiTH 1oOKyMeHTYyBaTH Ta Mpe3eHTYBaTH pe3yabTaTu po3pobseHns [13.

Pesynemamu naeuannsa. CTyACHT, SKMH YCIIIHO 3aBEPIIMB BUBYEHHS IUCHUIUIIHH, MAaE:
aHaJi3yBaTH, LUIECHIPSIMOBAHO LIYKAaTH 1 BHOMpPATH HEOOXigHI A BUpIMIEHHS NpodeciiHuX 3aBlIaHb
iH(opMaIliiHO-T0BITHUKOBI PECYpPCH 1 3HAHHS 3 ypaxyBaHHSM CyYacCHHX JOCSITHEHb HAyKH 1 TEXHIKH;
3HATH KOJIEKC MPOo(heciitHOT eTHKH, pO3yMITH COLIAIbHY 3HAYUMICTh Ta KYJIbTYpPHI acrieKTH imxeHepii 113
1 TOTPUMYBATHUCh iX y MpodeciiiHii AiSIBHOCTI; 3HATH OCHOBHI IpoliecH, ¢a3u Ta iTepailii KUTTEBOTO
nukiay I13; 3nartu 1 3acTocoByBaTH mpodeciiiHi cTaHAapTH 1 iHIII HOPMAaTHBHO-TIPABOBI JOKYMEHTH B
ranysi imkenepii [13; mpoBoguTH NepeANpPOEKTHE OOCTEKEHHS MPEIMETHOT 00J1acTi, CHCTEMHUIN aHai3
00'eKTa MPOEKTYBAHHS; BUOMPATH BUXIi/IHI AaHI IS IPOEKTYBAHH, KEPYIOUUCH (POPMaTbHUMU METOAAMHU
OIMCY BUMOTI' Ta MOJICJIIOBAHHS; 3aCTOCOBYBAaTH Ha IMPAKTHUI €(PEKTUBHI MIIXOAM IIOJ0 MPOEKTYBAHHS
[13; 3actocoByBaTM Ha TMpPAKTHUI I1HCTPYMEHTaJNbHI NpPOTpaMHi 3aco0M JTOMEHHOTO aHami3y,
NPOEKTYBAaHHS, TECTYBaHHs, Bi3yami3alii, BHMIpIOBaHb Ta JOKyMEHTyBaHHA [I3; MaTu HaBHYKH
KOMaHJTHO1 pO3pOOKH, MOTOKEHHS, 0(OPMIICHHS 1 BUITYCKY BCIX BUJIB IPOTPAMHOI JOKYMEHTAllii; BMITH
JOKYMEHTYBATH Ta MIPE3EHTYBAaTH pe3yibTaTH po3podienns I13.

IHonimuka oucyunainu OpraHizailisi OCBITHBOTO MIPOIIECY 3 JUCIMILIIHU BiJIIOBIIa€ BUMOTaM TOJIOXEHB
Ipo OpraHizamiiiHe i HaBYAJbHO-METOAMYHE 3a0€3MEeUeHHsI OCBITHBOTO TPOILIECY, OCBITHINM mporpami Ta
HaBYyallbHOMY IutaHy. CTyaeHT 3000B’si3aHUI BiJBiIyBaTH JIEKIii, MPaKTU4YHI 3aHATTA, JaOOpaToOpHi
po0OTH, TOIIO, 3TiHO 3 PO3KIAJOM, HE 3alli3HIOBATHUCS HA 3aHATTS, BUKOHYBATH YCi 3aBJaHHS Ta
KOHTPOJIbHI TOYKHM BiAMOBIAHO 10 rpadika. [Ipomymeni mpakTudHi 3aHATTS 1 JabopaTopHi poOOTH
CTYJEHT 3000B’s13aHUI OMpaIOBaTH CAMOCTIITHO y MOBHOMY 00cs31 1 BII3BITYBATH Mepe/ BUKIaa4eM He
M3HIIIe, HIX 32 THKJISHB O YeproBoi aTecrailii. J{o mpakTHYHUX 3aHATH 1 JJAOOPATOPHUX POOIT CTYICHT
Ma€ MiArOTYBaTHCA 3a BIIMOBITHOIO TEMOIO 1 MPOSABIATH aKTUBHICTh. HaOyTTi 0co00I0 3HaHHS 3
JUCHUILTIHU a00 11 OKpeMHX pO3IiIiB y HehopManbHii OCBITI 3apaxoBYIOThCs BiANoBigHO 10 [TonoxeHHs
PO TIOPSITIOK Tepe3apaxyBaHHs pe3y/IbTaTiB HABUAHHS Ta BU3HAYCHHS akaeMiuHoi pizHuii y XHY.

4 CTPYKTYPA 3AJIIKOBUX KPEJAUTIB JUCIUIIJITHA

KiabkicTh roaus, BiiBe1eHUX Ha:
Hasga posainy (temu) . nabopaTopHi
JIeKITiT paTop CPC
pobotu
Tema 1. [HKeHEpPHI OCHOBU MPOTPAMHOTO 3a0e3MeUeHHS 6 13
Tema 2. OCHOBU MOJICJIFOBaHHS 12 16 27
Tewma 3. OcHOBU iHXeHepii BUMOT J0 TPOTPAMHOTO 5 12 12
3a0e3eYeHHs
Tewma 4. TexHOMIOT11 pO3pOOJICHHS MPOTPAMHOTO 10 3 29
3a0e3meueHHs
Tema 5. ETuyHi Ta KyJIbTYpHI aclieKTH 1HXeHepii 9 4
MPOrPaMHOTO 3a0e3MeUeHHS
Pazom: 36 36 78




5 IPOT'PAMA HABYAJIbHOI JUCLUAILIITHUA

5.1 3micT JekuiiiHOro Kypcy

Homep
JeKIil

IlepeJik TeM Jekuiii, ix anoramii

KinbkicTh
rOAMH

1

2

3

Jlekuis 1. Beryn 10 iHzkeHepii mporpaMHoro 3ade3ne4eHHs

[Iporpama sik popmasizoBaHuii ornuc mnpoiecy oopooku nanux. [Iporpamuunii
3aci0, mporpamMHuii mpoaykT, nporpamue 3abdesnedenns (I13). Buau I13 3a pi3zuu-
mu o3Hakamu. Ckianosi Baptocti [13. Imkenepis [13 sk CyKymHICTh iHXEHEPHUX
MeToAiB i 3aco0iB ctBopenHs [13. Ilpeamer, 3MicT Ta MpakTHYHE 3aCTOCYBAHHS
npeamety imkenepii [13. Imxenepu Ta inmi ¢axisii B imkeHepii [13.
Crannaptusauis B imxenepii [13. Sapo 3nanb Software Engineering Body of
Knowledge (SWEBOK). 3aransHa xapakrepuctuka oonacreit suanb SWEBOK.
Jlir.: [1], [2], [6]

Jlekuist 2. )KUTTEBUI MUKJ MPOrPAMHOI0 3a0e3ne4eHHs

[Monstrs sxutTeBoro nukiy (OKLI) I13. OcHOBHI, JOMTOMIXKHI Ta OpraHi3arfiii
nporecu XK1 I13. 38's130k Mixk npouecamu. Kimacuuni mogem XK1 (kackaaHa,
cripanbHa, iTepaiiiiHa, iIHKpeMEeHTHa), IX IepeBaru Ta Hejomiku. Bubip mozemni
K1 Cranmaptu XKL I13.

Jhit.: [1], [2], [5], [6]

Jleknist 3. MoaeJti :KUTTEBOI0 HMKJIY B CYYACHHUX METOI0JIOTisIX
PO3pPO0JIEHHSI IPOrPAMHOIO0 3a0e3meveH st

Mertoposnorii mBuakoi po3podku I13. Meromonoris RUP (Rational Unified
Process). Meronosorii MSF (Microsoft Solution Framework) Ta MOF
(Microsoft Operations Framework). I'nyuki metomosorii. XP, Scrum, cimeiicTBo
meronodoriii Crystal, DSDM (Dynamic Systems Development Method), FDD
(Feature Driven Development), anantuBae po3pobients (ASD). Micrie rayd-
KHMX METOJI0JIOT cepe]] CydacHUX TEXHOJIOT1H po3pobaeHHs 113.

Jlit.: [1], [2], [5]

Jlekuist 4. CTpyKTYpHO-(PYyHKIIOHAJBLHUI aHATI3 | MOIeTIOBAHHS.
Mertopoaoris SADT

[TonsiTTst cuctemu, Moxeri, MozetoBanHs. OCHOBHI MMIJIXOH 10 aHAJII3Y 1 MOJIe-
mroBaHHS B iHkeHepii [13 (cTpykTypHUii, 06’ ekTHO-0OpieHTOBaHUH). CyTHICTh Ta
OCHOBHI IPUHIIUITA CTPYKTYPHO-(PYHKITIOHATFHOTO aHAI3y Ta MOJICITIOBAHHSI.
OcHoBHi nonokenHs Metroaosorii Structured Analysis and Design Technique
(SADT). Crannaptu dyskiionaasaoro mojentoBanns IDEF0 ta IDEF3. 3a-
ranpHa MeToauka nodymosu IDEFO- ra IDEF3 niarpam. Case-3acobu aBToMa-
TH3alli CTPYKTYPHO-(QYHKIIIOHATBHOTO MOZEIIFOBAHHS.

Jlit.: [3]

Jekuis 5. AnaJi3 i MogeJl0BaHHS MOTOKIB TaHUX

[MonsarTs miarpamu notokiB Aanux (Data Flow Diagrams, DFD). Cuntakcuc i
cemantuka DFD-niarpam. Horawii Hopmana-Jle Mapko i eitna-Capcona. [le-
KOMIIO3HULIS 1 BIAMOBIAHI PO3MIMPEHHS JiarpaM noTokiB ganux. [lo6ynosa DFD-
niarpam. [ToOynoBa iepapxii motokiB qanux. Case-3acoOum aBroMaTH3arlii
MOJIeTIIOBaHHs MOTOKIB nanuX. [lopiBHsuibHuit ananiz SADT- ta DFD-moznenei.

JIit.: [3], [5], [6]
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Jlekuist 6. Indosioriune MmoaeI0BaHHSA

[TonsTTsa npeameTHoi obnacTi. [Hdomoriune moaentoBanus Ta oro mera. KoH-
LENTyaTbHUH, JIOTTYHUH Ta (PI3UYHUHN PiBHI MOZACIIOBaHHA. Moaenb "CyTHICTh-
3B's130K" (Entity-Relationship Diagrams, ERD). KoncTpykTHBHI e1eMeHTH
iH(onoriunux Moseneil. DyHaamMeHTanbHi THIN 3B’ s13KiB. Hopmaitizamis qanux.
Ormsin ER-HoTamiii. 3aransaa Mmeroauka mooynosu ER-miarpam. Case-3acoou
aBTOMAaTH3aIlii iIHPOJIOTIYHOTO MOJICTFOBAHHS. .

Jlir.: [3], [6]

Jlekuis 7. YuijikoBana mosa moaenwoBanass UML. [liarpamu BapianTiB
BUKOPHUCTAHHS

3aranpHi MOHATTS Ta CYTHICTh 00'€KTHO-OpieHTOBaHOTO Tiaxoxy (OOII) no
po3po0Okwu I13. [Tpunuumu OOII. Meronomnoris RUP (Rational Unified Process).
Xapakrepucrtrka Ta koHrenTtyaibHi ocHoBu UML (Unified Modeling
Language). Tunu niarpam UML. Case-3aco0u aBTomMatu3ariii 00'eKTHO-Opi€HTO-
BaHOT'O MOJICNIIOBaHHs. J{iarpamMu BapiaHTiB BUKOPUCTAHHSI.

Jlit.: [4 — 6]

Jlekuis 8. YuidikoBana moBa mogemoBanuss UML. lerajizauis BapianTis
BUKOPHUCTAHHS

Crnoco0Ou omnucy BapiaHTiB BUKOpUCTaHHS. [loToku moniii (OCHOBHUI, ambTepHa-
TuBHI). TEeKCTOBHIA OMHC MOTOKIB MOiH. [{iarpaMu cTaHiB Ta JiarpaMu
TISUTBHOCTI, IX KOHCTPYKTHBHI enieMeHTH. Oco0mmMBOCTI o0y I0BH Jiarpam
CTaHIB Ta AISUIBHOCTI.

Jlit.: [4 — 6]

Jlekuis 9. YuidikoBana moBa mogenoBanass UML. lokymeHTyBaHHS
CHeHAPIiB BUKOPUCTAHHSA 32 I0NIOMOI010 Jiarpam B3aemojii. diarpamu
KJIaciB

[onsaTTs cuenapiro Bukopuctanas. OCHOBHHII Ta abTepHATHUBHI CIICHAPIi.
dopMmu npeACcTaBICHHS AiarpaM B3aemoii. /{iarpama mociiqoBHOCTI Ta
niarpama koonepatiii, ix enemeHTH. OcoOIMBOCTI MOOYAOBH Jiarpam B3a€MO/Ii.
Hiarpama kiacis, ii enemeHTH. OcOOIMBOCTI MOOYAOBH Aiarpam KJaciB.

Jlit.: [4 - 6]

10

Jleknist 10. IIpouec po3po0.ieHHsSI BUMOT 10 POTIPAMHOI0 3a0e3neYeHHs
[Tonstta Bumoru no I13. Knacudikamiss Bumor. Metoaosorii 1 cTaHaapTH, 110
pernamenTyoTh pobdoty 3 Bumoramu j0 [13 (SWEBOK, JICTY ISO/IEC/IEEE
12207:2018, ISO/IEC/IEEE 29148-2018, JICTY ISO/IEC TR 24766:2016).
Bnactusocti Bumor a0 [13. YuacHuku po3pob6nennsa sumor ao [13. 3aranbuuit
npouec po3podienHs Bumor 1o [13.

Jlir: [4], [21, [5]

11

Jlekuis 11. I>kepenia Ta crparerii BUsiIBJeHHSI BUMOT /10 IPOTPaAMHOI0
3a0e3ne4eHHs

Jlxepena Bumor z10 I13. OcHoBHI cTpaTterii BusiBjieHHs BumMor. Oco0IrBoCTi
BUSIBJICHHS BUMOT JI0 IPOIPAMHOI0 MPOJIYKTY «IIi 3aMOBJIEHHS 1 JJIs BiAKpU-
TOro puHKY. AHani3 3aiiicauMocTti. [IpororunyBannsa. MoaemtoBanus. KomyHi-

Kallii IpOEKTHOT KOMaH/IM 1 3aMOBHHUKA B Tpo1ieci po3pobsieHHs BuMor a0 113.
Jhir.: [1], [2], [5]
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Jlekuist 12. Anaji3, cucremaTu3anisi Ta cneundikaiiss BUMor 1o
NMPOrpaMHoOro 3ade3nevyeHHs

Merta ananizy Bumor jo [13. OcHoBHi npouieaypu Bepudikairii Ta Bamigarii
Bumor j0 [13. Crnenudikarist Bumor mo [13. Cnenudikaris GyHKITIOHATBHIX
Bumor j10 [13 3a qomomororo BapianTiB BuUKopucTanHs. dopmaizaiiisi BUMOT.
Texniune 3aBaanns (T3) Ha nporpamuuii npoaykT. [IpaBuna cknananus T3.
Jlit.: [1], [2], [5]




2

13

Jlekuist 13. OCHOBH NPOEKTYBAHHSA NMPOrPaMHOro 3a0e3neyeHHs

bazosi konnemnii mpoextyBanus [13. I1poextyBanns 113 3a SWEBOK, 3a cran-
napramu JICTY ISO/IEC/IEEE 12207:2018, ICTY ISO/IEC/IEEE 42010:2018.
ApXIiTEeKTypHE Ta JieTajbHe MPOEKTYBaHHsI. [IOHATTS CTPYKTYpH Ta apXiTeKTypH
I13. OcuogHi Buau apxitektyp I13. ApxitektypHi cTuii Ta mabaoHu (MaTepHH).
dizuyHe MpeACcTaBICHHS apXITEeKTypHUX Mojenei cucteM y moBi UML (miarpa-
MU peaizaiii). MeToan4Ha, TeXHOJIOT4YHa, IHCTPYMEHTAJIbHA Ta OpraHialiiiHa
niaTpuMKa nporecy npoekryans [13. CTpyKTypHO-(QyHKI[IOHATBHE TIPOEKTY-
BaHHs [13. [IpoexryBanns I13 npu 06’ ekTHOMY miaxoi. [IpoexTyBanHs iHTEp-
(eiicy kopucryBaua.

Jlir.: [1], [2], [5], [6]
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Jlekuist 14. OCHOBM KOHCTPYHOBAaHHS POrPAMHOI0 3a0e31eYeHHS
KoncrpytroBanns 13 3a SWEBOK. Ynpasninusa koucrpyroBanasm [13. Mogemi
KOHCTpYIOBaHHs. BumiproBanHs B KOHCTpytoBaHHi. OTJIsi1 napaaurM nporpamy-
BanHs. Kinacudikariiss MoB iporpamyBaHHs. [IpukiagHi Ta TEOpETUYHI METOIN
nporpamyBaHHs. [HCTpyMeHTaJIbHI 3aCO0M Ta IHTErPOBaHI CepeaOBHINA
nporpamyBanHs. Tpancisaropu. Kogysanus. [IpaBuia opopmieHHS MOTITiB.
Iarerpauist. Ontumizanis nporpam. Criocobu ekoHoMii am’siti. Criocoou

CKOpOYEHHS yacy BUKoHaHHS. CTaHaapTu KoHcTpyroBaHHs [13.
Jlit.: [1], [2], [5]
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Jlekuist 15. OcHOBM TecTyBaHHS Ta IKOCTI POrPaMHOro 3ade3neveHHst
[TonstTs Ta MeTa TectyBanHs [13. OCHOBHI BUIU TecTyBaHHs. PiBHI TeCTyBaHHS.
Crparerii TectyBanHns. JIokamizallis Ta BUIIPABICHHS IPOrPAMHUX TOMUIIOK.
Ocob6muBOCTI TECTYBaHHS 00’ €KTHO-OPIEHTOBAHUX MOJYJIB Ta 00’ €KTHO-
opieHTOBaHOI iHTerparii. TecTyBanHs iHTepdeiicy kopuctyBaua. Bepudikarris
ta Baniganis (arectamis) I13. Po3poOka rumaniB TectyBanns. Ctpateris
pOo3po0IIeHHs TeCTOBUX Ha0OpiB JaHUX. OCHOBHI MOHATTS B obusacTi sikocTi [13.

Mertpuku i Mozeni aKocTi nporpamuux cucrteM. Cranmaptu sikocti [13.
Jir.: [1], [2], [5]
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Jlekuis 16. /lokyMeHTYBaHHS MPOrPaAMHOI0 3a0e3Me4eHHs

3aranpHi MPUHIUITN PO3POOJICHHS JOKYMEHTAIli1, TIOB’I3aHOI 3 )KUTTEBHM
nukioM I13. TlepennpoekTHa Ta MpOEKTHA JOKyMeHTallis. JJokyMeHTanis,
npu3HaueHa i kopucryBaua [13. Enextponna nokymenranis. [HTepakTBHI
eJIEKTPOHHI KepiBHUITBAa. CTaHAAPTH, 1110 PETJIAMEHTYIOTh PO3POOIICHHS
noxkymenTauii [13. TexHiuyH1 TUCbMEHHUKU. ABTOMAaTH3aLlis pO3pOoOIeHHS
IPOrpamMHOT TOKYMEHTalli.

JIir.: [1]
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Jlexuisi 17. Ynpasiainus kondirypauieto B :xutrreBomy nukiai I13. Bnpo-
Ba/[’)KeHHs, CynpoBix Ta MoniTopunr I13

[Ipouecu ynpasiiHHS KOH]Irypali€ero mporpaMHux 3aco6iB. ETanu 1 mpote-
IypH IIpu ynpaBiliHHI KoHpirypamieto [13. TexHomnoriune 3a0e3nedyeHHs npu ym-
paBiiHHI kKoH}irypauieto [13. OcHOBHI eTany rOTOBHOCTI MPOTPaMHOTrO MPOAYK-
Ty (anbha-Bepcis, 6era-Bepcis, peni3). Oprasizailis, METOAHU 1 IPOLETYPH CYTI-
posoxay I13. TexHiku cynpoBofy. PeiHXXUHIPIHT, 3BOPOTHIN pEIHKUHIPIHT.
Pedaxropunr. PeBepcHa iHxxeHepis.
Jhit.: [1], [5]
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Jlekuisi 18. ETu4Hi Ta KyJbTYpPHI acneKkTH iH:KeHepii NPOrpaMHOro
3a0e3ne4eHHst

[Tonsittst eruku 1 mopaini. Kareropii eruku. [Ipodeciiina Ta kopnoparupHa
eruka. Komm’rorepna etuka. [IpuHuuny i npasuia 1ia0Boi noBeniHku. Poib
npodeCiiHUX CIIBTOBAPHUCTB Y Po3po0Ili eTUYHUX 000B’ s13KiB po3poOHuUKiB [13.
Konexc atuku i mpodeciitnoi npaktuku IEEE-CS/ACM Ta 1oro npuHIUIH.
Kopnoparusna kynbrypa po3pooku [13 (Ha npukiaai kommnanii Microsoft).
Jlit.: [2], [5]

Pa3om 3a 2-ii cemecTp:
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5.2 3micT J1abopaTOpPHHUX 3aHITH

Ne KinbkicTs
Tema 1a00paTOPHOTO 3aHATTSH
3/m TOJAUH
Jlpyzuit cemecmp

1 MoentoBaHHs Ha OCHOBI €JICKTPOHHHUX Ta0JUIb. AHAII3 MOIenen 4
JIiT.: [7]
CrpykrypHO-(yHKIIOHAIBHE MOJIeNItoBaHHs 3a Metojooriero SADT (IDEFO)

2 | Jlit: [7] 4

3 AHaJi3 1 MOJIeTIOBaHHS TIOTOKIB AaHuX. Jlekommosuiis mporeciB y Hotamii IDEF3 4
JIit.: [7]

4 [adonoriune monentoBanus. [1oOya0Ba miarpam «CyTHICTb-3B’ I30K» 4
Jhit.: [7]

5 | Ananiz Bumor nio I13. [ToOynosa UML-giarpam BapiaHTiB BUKOPUCTAHHS 4
Jhit.: [7]

6 Amnamni3 Bumor o I13. [To6ynosa UML-niarpam cTaHiB Ta IislIbHOCTI 4
JIir.: [7]
Amnaniz Bumor g0 I13. [TooynoBa UML-niarpam B3aemoii (ITOCITiTOBHOCTI Ta

7 | koomeparrii) 4
JIit.: [7]

8 | IIpoexryBanns knacis. Pozpobnenns UML-niarpam peamnizauii. 8
JIiT.: [7]
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5.3 3micTt camocriiinoi (y T. 4. iHAMBITYyaILHOT) pO6OTH

CamocriiiHa po0OOTa CTYIEHTIB HOJSATa€ y CHUCTEMATHUYHOMY OIPALIOBAHHI IPOrpaMHOIO
MaTepiany 3 BiIIOBIIHUX JKepen iH(opMallii, iITOTOBII 0 BUKOHAHHS Ta 3aXHCTY JJA00paTOPHUX POOIT,
MiATOTOBI JI0 TECTYBaHHS 3 TEOPETUYHOI'O Ta MPAKTUYHOIO MaTepiaiy.

KepiBHMLITBO caMOCTiHfHOIO POOOTOI0 CTYJEHTIB 3/1IHCHIOETHCS BUKJIAaue€M 3T1IHO 3 PO3KIAI0M
KOHCYJIbTalllll Y T03aypOYHHil yac.

Homep o KisabkicTs
S Bua camocrtiiinoi po6oTun —
Jlpyeuit cemecmp
1 2
1 OmnpauroBanHs TeopeTuyHOro Marepiany. [ligroroska g0 BukoHanus JIP1.
2 ngaumBaHHﬁ TeopeTuyHoro matepiainy. IligrotroBka no 3axucty JIP1. 5
ITinroroBka 1o BUkoHauHs JIP2.
3 ngaumBaHHﬁ TeopeTuyHoro marepiany. [liaroroBka no 3axucty JIP2. 4
ITinroroBka no BukoHaHHs JIP3.
4 ngaumBaHHﬂ TeopeTH4Horo mMarepiany. [linroroBka no 3axucty JIP2. 5
ITinroroBka no BukoHaHHs JIP3.
5 ngauwBaHHﬁ TeopeTuyHoro marepiany. [lixroroBka no 3axucty JIP3. 4
ITinroroBka no BukoHaHHS JIP4.
5 ngau}oBaHHs[ TeopeTrnaHOro Marepiany. [linroroska ao 3axucty JIP3. 4
ITinroroBka no BukoHaHus JIP4.
7 OmnpairoBaHHs TEOPETHYIHOTO Mmartepiany. [Tigroroska no 3axucty JIP4. Iliaro- 5
ToBKa 70 BukoHaHHs JIPS. IliaroToBka 10 TeCTOBOrO KOHTPOJIO 3 TeM 1-2.




1 2 3

8 OrnpaifroBaHHsI TEOPETUYHOTO MaTepiaﬂy. [TinroroBka go 3axucry JIP4. I1ix- 5
rotoBka /10 BukoHaHHs JIPS. IligroToBka 0 TECTOBOTO KOHTPOJIIO 3 TeM 1-2.

9 OppauwBaHHﬁ TeopeTnyHoro marepiainy. I[ligroroska no 3axucry JIPS. 4
ITinroroBka no Bukonauga JIP6.

10 OppauwBaHHﬁ TeopeTuyHoro marepiany. IliaroroBka no 3axucry JIPS. 4
[TinroroBka 10 BukoHanus JIP6.

1 ngaumBaHHﬂ TeopeTraHoro Marepiany. [linroroska no 3axucry JIP6. 4
ITinroroBka no Bukonauasa JIP7.

12 OppauwBaHHﬁ TeopeTuyHoro marepiany. [lixroroBka o 3axucry JIP6. 4
ITinroroBka no Bukonauusa JIP7.

13 Oppau}oBaHHﬂ TeopeTnuHoro Matepiany. Ilinroroska no 3axucry JIP7. 4
[TinroroBka 10 BukoHaHHs JIPS.

14 OppauwBaHHﬁ TeopeTuyHoro marepiany. IligrotroBka no 3axucry JIP7. 4
ITinroroBka no Bukonauaga JIPS.

15 OmnpairoBaHHs TEOpeTUYHOro Matepiany. [lifroToBka 0 TECTOBOrO KOHTPOJIIIO 5
3 TeM 3-5.

16 OppaumBaHHﬂ TeopeTuyHoro matepiany. IligrotroBka no 3axucry JIPS. 5
[TinroToBKa 10 TECTOBOTO KOHTPOIIIO 3 TeM 3-5.

17 OmnpauroBanHs TeopeTuyHoro Marepiany. [linroroska go 3axucty JIPS. 4

18 OmnpairoBaHHSI TEOPETUYHOTO MaTepiamy. 4
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6 TEXHOJIOI'TI TA METOJIU HABUAHHA

[Iponiec HaBuaHHS 3 JAUCLMIUIIHM IPYHTYETbCA Ha BHKOPHCTAHHI TPaJULIMHUX Ta Cy4acHHUX
TEXHOJIOT1M, 30Kpema: JieKlii (3 BUKOPUCTAHHSAM METO/IB NpOOJIEMHOr0 HaBYaHHS 1 Bi3yasizallii);
71a00paTOpHi 3aHATTSA (3 BUKOPHCTAHHAM METOAIB iH(opMaliifHUX TexHoJorii Ta cyyacHux Case-3aco0iB
MOJICTIFOBAHHS 1 IPOEKTYBAaHHS, MaliCTeP-KIaciB, MPAKTUKYMiB), CAMOCTiliHa po0OTa, 1 MAlOTh 3a METY —
OBOJIO/IIHHS CTYJIEHTaMU CIELiaJIbHOI0 TEPMIHOJIOTI€I0; BUBUEHHS CTYACHTAMH THX aCHEKTiB JisUIbHOCTI,
SIK1 CKJIAJaloTh CyTh mpodecii po3poduuka [13; HaOyTTsI HUMU MPAKTUYHUX HABUYOK 3 MOJICIIOBAHHS Ta
npoektyBaHHs [13; popMyBaHHS y CTYJeHTIB 6a30BUX KOMIETEHTHOCTEH, HEOOXIIHUX IS MOAAIIBIIOTO
BHUBUEHHS LUKy MPodeciiiHO-OpiIEHTOBAaHUX JUCLMILIIH.

7 ®OPMU I METOIU OUIHIOBAHHA PE3YJIBTATIB HABYAHHSA

[ToTouHMiT KOHTPOJIb 3IMCHIOETHCS M1 Yac J1a0OpaTOPHUX 3aHATh, a TAKOXK Y JIHI MPOBEACHHSA
KOHTPOJIbHUX 3aXOJliB, BCTAHOBJIEHMX pOOOUYOI0 MpOorpamoro Ta rpadikoM HaB4ajgbHOro mpouecy. Ilpu
[IbOMY BHKOPHUCTOBYIOTHCSI HACTYITHI METOM MOTOYHOTO KOHTPOJIO: YCHE OMUTYBAaHHS MEpe] J0MyCKOM
710 1abOpaTOPHOTO 3aHATTS; 3aXUCT JIAOOPATOPHUX POOIT; TECTOBUI KOHTPOJIb TEOPETUUHOTO MaTepiany 3
TEMH; TPEe3EHTAIlis BHKOHAHUX 3aBJIaHb.

CemecTpoBHi KOHTPOJIb TPOBOAUTHCS Y (POpMI 3aTIiKy.

CryneHrt, sikuil He HaOpaB MO3UTUBHUMN CepeHbO3BAXKEHUM Oan 3a MOTOYHY poOOTYy y cemecTpi,
BBAXKA€THCSI HEBCTUTAIOYHM.

OLiHIOBaHHS aKaJIEMIYHUX JOCATHEHb 3J00yBadya BHINOI OCBITH 3IIHCHIOETHCS BIAMOBIAHO 0
«IlonoxeHHsI PO KOHTPOJIb 1 OI[IHIOBAaHHS PE3yJIbTaTiB HaBYaHHS 3100yBauiB BHUIOI OCBITH y XHVY».
Koxuuii Bua poOOTH 3 JUCHUIUIIHK OINIHIOETHCS 32 IHCTUTYIIHHOIO YOMUPUOAIbHON TIKAJOH.
CemecTpoBa MiJICYMKOBA OIlIHKa BU3HAYAETHCA SIK CEPEAHbO3BAXKEHA 3 YCiX BHUJIB HaBYAJIbHOI poOOTH,



BUKOHAHUX 1 3JaHUX HO3UMUEHO 3 YpaxyBaHHSAM KoedillieHTa BaromocTi. Barori koedilieHTH
3MIHIOIOTBCS 3aJIEKHO BiJ CTPYKTYPH JUCHUIUTIHU 1 BAXKIIMBOCTI OKPEMHUX BUIIB 11 poOiT.

OmiHka, siKa BHUCTABIIIETHCS 3a JaOOpaTOpHY poOOTYy, CKIANAEThCS 3 TAaKUX EJIEMEHTIB: YCHE
ONUTYBAHHS CTYJAEHTIB Mepel JOIMYCKOM 10 BUKOHAHHS J1a0OpaTopHOi poOOTH; 3HAHHS TEOPETUUYHOTO
MaTepiary 3 TeMH; SKICTh O(pOpPMIICHHS 3BITY 3 JIa0OpaTOpHOI pOOOTH; BUIbHE BOJIOAIHHS CTYICHTOM
CTICIIATEHOI0 TEPMIHOJIOTIEI0 1 YMIHHS NpogeciiiHo OOIpyHTYBAaTH MPHUUHATI KOHCTPYKTHBHI pilICHHS;
CBO€YACHUH 3aXUCT J1a00paTOPHOT pOOOTH.

TepMiH 3axucTy 1a00paTOpHOI POOOTH BBAXKAETHCSI CBOEYACHUM, SIKIIO CTYJICHT 3aXUCTHB ii Ha
HACTYITHOMY ITiCJISI BUKOHAHHS POOOTH 3aHSTTI.

[Tpomymiene naboparopHe 3aHATTS CTYACHT 3000B’s3aHMIA BIANpAIIOBATH HE MI3HIIIE, HDK 3a JBa
THKHI JIO KIHIIA TEOPETHYHHUX 3aHATh Y CEMECTPI.

3aCBOEHHS CTYIGHTOM TEOPETUYHOTO MaTepiaty 3 AUCIUILIIHU OL[IHIOETHCS TECTYBAHHSIM.

CTpyKTYpYBaHHS AMCIHUILIIHN 32 BUAAMHU POOIT i OLiHIOBAHHSA pe3yJIbTaTiB HABYAHHSA
CTY/€HTIB JIeHHOI ()OpPMHU HABYAHHS Y CeMeCTPi 32 BaroBUMHU KoediliecHTamu

AyauTopHa podorta .
CemecTpoBHii KOHTPOJIb
JlaGopaTtopHi poboTu TecToBuii KOHTPOJIb
Nel-8 TKI1(T1-2) | TK2(T3-5) .
BK: 05 0,5 Jam

Ymosni nosnauenns. BK — sacosuii koegiyiecum, TK — mecmosuii konmpoas, T — mema oucyuniinu.

Ouimonamm TECTOBHUX 3aBJAaHb

TematuuHUil TeCT JJIs KOKHOTO CTYACHTA CKIamaeThcs 3 20 TECTOBUX 3aBllaHb, KOXKHE 3 SKUX
OLIIHIOETBCS. OJJHUM OanoM. MakcumanbHa cyma OaiiiB, Ky MO)ke HaOpatu cryzaeHt, ckianae 20. Tectosi
3aBJIaHHS JUII KOKHOTO CTYJCHTa T€HEPYIOThCS BUIAJAKOBHM YHMHOM 13 3arajbHOr0 OAaHKY NUTaHb Yy
cepenosuili s HaB4aHHsI Moodle. OuinroBaHHS BiNMOBiZACH CTyJeHTa 31IICHIOETHCSI B aBTOMAaTHUYHOMY
pexxkumi. OLiHIOBaHHS 3[IHCHIOETHCS 32 YOTHPUOANbHOIO IKanow. CyMa 0aliB mpomopiiiiiHa KiabKOCTi
MPaBUJILHUX BiJMOBIIeH. BinmoBigHicTh HaOpaHUX OalliB 32 TECTOBE 3aBJIaHHS OILIIHIII, 1110 BUCTABIISETHCS
CTYIEHTY, peJCTaBlIeHa Y HW)KYCHABEIeH ! TaOHIIi.

Cyma GaJtiB 3a TeCTOBI 3aBIaHHS 1-11 12-14 15-18 19-20
Orrinka 3a 4-0aJ1pbHOI0 MITKAJIO0 2 3 4 5

Ha TectyBanHs BimBOAMTHCS 25 XBUJIMH. [Ipu OTpUMaHHI HEraTHBHOI OLIHKK TECT CJiJ| Mepe3aaTu
710 TEPMiHY HACTYITHOTO KOHTPOJIIO.

[TincymkoBa ceMecTpoBa OLlIHKA 33 IHCTUTYLiIHOIO mikanoro 1 mkanoro €EKTC BcTaHOBIIOETHCS B
aBTOMAaTH30BaHOMY PEXXHMI IICIIsi BHECEHHS BUKJIaJjaueM yCiX OLIIHOK /10 €JI€KTPOHHOTO KypHaIYy.

3ajiK BUCTABISETHCS, AKIIO CEPEAHbO3BAXKEHUN Oall, sIKUM OTpUMAaB CTYJEHT 3 JUCLMILIIHM, 3Ha-
xonuthes y Mexkax Bifg 3,00 mo 5,00 Gami. Ilpu mpomMy 3a IHCTUTYLIMHOIO IIKAJIOK CTABUTHCS OILIIHKA
«3apaxoBaHo», a 3a mkaiaow €KTC — GykBeHe Mo3Ha4YeHHsI OLIHKH, 1110 BiJNOBiae HaOpaHiil CTy/IEHTOM
KUIbKocTi GaniB. CHiBBIIHOIIEHHS IHCTUTYLIMHOI HIKadW OLIHIOBaHHS 1 mkanu ouiHtoBaHHs €KTC
HaBeJIeH1 y TabuIIi.

ChniBBiIHOIIEHHS iIHCTUTYUIIHOI IIKAJIH OWiHIOBAHHA i IKaau oniHBaHHsa EKTC

. Incruryuiina
Ouinka . . .
iHTepBaibHA BiTun3nsina ouinka, Kputepii
€EKTC .
HIKaJIa 0aJ1iB
A 4.75-5.00 m BIZIMIHHO - rmmboke 1 TOBHE OMaHyBaHHS HaBYAIHHOTO
,10-9, o . . . . . .
% Q| Marepiajly i BUSBJICHHS BI/INOBIIHIX YMiHb T2 HABUKIB
S | AOBPE — noBHe 3HaHHS HaBUYAJIbHOI'O MaTepialay 3 KUIbKOMa
B 4.25-474 A
HE3HAYHUMHU MOMUIKAMU
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JOBPE — B 3aransHOMY mpaBuiIbHA BiAMOBIAb 3 TBOMA-TPhOMA

C 3,75-4,24
CYTTEBUMU OMIJIKAMHU
3AJZIOBUIBHO — HenoBHe oOnaHyBaHHS MPOrpaMHOTO
D 3,25-3,74 Marepiaigy, aje JIOCTaTHE JUIA MPaKTUYHOI MisUTBHOCTI 3a
npogdeciero
E 3.00-3.24 3AZ[QBIJH>HO — HCTIOBHE  OMNAHYBaHHA MPOrPaMHOTO
' ' MaTepiaily, 10 33J0BOJIbHSIE MIHIMAJIbHI KpUTEPIi OL[IHIOBAHHS
o | HEBAJOBIUIIBHO — Ge3cucTeMHICTh OJEp’KaHUX 3HaHb 1
FX 2,00 -2,99 5 | HEMOXIHBICTD MIPOJIOBXKUTH HaBUaHHS 0€3 J0JIaTKOBHX 3HAHb 3
é IUCHUAIUIIHA
<
= 0,00-1, 99 § HE3AJIOBUIBHO — HeoOxingHa cepiio3Ha mogaisiia podora i

IIOBTOPHE BUBUYCHHSA ,I[I/ICI_II/IHJ'IiHI/I
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8. IUTAHHA 1JIs1 CAMOKOHTPOJIIO PE3YJIBTATIB HABYUAHHSA

1. TonsTTs mporpamu, MporpaMHOro 3aco0y, mporpaMHoro 3adesneuenns. Buau 113 3a tunamu
TIEH3IH.
[TprurHu Ta epeyMoBr BUHUKHEHH nuctuiuiiay «Imxenepis [13». Busnauenns imkenepii [13.
Imxenepis I13 sk imkeHepHa Ta HAYKOBA AUCIUILIIHA.
Crannmaprtu3aris B imkenepii [13.
OcHnogHi o6nacti 3Hane SWEBOK.
XKuTTeBUil LMK TPOrPaMHOTo 3a0€3MEUEHHS.
3aranpHa XapaKTePUCTHKA KaCKaJHOI Moiei xKHUTTeBOro nukiy 113; 11 mepeBaru i HEAOMIKH.
3aranbHa XapaKTepUCTUKA CIIpaibHOI MOZeNl ®KUTTeBOTO KTy [13 Ta 11 mepeBaru 1 He1OMIKH.
3aranpHa XapaKTepUCTHKA iTepaliiiHol Mozeni skutteBoro nukity I13 ta ii mepeBaru i HeOMIKH.
10 3aranbpHa XapaKTepUCTHKA IHKPEMEHTHOI (IIOKPOKOBO1) MoJiei KuTTeBoro uukiy 113 Ta ii
nepeBary i HeloJiKH.
11. 3aranpHa XapakTepuCTHKaA METOJIONIOTIT MBUIKOI po3poOku nmoaatkiB RAD (Rapid
Application Development) ta 1i mepeBaru i He1OIIKH.
12. Merononorist RUP (Rational Unified Process). 3aransna xapakrepucTuka npoiecy po3pooku [13.
13. Mopens npoektHoi rpynu MSF (Microsoft Solutions Framework).
14. Mogpens nporeciB MSF (Microsoft Solutions Framework).
15. T'yuki meTozosorii po3poOku I13. 3aranpHa xapakTepucTHKa.
16. Exkcrpemanbhe nporpamyBaHHs (XP).

17. MeTtopnonor isa Scrum.

©ONDOTAWN

18. MixHapoaHi Ta HaI[lOHAIBHI CTAHIAPTH XKUTTEBOTO UKy 113.

19. CyTtHicTh Ta METOIU CTPYKTYPHOT'O aHAII3Y 1 MOJICTIOBAHHSI.

20. 3arampHa XapaKTEPUCTHKA METOJIOJIOTIH CTPYKTYPHOTO aHAJII3Y 1 MO/ICTIOBaHHS.

21. OCHOBHI IPHUHIIUIYU CTPYKTYPHOTO aHAJI3y 1 MOJEIIOBaHHS.

22. Horamis IDEFO ans rpadiunoro npencrasinenns SADT-monerni.

23. Cunrakcuc i cemantuka DFD-nmiarpam.

24. Ba30Bi NOHATTS iH(GOPMALIHOTO MOJICIIOBAHHSI «CYTHICTB-3B’5130Kk» (ERD).

25. Ornsa HOTaliH, 0 BUKOPUCTOBYIOThCS ITpU o0y 1081 ER-miarpam.

26. Meronuka nobynosu ER-miarpam.

27. CyTHICTh 00’ €KTHO-OPIEHTOBAHOTO aHATI3y 1 MOJEIIOBAHHS; OTO IepeBard i HeAOIKH.
28. OCHOBHI NPUHIMIN 00’ €KTHO-OPIEHTOBAHOI'O aHAJI3y 1 MOJICIIOBAHHS.

29. 3arampHa xapakrepuctuka MoBu UML. liarpamu UML.

30. 3aranbHuit npouec po3podku Bumor jo I13.

31. Bmactusocti Bumor go I13.

32. JIxepena Ta crparerii BUsBieHHs BuMor a0 113.

33. Amnaui3, cucreMaTH3ailis ta nepesipka Bumor o [13.

34. Cneuudikauis Ta popmanizauis Bumor jao I13.

35. Texuiune 3aBnanns Ha [13.

36. I[onsrrs apxitektrypu I13. OcHOBHI KJlacH apXiTEKTyp.

37. OCHOBHI IPHUHITUIH TPOEKTYBaHHS apXiTekTypH [13.

38. MojynpHa CTpyKTypa NporpaMHOro npoaykTy. OCHOBHI XapaKTEepUCTHKH MOJTYJIiB.
39. Tunu nmporpaMHHUX MOIYIIB Ta X CTPYKTYpA.

40. HusxinHe («3BepXy-IOHU3Y») Ta BUCXIAHE («3HU3Y-I0BEpXY») MpoekTyBaHHs [13.

41. Pospobka ctpyktypu 113 nmpu 06'ekTHOMY MiIXO].

42. TlpuHuunu, mpaBuja Ta €Tany NpoeKkTyBaHHA iHTepdeiicy I13.

43. TlapagurmMu mporpaMyBaHHSI.

44, TloHATTS MOBHU IporpaMmyBaHHs. ETany po3BUTKY MOB IpOTrpaMyBaHHS.

45. Knacudikaris MOB porpamMmyBaHHS.

46. IncTpyMeHTanbHI 3aCO0M Ta IHTETPOBAHI CEpeIOBUINA POrpaMyBaHHA. TpaHCIATOPH.
47. OcHoBu koHcTpytoBaHHA [13. CtannapTy B KOHCTPYIOBAaHHI. YTIPaBIiHHSA KOHCTPYIOBAaHHSIM.
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48. Knacudikarist mporpamanx noMuiiok. Meronu Bimnanku [13. 3aransna metoauka Biiaaky [13.
49. OCHOBHI BUJH TECTYBaHHS.

50. PiBHi TecTyBaHHs (MOIYJIbHE, IHTETPAIlIHHE Ta CHCTEMHE TECTYBaHHS).

51. Tecru. Knacudikaris rectiB. Banigauiiini Tectu. BumiproBaHHsI pe3ysbTaTiB TECTyBaHHS.
52. Ocob6auBOCTI 00’ €KTHO-OPIEHTOBAHOTO TECTYBAHHS.

53. Ocob6imBocTi TecTyBaHHS 00’ €KTHO-OPIEHTOBAHUX MOJYJIIB.

54. Bepudikaris ta arecraris [13.

55. 3aranpHi NpUHIMIN CKJIAJaHHA Ta odopMiIeHHs TokyMeHTanii [13.

56. OcHOBHI BHJIM TPOTPAMHOT JOKYMEHTAIII1.

57. XapakrepucTuka JOKyMEHTallii, Ipu3Ha4eHo1 [yt Kopuctysaya [13.

58. EnexkTpoHHA OBIIKOBA CHUCTEMA.

59. IIpomecu ynpapiiHHS KOH(DIrypali€ro IporpaMHUX 3aco0iB.

60. Eranm i1 nporneaypu nipu ynpasiiiHHI KoHbirypartiero [13.

61. Texnomoriune 3abe3nedyeHHs NpyU YIpaBiiHHI KoHirypariero 113.

62. OcHOBHI eTany roTOBHOCTI TPOrpaMHOTO MPOAYKTY. Anb(a-Bepcis. bera-Bepcis. Pemis.
63. Opranizanis i metoau cynposoay I13. Eranu i mpouenypu npu cynposogi [13.

64. Texniku cynpoBoy. PeiHuHipiHT, 3BOPOTHII peiHKUHIPIHT.

65. Komekc etrmunux HOpM mpodecionana B obsacti imkenepii [13 (IEEE-CS/ACM).

66. KoprnoparuBHa eTvKa Ta KyJIbTypa.

9 METOAUYHE 3ABE3INEYEHHS

HauanpHuii npornec 3 TUCHMIUTIHA TOBHICTIO 1 B JIOCTATHIM KiJIbKOCTI 3a0e3medeHnii HeoOXia-
HUMH HaBYaJIbHO-METOIUYHUMH po3poOKamMu y MopaynsHOMY HaB4ajdbHOMY cepenoBuuii. Jloctyn mo
pecypcy: https://msn.khmnu.edu.ua/course/view.php?id=3403).

10 PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHA

1. bopoakina I., bopoaxkin I'. Inxenepis nmporpamHoro 3a0e3neyeHHs : mociO. A CTyHA. BUIIUX
HaBy. 3aknaiB. K : Bua-tBo "llenTp HaBuanbHOI niTepaTypu”, 2018. 204 c.

2. JleByc €., Menpuuk H.. Berynm mo imkeHepii mporpamuoro 3a0esmedeHHs. JI. : JIbBiBChka
nojitexHika, 2018. 248 c.

3. MonemoBanHs Oi3Hec-TiporieciB Ta ympapiiaas IT-mpoektamu : HaBY. mocid. / KpwkaHoB-
cekmii €. M., AAmont A. P., XKykos C. O., Kozauko O. M. Bianaums: BHTVY, 2018. 91 c.

4. Tloctin C. I. UML. VHiikoBaHa MOBa MOJICNIIOBaHHS 1HPOPMAIIMHIUX CUCTEM : HaBY. MOCIO.
Ipnins : YADCY, 2019. 322 c.

5. Rod Stephens. Beginning Software Engineering: Second Edition. Published by John Wiley &
Sons, Inc., Hoboken, New Jersey. Published simultaneously in Canada and the United Kingdom. 2022.
685 P.

6. Elvis C. Foster. Software Engineering. A Methodical Approach: Second Edition. Published
2022 by CRC Press, Taylor & Francis Group. Boca Raton-London-New York. 579 P.

JlonaTtkoBa

7. EnexTpoHHI Bepcii METOJMYHUX BKa31BOK JI0 JTJaOOPaTOPHUX POOIT.

8. Ronald J. Leach. Introduction to Software Engineering: Second Edition. Howard University,
Washington, DC, USA. CRC Press, Taylor & Francis Group. 2018. 420 P.

9. ABTOMaTH30BaHe MIPOEKTYBaHHS 1H(hOopMaLIHHUX CUCTEM. URL:
https://posibniki.com.ua/catalog-avtomatizovane-proektuvannya-informaciynih-sistem---denisova-0-0
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10. Jleryc €. B., MapycenkoBa T. A. Bcryn no imkeHepii mporpamHoro 3abe3neueHHs . 1024
3aBIaHHS IS MirOTOBKH IO KOHTPOJIBHUX 3axo/iB. JIbBIB : JIbBiBChKa momiTexHika, 2021. 188 c.

11. Maprin PoGept. Ynctuii Agile: Hazax 10 ocHoB; mep. 3 anr. B. JlyHenko. XapkiB : Bua-Bo
«Panox»: ®@abymna, 2021. 224 c.

12. Software Engineering Body of Knowledge (SWEBOK). URL.:
https://www.computer.org/education/bodies-of-knowledge/software-engineering

13. Introduction to the Microsoft Solutions Framework. URL: https://learn.microsoft.com/en-
us/previous-versions/tn-archive/bb497060(v=technet.10)?redirectedfrom=MSDN

14. Manifesto for Agile Software Development. URL.: http://agilemanifesto.org/

15. The Software Engineering Code of Ethics and Professional Practice. URL:
https://ethics.acm.org/code-of-ethics/software-engineering-code/

16. ACM Code of Ethics and Professional Conduct. URL: https://ethics.acm.org/code-of-ethics/

17. ICTY ISO/IEC/IEEE 24765:2018 (ISO/IEC/IEEE 24765:2017, IDT). Imkenepis cucreM i
porpaMHux 3aco0iB. CIOBHHK TEpMiHiB.

18. JICTY ISO/IEC/IEEE 12207:2018. Imxenepis cucteM i1 mporpamHmuXx 3aco0iB. [Iporecu
KHUTTEBOTO UKy iporpamuux 3aco6iB (ISO/IEC/IEEE 12207:2017, IDT).

19. JICTY ISO/IEC TR 24774:2016 (ISO/IEC TR 24774:2010, IDT). ImxeHepis cucteMm i
nporpamMHux 3aco6iB. KepyBaHHs )KUTT€BUM IUKIOM. HacTaHOBH 111010 OTIHCY TPOILIECY.

20. JICTVY ISO/IEC TS 24748-1:2018 (ISO/IEC TS 24748-1:2016, IDT). Iuxenepis cuctem i
nporpaMHux 3aco0iB. KepyBanus xutreBuM nukioMm. YactmHa 1. HacranoBm mono kepyBaHHS
KHUTTEBUM LIUKIIOM.

21. JICTY ISO/IEC TR 24748-3:2016 (ISO/IEC TR 24748-3:2011, IDT). Imxkenepis cuctem i
nporpaMHoro 3abesnedenns. KepyBanus xutteBuM nukioMm. Yactuna 3. HactaHoBa 1110710 3aCTOCYBaHHS
ISO/IEC 12207 (ITpotecH KUTTEBOTO LUKITY TPOTPAMHOTO 3a0€31eYeHHS).

22. ISO/IEC/IEEE 29148-2018. Systems and software engineering — Life cycle processes —
Requirements engineering.

23. ICTY ISO/IEC TR 24766:2016 (ISO/IEC 24766:2009, IDT). IndopmariiiiiHi TE€XHOJOTI].
Imxkenepiss cuctem 1 mporpamHuX 3aco0iB. HactaHoBm 1010 po3poOJieHHS TEXHIYHHX BHUMOT JIO
MpOrpaMHUX 3aco0iB.

24. ICTY ISO/IEC/IEEE 42010:2018 (ISO/IEC/IEEE 42010:2011, IDT). Imxenepis cuctem i
MIPOrpaMHHUX 3ac00iB. ONHC apXITEKTYpH.

25. JICTY ISO/IEC/IEEE 15289:2019 (ISO/IEC/IEEE 15289:2017, IDT). Imxenepis cuctem i
IPOrpaMHHUX 3ac00iB. YMICT iH(opMaIiifHUX 00'€KTIB )KUTTEBOTO LUKITY (JOKYMEHTAIIi1).

26. ICTY ISO/IEC/IEEE 26515:2018 (ISO/IEC/IEEE 26515:2011, IDT). Inmxenepist cuctem i
IIporpamMHuX 3aco0iB. Po3po0ieHHs JOKyMeHTallil KOpHCTyBaya B THyYKOMY CEpeIOBHILI.

11 IH®OOPMAIIMHI PECYPCHU

1. MonaynbHe cepenoBuiiie it HaB4anHs. Jloctyn g0 pecypey: https://msn.khmnu.edu.ua/
2. EnextpoHHa 0i01i0TeKa YHIBEPCHUTETY.

Hoctym o pecypcey: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php
3. Penoswurapiit XHY. loctyn mo0 pecypcy: http://elar.khmnu.edu.ua/jspui/
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Software Engineering Basics

Field of study: 12 - Information Technologies
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Level of Higher Education: First Level (Bachelor)
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Discipline status: Compulsory
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SOFTWARE ENGINEERING BASICS

Type of discipline Compulsory

Level of higher education First (Bachelor's)
Language of teaching Ukrainian, English
Semester Second

The amount of ECTS loans 5

Form of education Full-time(Daytime)

Learning outcomes. According to the Standard of higher education in the specified specialty and educational
program, the discipline must ensure:

— competences : the ability to solve complex specialized tasks or practical problems of software engineering,
characterized by complexity and uncertainty of conditions, using theories and methods of information technologies
(integral competence) ; the ability to participate in software design , including modeling (formal description) of
its structure, behavior and functioning processes ; the ability to formulate and ensure software quality
requirements in accordance with customer requirements, specifications and standards; the ability to adhere to
specifications, standards, rules and recommendations in the professional field when implementing life cycle
processes; the ability to apply fundamental and interdisciplinary knowledge to successfully solve software
engineering tasks; the ability to accumulate, process and systematize professional knowledge regarding the creation
and maintenance of software and recognition of the importance of lifelong learning; the ability to implement phases
and iterations of the life cycle of software systems and information technologies based on appropriate models and
approaches to software development.

— program learning outcomes : analyze, purposefully search for and choose information and reference resources
and knowledge necessary for solving professional tasks, taking into account modern achievements of science and
technology; know the code of professional ethics, understand the social significance and cultural aspects of
software engineering and adhere to them in professional activities; know the main processes, phases and iterations
of the software life cycle; know and apply professional standards and other legal documents in the field of software
engineering; conduct a pre-project survey of the subject area, system analysis of the design object; select initial data
for design, guided by formal requirements description and modeling methods ; apply effective approaches to
software design in practice ; apply in practice instrumental software tools for domain analysis, design, testing,
visualization, measurement and documentation of software ; have skills in team development, approval, design and
release of all types of software documentation; be able to document and present the results of software
development.

Content of the academic discipline. Engineering basics of software. About modeling dreams. Fundamentals of
software requirements engineering. Software development technologies . Ethical and cultural aspects of
software engineering.

Planned educational activity : lectures - 36 hours, laboratory classes - 36 hours, independent work - 78 hours,
together - 150 hours.

Forms (methods) of education : lectures (using methods of problem-based learning and visualization); laboratory
classes ( using information technology methods and modern Case modeling and design tools, master classes,
workshops), independent work.

Forms of evaluation of learning results : defense of laboratory works; thematic online testing.
Semester control form: pass\fail test

Educational resources:

1. Borodkina I., Borodkin G. Software engineering: manual. for students higher education institutions K:
Publishing House "Center for Educational Literature", 2018. 204 p.

2. Levus E., Melnyk N.. Introduction to software engineering. L.: Lviv Polytechnic, 2018. 248 p.

3. Rod Stephens. Beginning Software Engineering : Second Edition. Published by John Wiley & Sons, Inc.,
Hoboken, New Jersey. Published simultaneously in Canada and the United Kingdom. 2022. 685 P.

4. Elvis C. Foster. Software Engineering. A Methodical Approach: Second Edition. Published 2022 by CRC Press,
Taylor & Francis Group. Boca Raton-London-New York. 579 p.

5. MOODLE modular learning environment . Access to the resource: https :// msn . khmnu _edu . u/

6. University electronic library . Access to the resource: http://lib.khmnu.edu.ua/asp/php_f/plage_lib.php

Teacheri: associate professor, PhD Hnatchuk E.H., assistant Dyomina A.l.
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3 EXPLANATORY NOTE

Fundamentals of software engineering " discipline, as one of the professional disciplines, occupies
a leading place in the training of "bachelor" level specialists in the specialty 121 "Software engineering"
under the educational and professional program "Software engineering” and is a theoretical and practical -
foundation for further study by students of the cycle of professionally oriented disciplines.

According to the Standard of higher education in the specified specialty and educational program,
the discipline must ensure:

— competences : IC — the ability to solve complex specialized tasks or practical problems of
software engineering, characterized by complexity and uncertainty of conditions, using theories and
methods of information technologies ; PC02 — the ability to participate in software design, including
modeling (formal description) of its structure, behavior and functioning processes ; PC04 — the ability to
formulate and ensure software quality requirements in accordance with customer requirements,
specifications and standards; PCO5 — the ability to follow specifications, standards, rules and
recommendations in the professional field when implementing life cycle processes; PC08 — the ability to
apply fundamental and interdisciplinary knowledge to successfully solve software engineering tasks;
PC10 — the ability to accumulate, process and systematize professional knowledge regarding the creation
and maintenance of software and recognition of the importance of lifelong learning; PC11 — the ability to
implement phases and iterations of the life cycle of software systems and information technologies based
on appropriate models and software development approaches.

— program learning outcomes : PLONO1 — to analyze, purposefully search for and choose the
necessary information and reference resources and knowledge for solving professional tasks, taking into
account modern achievements of science and technology; PLO02 — know the code of professional ethics,
understand the social significance and cultural aspects of software engineering and adhere to them in
professional activities; PLO03 — to know the main processes, phases and iterations of the software life
cycle; PLO04 — know and apply professional standards and other legal documents in the field of software
engineering; PLO10 — conduct a pre-project survey of the subject area, system analysis of the project -
object ; PLO11 — select initial data for design, guided by formal methods of requirements description and
modeling ; PLO12 — apply effective approaches to software design in practice ; PLO14 — apply in practice
instrumental software tools of domain analysis, design, testing, visualization, measurement and
documentation of software ; PLO6 — to have skills in team development, approval, design and release of
all types of technical documentation; PLO23 — to be able to document and present the results of software
development.

The purpose of the discipline . The purpose of the discipline is: to teach students the fundamentals
of software engineering in accordance with the content of the international professional standard Guide to
the Software Engineering Body of Knowledge (SWEBOK); to form in them a general idea of tasks,
processes, methodologies, methods and means of information technologies used in software engineering;
familiarize them with the basic provisions of software development technologies, including consideration
of issues related to analysis, design, implementation, testing, documentation and support of software
products.

Subject of discipline . Methods and means of software engineering with an emphasis on key
aspects of theoretical and practical training in the processes of software development organization,
taking into account the SWEBOK core of knowledge .

Tasks of the discipline . Formation of students of higher education basic theoretical knowledge
and practical skills in the field of software engineering at all stages of the life cycle of software, mastering
the necessary equipment for further study of the cycle of professionally oriented disciplines.

Learning outcomes . After studying the discipline, the student should: have professional
terminology and basic concepts of software engineering; describe areas of software engineering
knowledge according to SWEBOK; characterize models and processes of the software life cycle based on
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current standards; to navigate modern software development methodologies and technologies; use
methods, notations and tools for software modeling and design; build structural-functional , infological
and object-oriented software models; evaluate the degree of adequacy of the developed models; document
the decisions made based directly on the models; demonstrate a culture of thinking when developing
models; analyze the subject area and determine the functional requirements for the software; analyze the
problems and trends in the development of software engineering; apply the methods and means of
software engineering in the study of the cycle of professionally oriented disciplines.

Discipline Policy. The organization of the educational process for the discipline complies with the
requirements of the provisions on organizational and instructional-methodological support of the
educational process, the educational program, and the curriculum. Students are required to attend lectures,
practical classes, laboratory work, etc., according to the schedule, not to be late for classes, and to
complete all tasks and checkpoints according to the schedule. Missed practical classes and laboratory
work must be independently completed by the student in full and reported to the instructor no later than
one week before the next assessment. For practical classes and laboratory work, students must prepare on
the relevant topic and demonstrate active participation. Knowledge acquired by an individual in the
discipline or its specific sections through informal education is credited according to the Regulation on
the procedure for transferring learning outcomes and determining academic differences at KhNU

4 STRUCTURE OF CREDIT CREDITS OF THE COURSE

The number of hours allocated to:
Name of the section (topics
(topics) lectures laboratory SRS
work
Topic 1. Engineering basics of software 6 13
Topic 2. Basics of modeling 12 16 27
Topic 3. Fundamentals and engineering of software 6 12 12
requirements
Topic 4. Development technologies Software 10 8 22
Topic 5. Ethical and cultural aspects of software 9 4
engineering
Together: 36 36 78
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5 PROGRAM OF EDUCATIONAL DISCIPLINE

5.1 Content of the lecture course

Number
lectures

List of topics of lectures, their annotations

Number
of hours

1

2

3

Lecture 1. Introduction to software engineering

The program as a formalized description of the data processing process.
Software, software product, software (software). Types of software according
to different characteristics. Software cost components. And software
engineering as a set of engineering methods and means of software creation.
The subject, content and practical application of the software engineering
subject . Engineers and other specialists in software engineering.
Standardization in software engineering. Software Engineering Body of
Knowledge (SWEBOK). General characteristics of SWEBOK knowledge
areas.

Lit.: [1], [2] , [6]

Lecture 2. Life cycle of software

The concept of the software life cycle. Basic, auxiliary and organizational
processes of the residential complex PZ. Communication between processes.
Classic models of LCD (cascade, spiral, iterative, incremental), their
advantages and disadvantages. Choosing a model of residential housing.
Standards of ZhC PZ.

Letters: [1], [2], [5], [6]

Lecture 3. Life cycle models in modern software development
methodologies

Methodologies for rapid software development. RUP (Rational Unified
Process) methodology . MSF (Microsoft Solution Framework) and MOF
(Microsoft Operations Framework) methodologies. Flexible methodologies.
XP, Scrum , Crystal family of methodologies, DSDM ( Dynamic Systems
Development Method ), FDD ( Feature Driven Development ), adaptive
development (ASD). The place of flexible methodologies among modern
software development technologies .

Letters: [1], [2], [5]

Lecture 4. Structural and functional analysis and modeling. SADT
methodology

Concept of system, model, simulation. Basic approaches to analysis and
modeling in software engineering (structural, object-oriented). The essence and
basic principles of structural and functional analysis and modeling . Basic
principles of the Structured methodology Analysis and Design Technique (
SADT ). The state of the functional modeling | D EF0 and | D EF3 . For the
general method of constructing | D EFO and | D EF3 diagrams. Case - from the
person of automation of structural and functional modeling.

Lit.: [3]

Lecture 5. Analysis and modeling of data flows

Concept of data flow diagram ( Data Flow Diagrams , DFD ) . Syntax and
semantics of DFD diagrams. Jordan-De Marco and Heine-Sarson notations .
De composition and corresponding extensions of data flow diagrams.
Construction of DFD diagrams. Building a hierarchy of data flows. Case - on

19




behalf of the automation of data flow modeling . Comparative analysis of
SADT and DFD models.
Lit.: [3], [5], [6]

2

Lecture 6. Infologic modeling

The concept of the subject area. Infologic modeling and its purpose. Conceptual
, logical and physical levels of modeling. Entity-Relationship Diagrams (ERD)
model. Constructive elements of infological models. Fundamental types of
connections. Data normalization. Overview of ER notations. The general method
of constructing ER-diagrams. Case tools for the automation of info modeling. .
Lit.: [ 3], [6]

Lecture 7. Unified modeling language UML.. Use case diagrams

General concepts and essence of the object-oriented approach (OOP) to software
development. Principles of OOP. RUP (Rational Unified Process) methodology.
Characteristics and conceptual foundations of UML (Unified Modeling
Language). Types of UML diagrams. Case tools for automating object-oriented
modeling. Diagrams and options for use.

Lit:[4-6]

Lecture 8. Unified modeling language UML.. Details of use cases

Ways of describing use cases. Event streams (main, alternate ). Textual
description of event streams. State diagrams and activity diagrams, their
structural elements. Features of construction of status and activity diagrams.
Lit.: [ 4 — 6]

Lecture 9. Unified modeling language UML. Documenting use cases with
interaction diagrams. Class diagrams

The concept of a usage scenario. Main and alternative scenarios. Forms of
presentation of interaction diagrams. Sequence diagram and cooperation
diagram, their elements. Peculiarities of constructing interaction diagrams. Class
diagram, its elements. Features of class diagram construction.

Lit.: [ 4 —6]

10

Lecture 10. The process of developing software requirements

The concept of software requirements. Classification of requirements.
Methodologies and standards regulating work with software requirements (
SWEBOK, DSTU ISO/IEC/IEEE 12207:2018, ISO/IEC/IEEE 29148-2018,
DSTU ISO/IEC TR 24766:2016) . Properties of software requirements.
Participants in the development of software requirements. The general process of
developing software requirements.

Year : [1], [2], [5]

11

Lecture 11. Sources and strategies for identifying software requirements
Sources of software requirements. Basic strategies for identifying requirements.
Peculiarities of identifying requirements for a software product "to order" and
for the open market. Feasibility analysis. Prototyping. Modeling.
Communications about the project team and the customer in the process of
developing software requirements.

Letters: [1], [2], [5]

12

Lecture 12. Analysis, systematization and specification of software
requirements

Purpose of software requirements analysis. Basic procedures for verification and
validation of software requirements. Specification of software requirements.
Specification of functional requirements for software using use cases.
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Formalization of requirements. Technical task (TOR) for the software product.
Rules for drawing up technical specifications.
Letters: [1], [2], [5]

2

13

Lecture 13. Fundamentals of software design

Basic concepts of software design. Software design according to SWEBOK,
according to standards DSTU I1SO / IEC / IEEE 12207 :2018, DSTU
ISO/IEC/IEEE 42010:2018 . Architectural and detailed design. Concept of
software structure and architecture. The main types of software architectures.
Architectural styles and templates (patterns). Physical presentation of
architectural models of systems in the UML language ( implementation
diagrams). Methodical, technological, instrumental and organizational support for
the software design process. Structural and functional software design. Software
design using an object-oriented approach. User interface design .

Letters: [1], [2], [5], [6]

14

Lecture 14. Fundamentals of Software Construction

Software design according to SWEBOK. Software design management.
Construction models. Measurement in construction. Overview of programming
paradigms . Classification of programming languages. Applied and theoretical
methods of programming. Tools and integrated programming environments .
Translators . Coding. Module design rules. Integration. Program optimization.
Ways to save memory. Ways to reduce execution time. Software design
standards.

Letters: [1], [2], [5]

15

Lecture 15. Fundamentals of software testing and quality

The concept and purpose of software testing. The main types of testing. Levels
of testing. Testing strategies. Localization and correction of software errors.
Peculiarities of testing object-oriented modules and object -oriented integration.
User interface testing. Verification and validation (attestation) of software.
Development of test plans. Strategy for development of test data sets. Basic
concepts in the field of software quality. Metrics and quality models of software
systems. Software quality standards.

Letters: [1], [2] , [5]

16

Lecture 16. Software documentation

General principles of developing documentation related to the software life
cycle. Pre-project and project documentation. Documentation intended for the
user of the software. Electronic documentation. Interactive electronic guides.
Standards regulating the development of software documentation. Technical
writers. Automation of development of software documentation.

Lit:[1]

17

Lecture 17. Configuration management in the software life cycle.
Software implementation, support and monitoring

Software configuration management processes. Stages and procedures for
software configuration management. Technological support in software
configuration management. The main stages of software product readiness -
(alpha version, beta version, release). Organization, methods and procedures of -
software development. Escort techniques. Reengineering, reverse reengineering.
Refactoring. Reverse engineering.
Letters: [ 11, [5]

18

Lecture 18. Ethical and cultural aspects of software engineering

The concept of ethics and morality. Categories of ethics. Professional and
corporate ethics. Computer ethics . Principles _ _and the rules of behavior . _
_ The role of professional communities in the development of ethical
responsibilities of software developers. IEEE - CS / ACM Code of Ethics and
Professional Practice and its principles. Corporate culture of software
development (using the example of the Microsoft company ).
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| Lit.: [2], [5]
Total for the 2nd semester: 36
5.2 Content of laboratory classes
No : . Number
s/p The topic of the laboratory session hours
Second semester

Modeling based on electronic spreadsheets. Analysis of models

Ll it 7] 4
Structural and functional modeling according to the SA D T methodology ( IDEF 0)

2 | Lit:[7] 4
Analysis and modeling of data flows. Decomposition of processes in IDEF 3

3 | notation 4
Lit:[7]
Infologic modeling. Construction of entity- relationship diagrams

4 Lit: [ 7] :

5 | Analysis of software requirements. Construction of UML - diagrams of use cases 4
Lit:[7]
Analysis of software requirements. Construction of UML - state and activity

6 | diagrams 4
Lit: [ 7]
Analysis of software requirements. Construction of UML diagrams of interaction

7 | (sequence and cooperation) 4
Lit:[7]

8 | Class design. Development of UML - implementation diagrams. 8
Lit: [ 7]

Total for the 2nd semester: 36

5.3 Content of independent (including individual) work

Independent work of students consists in systematic processing of program material from relevant
sources of information, preparation for performance and defense of laboratory work, preparation for
testing from theoretical and practical material.

The guidance of students' independent work is carried out by the teacher according to the schedule
of consultations outside of class time.

Numbe ) Number
r of the Type of independent work
week of hours
Second semester
1 2 3
1 Es\ielopment of theoretical material. Preparation for the implementation of 4
5 Develop_ment of the_oretical mat(_erial. Preparation for the defense of LR1. 5
Preparation for the implementation of LR2.
3 Develop_ment of the_oretical mat(_erial. Preparation for the defense of LR2. 4
Preparation for the implementation of LR3.
4 Develop_ment of the_oretical matt_erial. Preparation for the defense of LR2. 5
Preparation for the implementation of LR3.
5 Development of theoretical material. Preparation for the defense of LR3. 4
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Preparation for the implementation of LRA4.

Development of theoretical material. Preparation for the defense of LR3.

semester:

6 Preparation for the implementation of LRA4. 4

v Develop_ment of theor(_etical material. Prepa_ration for the defense of FR4. 5
Preparation for execution of LR5. Preparation for test control on topics 1-2.

1 2 3
Development of theoretical material. Preparation for the defense of LR4. In -

8 preparation for the implementation of LR5. Preparation for test control on 5
topics 1-2.

9 Develop_ment of the_oretical matgrial. Preparation for the defense of LR5. 4
Preparation for the implementation of LR®.

10 Develop_ment of the_oretical mat(_arial. Preparation for the defense of LR5. 4
Preparation for the implementation of LRG6.

1 Develop_ment of the_oretical mat(_erial. Preparation for the defense of LR®. 4
Preparation for the implementation of LR7.

12 Develop_ment of the_oretical matgrial. Preparation for the defense of LR6. 4
Preparation for the implementation of LR7.

13 Develop_ment of the_oretical mat(_erial. Preparation for the defense of LR7. 4
Preparation for the implementation of LR8.

14 Develop_ment of the_oretical matt_erial. Preparation for the defense of LR7. 4
Preparation for the implementation of LR8.

15 Development of theoretical material. Preparation for test control on topics 3-5. 5
Development of theoretical material. Preparation for the defense of LR8.

16 Preparation for test control on topics 3-5. >

17 Development of theoretical material. Preparation for the defense of LRS. 4

18 Development of theoretical material. 4

Total for the 2nd 78

6 TEACHING METHODS

The teaching process in the discipline is based on the use of traditional and modern technologies,

in particular: lectures (using methods of problem-based learning and visualization); laboratory classes ( with
the use of information technology methods and modern Case modeling and design tools, master classes,
workshops), independent work, and are aimed at students' mastery of special terminology; study by
students of those aspects of activity that make up the essence of the profession of a software developer;
their acquisition of practical skills in software modeling and design; formation of students' basic

competencies necessary for further study of the cycle of professionally oriented disciplines.

7 ASSESSMENT FORMS AND METHODS

Current control is carried out during laboratory classes, as well as on the days of control activities

established by the work program and schedule of the educational process . At the same time, the

following methods of current control are used: an oral survey before admission to a laboratory session;

23




protection of laboratory works; test control of theoretical material on the topic ; presentation of completed
tasks.

The semester control is conducted in the form of credit.

A student who does not have a positive weighted average for the current work in the semester is
considered to be absent.

The assessment of the academic achievements of a higher education applicant is carried out in
accordance with the "Regulations on the control and evaluation of the results of studies of higher
education applicants at KhNU". Each type of work in the discipline is evaluated on an institutional four-
point scale. The semester final grade is defined as a weighted average of all types of academic work
completed and passed positively , taking into account the weighting factor. The weighting factors change
depending on the structure of the discipline and the importance of certain types of its work.

The grade given for the laboratory work consists of the following elements: an oral interview of
students before admission to the laboratory work; knowledge of theoretical material on the topic; the
quality of the report on laboratory work ; the student's fluency in special terminology and the ability to
professionally justify the adopted constructive decisions; timely protection of laboratory work.

The deadline for the defense of the laboratory work is considered timely if the student defended it
in the next class after the completion of the work.

is obliged to complete the missed laboratory class no later than two weeks before the end of
theoretical classes in the semester.

The student's assimilation of the theoretical material of the discipline is assessed by testing.

Structuring of the discipline by types of work and evaluation of the learning results of
full-time students in the semester by weighting coefficients

Auditory work
Semester control

Laboratory work Test control
No.1-8 TC1(T1-2) | TC2(T3-5) et
WC: 05 0.5

Conventional designations : WC — weighting factor, TK — test control, T — topic of discipline.

Evaluation of test tasks

The thematic test for each student consists of 20 test tasks, each of which is evaluated by one point.
The maximum number of points a student can score is 20. Test tasks for each student are randomly
generated from a common bank of questions in the Moodle learning environment. Evaluation of the
student's answers is carried out automatically. Evaluation is carried out on a four-point scale. The sum of
points is proportional to the number of correct answers. Correspondence of the scored points for the test
task to the grade assigned to the student is presented in the table below.

The sum of points for test tasks 1-11 12-14 15-18 19-20
Evaluation on a 4-point scale 2 3 4 5

25 minutes are allotted for testing. If a negative evaluation is received, the test should be retaken
before the next control period.

The final semester grade according to the institutional scale and the ECTS scale is set in an
automated mode after the teacher enters all the grades into the electronic journal.

Credit is given if the weighted average score received by the student in the discipline is between
3.00 and 5.00 points. At the same time, according to the institutional scale, the grade "credited" is given , and
according to the ECTS scale, the letter designation of the grade corresponding to the number of points
scored by the student is given. Correlation of the institutional rating scale and the ECTS rating scale given
in the table.

The ratio of institutional assessment scales and ECTS assessment scales
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Institutional

Evaluation : . o
of ECTS m_terval Domestic assessment, criteria
scoring scale
A 4.75-5.00 EXCELLENT - deep and complete mastery of the educational
' ' material and identification of relevant skills and abilities
B 4.95-4.74 GOOD - complete knowledge of the educational material with
] ] < |2 few minor errors
= | GOOD - a generally correct answer with two or three
c 3.15-4.24 _ S | significant errors
D 3.95.3 74 W 'SATISFACTORY - incomplete mastery of the software
’ ’ material, but sufficient for practical activities in the profession
E 3 00-3 24 SATISFACTORY - incomplete mastery of the program
' ’ material that meets the minimum evaluation criteria
UNSATISFACTORY — unsystematic knowledge acquired and
FX 2.00 -2.99 @ | the impossibility of continuing education without additional
% knowledge of the discipline
(&)
F 0.00-1.99 g UNSATISFACTORY - serious further work and re-study of

the discipline is required
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8 QUESTIONS FOR SELF-CONTROL OF LEARNING RESULTS

1. Concept of program, software tool, software. Types of software by types of licenses .

2. Reasons and prerequisites for the emergence of the "Software Engineering™ discipline. Definition of
software engineering.

3. Software engineering as an engineering and scientific discipline .

4. Standardization in software engineering.

5. Main areas of SWEBOK knowledge .

6. Software life cycle.

7. General characteristics of the cascade model of the software life cycle; its advantages and
disadvantages.

8. General characteristics of the spiral model of the software life cycle and its advantages and
disadvantages.

9. General characteristics of the iterative model of the software life cycle and its advantages and
disadvantages.

10.  General characteristics of the incremental (step-by-step) software life cycle model and its
advantages and disadvantages.

11.  General characteristics of the rapid application development methodology RAD (Rapid
Application Development) and its advantages and disadvantages.

12. RUP methodology ( Rational Unified Process ). General characteristics of the software
development process.

13.  MSF ( Microsoft Solutions Framework) project team model .

14, MSF ( Microsoft Solutions Framework) process model .

15.  Loud software development methodologies. General characteristics.

16.  Extreme Programming (XP).

17.  Scrum methodology .

18. International and national standards of the software life cycle.

19.  The essence and methods of structural analysis and modeling.

20.  General characteristics of structural analysis and modeling methodologies.
21.  Basic principles of structural analysis and modeling.

22.  Butthat's me IDEFO for the graphical representation of the SADT model.
23.  Syntax and semantics of DFD diagrams.

24.  Basic concepts of "entity-relationship™ information modeling (ERD ) .

25.  Overview of notations used in the construction of ER diagrams.

26.  Methodology for building ER-diagrams.

27.  The essence of object-oriented analysis and modeling; its advantages and disadvantages.
28.  Basic principles of object-oriented analysis and modeling.

29.  General characteristics of the UML language. UML diagrams.

30.  The general process of developing software requirements.

31.  Properties of software requirements.

32.  Sources and strategies for identifying software requirements.

33.  Analysis, systematization and verification of software requirements.

34.  Specification and formalization of software requirements.

35.  Software specification.

36.  The concept of software architecture. Main classes of architectures.

37.  Basic principles of software architecture design.

38.  The modular structure of the software product. The main characteristics of the modules.
39.  Types of software modules and their structure.

40.  Top-down and bottom-up software design.

41.  Development of the software structure using an object-oriented approach.
42.  Principles, rules and stages of software interface design.

43.  Programming paradigms.
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44,  Concept of programming language. Development stages of programming languages.

45, Classification of programming languages.

46.  Tools and integrated programming environments. Translators.

47.  Basics of software design. Standards in construction. Design management.

48.  Classification of software errors. Software debugging methods. General software debugging
technique.

49.  The main types of testing.

50.  Levels of testing (module, integration and system testing).

51.  Tests. Classification of tests. Validation tests. Measurement of test results.

52.  Features of object-oriented testing.

53.  Peculiarities of testing object-oriented modules.

54.  Software verification and attestation.

55.  General principles of drafting and design of software documentation.

56.  The main types of software documentation.

57.  Characteristics of the documentation intended for the user of the software .

58. Electronic reference system.

59.  Software configuration management processes.

60.  Stages and procedures in software configuration management.

61.  Technological support for software configuration management.

62.  The main stages of software product readiness. Alpha version. Beta version. Release

63.  Organization and methods of software maintenance. Stages and procedures for software
maintenance.

64.  Escort techniques. Reengineering, reverse reengineering.

65.  Code of ethics for software engineering professionals ( IEEE - CS/ACM) .

66.  Corporate ethics and culture.

9 METHODOLOGICAL SECURITY

The educational process in the discipline is fully and in sufficient quantity provided with the
necessary educational and methodological developments in the Modular educational environment. Access
to the resource: https :// msn . khmnu _edu . ua/ course / view . php ? id = 3403 ).
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