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POBOYA ITPOTPAMA HABYAJILHOI JUCIHHUTIIJITHA
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Tanyss 3nane 12 — IudopManiiini Texsomorii

Cneyiansnicms 121 — Ifxenepis nporpamMHoro 3abe3nedeHHs
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Po6ouya nporpama ckiianeHa Ha ocHOBi CTaHAapTy BHILOI OCBiTH, OCBiTHBO-TIpodeciiiHoi mporpamu
migroroBku 6akanaBpiB 2023 poKy Ta HaBYaIBHOTrO IUIAHY

TNporpama cKiajieHa % Oxkcana OHUIIIKO

CxpaneHo Ha 3acinanHi kageapn III3  mporoxon Ne 1 Bix 31.08.2023

3aB. Kadeapu iHxeHepil IporpaMHOro 3abe3neveHHs % Jleoning BEIPATIOK

Po6oya mporpama po3riisiHyTa Ta cXBaneHa Buenoro panoro dakynsTery inhopmanifHuX TeXHOMOTIH

T'onoBa BueHoi panu dakynsTeTy y Oner CABEHKO
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XmenpHULBKHHA 2023



MOJAEJIOBAHHS TA OIHKA ITPOI'PAMHOTI'O 3ABE3ITEYEHHSA

Tun pucHUILTiHA O060B’sA3K0Ba

PiBenb BHIIOI OCBiTH [Teprmii(6akanaBpChKuii)
MoBa BUKJIagaHHA VYkpaincbka, AHTTIHChKA
Cemectp [T’ saTumid

Ob6csar kpeautiB EKTC 5

®opma 3100yTTH OCBiTH OuHa(neHHa)

Pesynomamu nasuannsa. CTyIeHT, SKUN YCIIIIHO 3aBEPIINB BUBUCHHS TUCHUILUIIHM, Ma€: 3HATH
13aCTOCOBYBATH BIJINMOBI/IHI MATEMAaTHYHI MIOHATTS, METOAN JIOMEHHOI'O, CHCTEMHOTO 1 00’ €KTHO-
OpDIEHTOBAaHOTO AaHaJi3y Ta MAaTEeMaTUYHOIO MOJENIOBAHHSA Uil PO3POOKH IMPOrpaMHOTO
3a0e3nedyeHHs . BmiTH BUOMpaTH Ta BHKOPHCTOBYBAaTH BIAIMOBIIHY 3a/ladyi METOJO0JIOTIIO
CTBOpPEHHS TporpamMHOro 3adesnedeHHs. [IpoBOAUTH TEpeanpOEKTHE OOCTEKEHHS MPEIMETHOT
00J1acTi, CHCTeMHHI aHaji3 00’ €KTa MPOEKTYBaHHSI. BuOupatu BUXiaHI JaH1 1JIs MPOEKTYBaHHS,
KepYIUUCh (OPMAIBHUMU METOJaMHU OIUCY BUMOT Ta MOJCIIOBaHHsS. 3aCTOCOBYBAaTH Ha
MpakTUIl €pEeKTUBHI MiIXOU MIOJ0 MPOEKTYBAHHS MPOTrPaMHOro 3a0e3neueHHs. 3aCTOCOBYBaTH
Ha TPaKTHUIl I1HCTPYMEHTAJbHI MpOrpamMHi 3acoOM JOMEHHOTO aHajli3y IPOEKTYBaHHS,
TECTYBaHHs, Bi3yauisallii, BUMIPIOBaHb Ta JOKYMEHTYBAaHHs MPOrpaMHOro 3a0e3nedeHHs. Bmitu
3aCTOCOBYBAaTH METOJM KOMITOHEHTHOI PO3POOKH MPOrpaMHOTO 3a0e3IeUeHHs. 3HATH Ta BMITH
3aCTOCOBYBaTH MeToau Bepudikarii Ta Bamijgauii mporpaMHOro 3a0e3nedyeHHs. 3HATH MiAXO0Iu
II0JI0 OI[IHKH Ta 3a0e3MeUeHHs SKOCTI MPOTPaMHOTo 3a0e3MeUeHHS.

Ilpepexsizumu — OcHOBH i1HXXEHepil MporpaMHOro 3abe3nedyeHHs, AHaji3 BHUMOI Ta SIKICTh
MIPOrPaMHOTO 3a0e3neUeHHs, AJITOPUTMH Ta CTPYKTYPH JaHUX

Kopexsizumu — ApxiTekTypa Ta MPOEKTYBaHHSA MPOrpaMHOro 3abesneueHHs, KoncrpyroBaHHs
MIPOrpamMHOTO 3a0e3MeUeHHS

3MicT HABYAJIBLHOI IMCHMILTIHN. 3arajibHi MiAX0IH 10 MOJIeTI0BaHHs, [ [pUHITUIIN MOJICTFOBaHHS.
OCHOBU CTPYKTYpHOTO MOJCIIOBAHHA NporpamMHoro 3abe3nedyeHHsi, OCHOBU MOJIETIOBaHHS
MOBENIHKM TMporpaMHoro 3abesnedeHHs. OCHOBM MOJENIOBaHHS moAi. MojenroBaHHS
apXITEKTYpHU MPOTPAMHOTO 3a0€3TMECUECHHS.

3anjiaHoBaHa HABYaJIbHA JisUIbHiCTB: Jnekuid 34 roj., JrabopaTopHUX 3aHATH 34 TO7.,
camocTiiiHo1 poboTu 82 rox.; pasom 150 rox.
MeTroam HaBYaHHS: METOAM TNPOOJEMHOTO BHUKIAAHHS, CIJIOBECHI, Hao4HI (JIeKIii);
MOSICHIOBATBHO-UTFOCTPATUBHI, MPOOJIEMHOTrO BHUKJIAJaHHS, TOCIITHHUIIBKI, YACTKOBO-TIOIIYKOBI
(;1aboparopHi  3aHATTSA), MNPOOJEMHOTO BUKIAJAHHS, JIOCTIJIHMIIBKI, YaCTKOBO-TIONTYKOBI
(camocTiitHa po0OoTa: IHIUBITyalbHI 3aBIaHH).
®opmu i MeTOAY OLLIHIOBAHHS Pe3y/IbTATIB HABYAHHSA. YCHE OMUTYBAaHHS, 3aXUCT JJaOOPaTOPHUX
pOOIT. MUCbMOBI CAaMOCTIHHI Ta KOHTPOJIbHI pOOOTH, MMCHMOBUH 1CTIUT
Buj ceMecTpOBOro KOHTPOJIIO: iCITUT
HaguanabHi pecypcu:
1. Birepc, Kapa 1. Ixoit birti (2016) Po3pobka BumMor 10 nporpaMmHoro 3abe3nedyeHHs. -
Retryeved from: http://www.twirpx.com/file/1073169/
2. TaOynuwk, T.1., Karutienko, I'. B., [TerpoBa O.A. (2016) [IpoexTyBaHHs Ta MO/IETIOBaHHS
IIPOTPaMHOTr0 3a6e3nequHs[ cyuyacHHX 1H(popmamiifHux cucteM 3anopixoks: Huxe Ilone,
3. BBenmenHs B mporpamMHy iHXEHEPIIO 1 YHPABIIHHSA JKUTTEBUM IUKJIOM HPOTPAMHOTO
3abe3nevyeHds Guide to Software Engineering Base of Knowledge (SWEBOK): ITlep. 3
anria. C.Opmuk Retryeved from:sorlik.blogspot.com/
4. MonynpHe cepenoBulle A HaBdaHHs. JocTym mo pecypey: https://msn.khmnu.edu.ua.
5. Enekrponna 0i0mioreka yHiBepcutety. Joctyn o pecypey: http://library.khmnu.edu.ua

Buxananau: kagauuar negarorivaux Hayk, qoneHT Oxcana OHUIIIKO



3. HOACHIOBAJIBHA 3AITMCKA

Hucnurmina “MojentoBaHHs Ta OIliHKa NPOrpaMHOro 3a0e3nedeHHs” € OAHIE 13
JUCLIUIUTIH TPoQeciiiHOol MIATOTOBKY 1 3aliMae MPOBiAHE MicIle Y MiAroToBMi (axiBIiB OCBITHBOTO
piBHs "OakamaBp” 3a OCBITHBO-TIpodeciiiHO0 Tporpamoro  "[HXkeHepis TPOrpamMHOro
3a0e3mneueHHs "

Ilpepexsizumu — OCHOBHM i1HXXEHeEpil MpOrpaMHOro 3a0e3nedeHHs, AHai3 BHUMOI Ta SIKICTh
IPOrPaMHOTO 3a0e3MedeHHs, AITOPUTMHU Ta CTPYKTYPH JaHUX

Kopekeizumu — ApXiTeKTypa Ta IPOEKTYBaHHS IporpamMHoro 3abesnedennsi, KoncrpyroBanus
IPOTPaMHOTO 3a0e3IeYeHHS

MeTa AMCHMIUIIHM TOJSra€ B HAJAHHI CTY/AEGHTaM KOMIUIEKCHMX TEOPETHYHHX 3HAHb Ta
NPaKTUYHUX HAaBHYOK y chepi MOJeNOBaHHS Ta OLIHKU MPOrPaMHOro 3a0e3neueHHs, 30KpemMa B
PO3po0I1i MOJENIEH CHCTEM, iX OIIHII Ta ONTUMI3aIlii.

IIpeaMeT IMCUHUILTIHU OXOIUTIOE BUBUEHHS OCHOBHHX IPHHLIUIIIB T2 METOJIOJIOT1H MOJICTIOBAHHS
IpOTrpaMHOro 3a0e3ledyeHHs, BKJIIOYaloud OO0'€KTHE MOJeNoBaHHs, BuUKopuctanHd UML,
CTPYKTYPHE MOJICITIOBAHHS, & TAKOX MPAKTHKU MOJICTIOBAHHS apXITEKTYPHU MPOTPAMHUX CUCTEM.
3aBAaHHA AMCHUILIIHM BKJIHOYalOTh:OCBOEHHS MPHUHLUIIB Ta METOJUK CTBOPEHHS Mojenen
nporpaMHUX cucTeM.AHami3 Ta BukopucTtaHHs UML pans koHmenTyamizamii mporpaMmHHX
cucteM.MozenroBaHHs. B3a€EMOJIiH, MOBEMIHKU, apXiTEKTYpH IPOrpaMHOro 3a0e3MeyYeHHS.
HabyTTst mpakTHUHUX HAaBUYOK B peasizamii Mojened, BKIIOYAIOYM OIIHKY Ta TECTyBaHHS.
Po3ymiHHS posti MOJIENTIOBAaHHS B TIpoIecax pO3poOKH Ta YIpaBIiHHSI BUMOTaMH JI0 IPOTPAMHOTO
HPOIYKTY.

Kypc Hagae cryaenTaM 3HaHHS Ta IHCTPYMEHTH JUIS TIIMOOKOTO PO3YyMiHHS acIleKTiB CTBOPEHHS
Ta aHali3y MPOrpaMHOTO 3a0e3MeueHHs, BiJ MOJETIOBAHHS BUMOT JO OIIHKH TOTOBUX
NPOTrPaMHHX MTPOAYKTIB.

BinnosigHo no Cmanodapmy euuioi oceimu i3 Ta OCBITHBOI POTPaMH AUCLUILIIHA CIIPHSIE
3a0€31EUeHHIO:
Komnemenmmnocmei:
OK1. 3naTHICTh 1AeHTU(IKYBaTH, KiIacH(piKyBaTH TadOpMYJIOBATH BUMOTU /10 MPOTPAMHOIO
3a0e3nedenHs. ®K2. 3parHicTh OpaTH ydacTh Y MpPOEKTYBaHHI HPOTrpaMHOro 3a0e3nedyeHHs,
BKJIIOYAIOYU TPOBEACHHS MOJENIOBaHHS ((popManbHUN omuc) HOro CTpyK-TypH, NMOBEIIHKH Ta
nporeciB pyHkiionyBanHsa. ®K3. 3patHicTh  po3poOasATH  apXITEKTypH, MOJyJdl Ta
KOMIOHEHTHU nporpaM-Hux cucreM ®KS. 3natHicTh qoTpuMyBaTucs cnenudikaiiii, CTaHAapTiB,
npaBuIl 1 pekoMeHalii B mpodeciiiHiil raimysi npu peasizanii npouecis xkurreBoro nukiry. GK10.
3/1aTHICTh HAKOMMYyBaTH, 0OpOOJISATH Ta cUCTEMaTHU3yBaTH NpoQeciiiHl 3HaHHS 11100 CTBOPEHHS
1 CYIpOBOJUKEHHSI MPOTrPaMHOro 3a0e3MeueHHs] Ta BU3HAHHS BaXJIMBOCTI HaBYAaHHS MPOTATOM
Bcboro xkUTTa. PK11. 3naTHICTh peanizoByBatu (a3u Ta iTepallii )KUTTEBOTO LUKITY MPOTrPaMHHUX
cucTeM Ta 1H(OPMALIMHUX TEXHOJOTi Ha OCHOBI BIAMOBIAHHUX MOJENEH 1 MAXOJIB pPO3POOKU
nporpamHoro 3a0e3neueHHs. PK12. 3paTHicTh 3M1IHCHIOBATH MPOLEC IHTErpamii CUCTEMH,
3aCTOCOBYBAaTH CTAaHJApTH 1 HpPOLENypH YIpaBIiHHSA 3MIHAMM JUISI MIIATPUMKH LUTICHOCTI,
3araibHOi (YHKIIOHAIBHOCTI 1 HAJIHHOCTI IPOrPaMHOro 3a0€31eUeHHSI.
npoOpamMHUX pe3yibmamié HA6UAHHA'
[TPHS. 3matm 1 3acTOCOBYBaTH BIJIMOBIIHI MAaTeMAaTW4YHI IOHATTS, METOAH JOMEHHOTO,
CHCTEMHOTO 1 00’ €KTHO-OPi€EHTOBAHOTO aHAJII3y Ta MATEMAaTUYHOTO MOJICIIOBAHHS [T PO3POOKU
nporpamHoro 3a6esnedenHs. [IPH6 YMinug BuOupatu Ta BUKOPUCTOBYBATH BIANOBIAHY 3adaul
METOJIOJIOT1I0 CTBOpeHHsI mporpamHoro 3abesnedeHHs. [IPH10 IlpoBoautu mnepenmpoexTHe
00CTeXeHHsI MpeAMETHOI 0071acTi, CUCTeMHU aHaii3 00’ekta npoextyBanHs. [IPH11 Bubupatu
BUXIHI JaHl A TNPOEKTYBaHHA, KEpyKO4HCh (OpMaIbHUMH METOJAaMU ONHUCY BHMOT Ta
mopaemoBanHs. [IPH12 3actocoByBaTu Ha mpakTuill epeKTHBHI MiAXOJH MIOAO NMPOEKTYBAHHS
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nporpamuoro 3adesnedenns. [IPH14 3acrocoByBaTu Ha mpakTHuIll IHCTPYMEHTaIbHI MTPOTrpamMHi
3aco0M JOMEHHOTO aHajli3y TPOEKTYBaHHsA, TECTyBaHHsA, Bi3yami3alii, BHUMIpDIOBaHb Ta
JIOKYMEHTYBaHHsS TporpamHoro 3a0esmedenns. I[IPH17 Bwmitu 3acTtocoByBatm MeTOaH
KOMITOHEHTHOI po3poOku mporpamHoro 3abesnedenns. [IPH19 3natu Ta BMiTH 3aCTOCOBYBaTH
Meroau Bepudikarlii Ta Bamigamii nmporpamuoro 3abesnedenHs [IPH20. 3natu migxoam momo
OIIIHKY Ta 3a0e3MeUeHHs SIKOCT1 MPOTPAMHOTO 3a0e3EYCHHS.

Pesynomamu nasuannsa. CTyIeHT, SKU{ YCIIIIHO 3aBEPIINB BUBUCHHS TUCHUILUIIHMA, Ma€: 3HATH
13aCTOCOBYBATH BIJINMOBI/IHI MATEMAaTHYHI MIOHATTS, METOAN JIOMEHHOT'O, CHCTEMHOTO 1 00’ €KTHO-
OpPIEHTOBAHOTO aHAi3y Ta MAaTEMaTUYHOIO MOJENIOBAHHSA JUIi PO3POOKH IMPOrpaMHOTO
3a0e3nedyeHHs . BmiTh BHOMpaTH Ta BHKOPHUCTOBYBAaTH BIAIMOBIIHY 3aJladyli METOJO0JIOTIIO
CTBOpPEHHSI MporpamMHoro 3abesnedeHHs. [IpoBOAUTH TEpeapOEKTHE OOCTEKEHHS MPEAMETHOI
00J1acTi, CHCTeMHHH aHaji3 00’ €KTa MPOEKTYBaHHSI. BuOupatu BUXigHI JaH1 1JIs MPOEKTYBaHHS,
KepYHUUCh (OPMAIBHUMU METOJaMHU OIKCY BUMOT Ta MOJCIIOBaHHsS. 3aCTOCOBYBAaTH Ha
MpakTUIl epEeKTUBHI MiIXOU MIOJ0 MPOEKTYBAHHS MPOTrPaMHOro 3ade3neueHHs. 3aCTOCOBYBaTH
Ha TMPaKTUIl I1HCTPYMEHTaJbHI MpOrpamMHi 3acoO0W JOMEHHOTO aHaji3y HpPOEKTYyBaHHS,
TECTYBaHHs, Bi3yauisallii, BUMIPIOBaHb Ta JOKYMEHTYBAaHHs MPOrpaMHOro 3a0e3nedeHHs. Bmitu
3aCTOCOBYBAaTH METOJM KOMITOHEHTHOI PO3POOKH MPOrpaMHOTO 3a0e3MeUeHHs. 3HATH Ta BMITH
3aCTOCOBYBaTH MeToau Bepudikarii Ta Bamijgauii mporpaMHOro 3a0e3nedyeHHs. 3HaTH MiAXO0au
II0JI0 OIIIHKH Ta 3a0e3MeueHHs TKOCTI MPOTPaMHOTO 3a0e3IeUCHHS

Ilonimuka oucyunninu OpraHizaiis OCBITHBOTO IPOIECY 3 NUCIMILIIHA BiANOBiZa€ BUMOTaM
MOJIOKEHb MPO OpraHizamiiiHe 1 HaBYaJbHO-METOAMYHE 3a0e3MEeYeHHS OCBITHHOTO MPOIECY,
OCBITHIH TporpaMi Ta HaB4YadbHOMY IUIaHy. CTyaeHT 3000B’s3aHWI BiABIIyBaTH JIEKIii,
MPaKTUYHI 3aHATTS, JJA0OpaTOpHI POOOTH, TOIIO, 3TiTHO 3 PO3KIAJOM, HE 3aIli3HIOBATHCS Ha
3aHATTS, BAKOHYBATH yCi 3aBJaHHS Ta KOHTPOJIbHI TOYKM BIiAMOBITHO 10 rpadika. [Ipomymieni
MPAKTUYHI 3aHATTA 1 JJabopaTopHi poOOTH CTYAECHT 3000B’sA3aHUI OMPAIIOBATH CAMOCTIHHO Y
MOBHOMY 00CsI31 1 BiJ3BITYBaTH Mepeja BUKIAAaueM HE TI3HIIIe, HIXK 33 THKICHb O YepProBOl
atecranii. Jlo mpakTHUHUX 3aHATH 1 Ja0OpaTOpHUX pOOIT CTYIAEHT Mae€ MiATrOTyBaTHUCS 3a
BIJIIOBIHOIO TEMOIO 1 MPOSABIATH akTUBHICTh. HaOyTTi 0c000I0 3HaHHS 3 JUCHUIUIIHUA abo 11
OKpeMHUX pO3/UIB y He(popMallbHIN OCBITI 3apaxoBYIOTbCs BIAMOBIAHO 10 [lonmoxkeHHsS mmpo
MOPSIIOK Tepe3apaxyBaHHs PE3yJIbTaTiB HABUAHHS Ta BU3HAYEHHS akaaeMidHoi pizauil y XHY.



4. CrTpykTypa BajIlKOBMX KPeOUTIiBE IOMCLMUILIIHM

“Moae/IlOBaHHS TA OLIHKA MPOTrPaMHOI0 3a0e3neYyeHHs”

JIa6. Camocriiina po6orta
Temu Jlexmii .
poo. 3100yBaviB
Tema l.BCTyg. XapaKTepUCTHKA TiAXOMIB IIPH 6 6 20
MOJIETIOBaHHI MPOTPaMHOTO 3a0e3MeYeHHS
Tema 2. OcHOBHI HOHSTTSI CTPYKTYPHOTO MOJICTIOBaHHS 8 8 15
IPOrpaMHOro 3a0e3neueHHs
Tewma 3. ba3oBi MOHATTS I MOIETIOBAHHS MTOBEAIHKH 8 8 15
MIPOTPaMHOTO 3a0€3IeUCHHSI.
Tema 4. OcHOBM 1PpU MOCITIOBAaHHI MO B 6 6 16
pOrpaMHOMY 3a0€3MeUeHHI
Tema 5. MonenroBaHHS apXiTEKTypH IPOTPAMHOTO 6 6 16
3a0e3meueHHs
Pa3om 3a 7-ii cemecTp 34 34 82
5. MPOrPAMA HABYA/IbHOI ANUCUUNNIHU
“ Moae/IIOBaHHA Ta OLiHKA MPOrPaMHOro 3a0e3neyeHus
5.1. 3MmicT nekuinHoro Kypcy"
Ne . co e . KinbkicTs
IlepeJtik TeM Jiekiriii, iX aHOTAIIA
JeKuil TOUH
Tema 1. .Beryn. XapakTepucTHKAa WiIXoAiB NpH MoOAeJIOBAaHHI TMPOrPaMHOI0 6
3a0e3meveHHsI
Jlexkuis 1. Micue MoaeJI0BaHHSA TA HiOro 3HAYEHHS.
Ormsin ~ MeToauK  po3poOKM  mporpamMHOro  3abesmedueHHs. | 'eHepyBaHHS

1 NPaBUIBHOTO KOAY 3 MiHIMambHUM 00csiroM. MOJENOBaHHS TMPOTrPaMHOTO 2
3abe3neyeHHs. [lonstrss wmozgeni cuctem. HedopmansHe Ta (dopmanbHe
mozemoBanus Jliteparypa: [1-3; 7; 11].

Jlexnin2. [IpuHOMIM MOIETIOBAHHS.

2 AHani3 Ounpml BXUBaHUX NPUHOUMIB. [lOHATTS 00’€KTHOTO MOJENFOBAHHS. 9
Icayroui  mimxomum  00’€KTHOTO  MOJENIOBaHHA.  XapaKTEUCTHKa  MOBH
mozemoBanasUML Jliteparypa: [2; 5; 12].

Jlekuis 3. KonnentyanbHa mogear UML.

3 BynisenbHi Oioku Ta ix cknamoBi. CkiamoBi BapiaHTiB BUKOpHCTaHHSA. bazosi 9
cTpykTypHi cyTHocTi. 38’513k B UML. iarpamu UM Ta ix onuc .O3Haku no6pe
pospo6iienoi UML mogmerni. Jlitepatypa: [3-4; 10].

Tema 2. OcHOBHI MOHATTSI CTPYKTYPHOT0 MOAETIOBAHHS MPOrPaMHOro 3ade3nevyeHHs
Jlekuist 4. MoneaioBaHHS KJIaciB, 00’€KTIB Ta eK3eMILISAPIB.
Knacu. Bumorm mo xmaciB. AtpulOytu. Bumorn no atpuOytiB. CTBOpeHHS
aTpuOyTiB Ta omepauiidl. O00B’s3kM KiaciB. CTEpeoTUIH, MPUCBOEH] 3HAYEHHS,

4 oOmesxeHHs. MonemoBanHsl komeHTapiB. Knacugikatop. Posmmpeni knacu Ta ix 2
BiaacTuBocTi. Buam kmacudikaropi. Illabmonni kiacu. Exsemmuisap. Bumu
eK3eMILIApiB. ABTOMAT. AKTUBHI 1 macuBHI eneMenTH. Jliteparypa: [4; 7; 14].

5 Jlekuist 5. MonesoBanHs 3B’A3KIB Ta BilHOLIEHb 2




Bugm 3B’sa3kiB. MojgemoBaHHS TIPOCTUX 3AJICKHOCTEH Ta OJUHUIHOTO
cnankyBaHHs. PosmmpenHs acomianiid. MojenmtoBaHHS 3B SI3KIB  3aJIEKHOCTI.
MogenioBaHHsl  OJMHUYHOTO  yCHaIKyBaHHSA. MHOXHWHHE yCHaJIKyBaHHS.
MogenioBaHHsl CTPYKTYpHUX 3B’s3KiB. CTBOpeHHS Mepex 3B’s3KiB. Bumu
po3mpeHnx 3B’A3KiB. MojentoBaHHA 3B S3KiB pi3HHX piBHIB. CrepeoTunu
3B’SI3KiB y3arajJbHEHHA MK Kiacamd. BumnMicThs kiaciB i 00’ekTiB. Acomiartii-
knacu. [lomarrs iatepdeiicy. Bumm intepdeiiciB. MoaemoBaHHS CTaTHIHHUX 1
JTUHAMIYHUAX TUIIIB.

. Jliteparypa: [2; 4-6; 9].

Jlexuis 6. liarpamu 1J1s1 MOJeJTIOBAHHSI CTATHYHHUX XapPaKTePUCTHK CHCTEMHU

[onsitTss miarpamu. ba3oBi moHATTS MojentoBaHHs. [IpUHIMIE BUKOPHUCTAHHS
miarpaMm. Bumm miarpam. OCHOBHI BIACTHUBOCTI miarpam  kiaciB. [Ipsme
MPOEKTYyBaHHS. 3BOPOTHE TPOEKTYBaHHS. XapakTepHUCTHKA aiarpaM 00’ €KTiB.
IIpomec mopemioBaHHSI CTPYKTyp 00’¢kTiB. I[loHATTS KOomMmoHeHTH. Bumm
KOMITOHEHT. 3B’SI30K KOMIIOHEHTH Ta iHTep(elicy. BHyTpimHSA CTpyKTypa.
MogentoBaHHS CTPYKTYpOBaHUX KiaciB. MoentoBaHHs iHTepdeiicy.

Jliteparypa: [1-3; 7; 11]

Jlekuist 7.KomnonenTu Ta intepdeiicu. Jliarpamu KOMIoHeHTIB.

KomnonenTa. Iatepdeiic. BuytpimmHsa ctpykrypa. KonHekTop. 3B’S3KH MiX
KOMIIOHEHTOI0 Ta iHTepdeiicoMm. 3aminlyBaHa kommoHeHTa. llopT .BHyTpimms
CTpyKTypa. MozemoBaHHs CTPYKTYPOBaHUX KJaciB.MoJemoBaHHs IPOrPaMHOTO
iHTEepdeiicy.

. Jliteparypa: [4-5; 9-12]

Tema 3.

ba3oBi nousrrs AJIst MOJAECJII0OBAHHSA HOBeZ{iHKH MnmporpamMmHoro 3a0e3meYeHH.

Jlekuis 8. MoaenioBaHHsI BApiaHTIiB BUKOPUCTAHHS

EnemeHTn piarpamMu MOJENIOBaHHS BapiaHTIB BHKOPUTCTAaHHS. MoOJENOBaHHSI
MOBEJIIHKK cHUCTeMHU. Peaizalisi BapiaHTiB BHUKOPUCTAaHHS 3 BUKOPHCTAHHSIM
koormepailii. Jliarpamu BapiaHTiB BHKOPHCTAaHHSA. MOJEIIOBaHHS KOHTEKCTY
cucreMu . MoJentoBaHHs BUMOT 10 cucTeMH . IIpsiMe i1 3BOPOTHE IPOEKTYBAHHS.

Jliteparypa: [1; 4; 12].

Jlekuis 9. Jliarpamu BapiaHTiB BUKOPUCTAaHHS

Onwuc niarpamu BukopuctaHHs. Ckmanosi miarpamum BukopuctaHHs. Cy0’exT.
JiarpamMu BapiaHTiB BHKOPHCTaHHS y 3afadax INPOEKTyBaHHS. MoOJemoBaHHSA
KOHTEKCTY CHCTEMH. MOJENIoBaHHSI BUMOT JI0 cucTeMH. lIpsime Ta 3BOpOTHE
NPOEKTYBaHHs. BapiaHTH BUKOPUCTaHHS 1 TECTYBaHHSI.

Jlireparypa: [3-4; 6; 13].
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Jlekniss 10. MopaeaoBannsa B3aemoaii 00’ektiB CTparteris Mojae0BaHHs
B3a€MOil IK 00MiHY NOBeliHKAMH Mik 00’ €KTaMu

Enementn B3aemopii 00’ekriB. IlpoToTHmHi ex3eMrusipu kiaciB. [loroku
kepyBaHHs.Da3u noBeniHku. Jliarpamu B3aeMOJii NMPU MOJIEIOBaHHS PIOTOKIB
kepyBaHHs. Kontekct B3aemonii. O0’extH 1 poni y B3aemonii. [IporoTumui 06’ extH
Ta MPOTOTHUIHI 3B’13KK a00 mocwiiaHHs. THITM Ta eK3eMIUISIPH MTOBi10MJICHb.




Jliteparypa: [3; 5; 9].
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Jlexmis 11. liarpamu B3aemonii. Jliarpamu gissibHocTi

Bunu nmiarpam B3aemomii. Ctparerii po3kagpyBaHHs ciieHapiiB. O3HaKu niarpam
MoCHiZIoBHOCTeW.  3MmicT  giarpamm  mociigoBHocted.  CTpyKTypoBaHe
BHCOKOpIBHEBE KepyBaHHS Ha JiarpaMax MociitoBHOCTel. OmepaTopu KepyBaHHSI.
Bunn xepyBanHs. Bxiameni miarpamMu mocmimoBHOCTI 1 mismmpHOCTI. [liarpamu
KOMYyHiKatiil. MogemoBaHHs CKIIaAHUX OTOKIB. [iarpama mistieHocTi. i1 1 By3mu
nismeHOCTI. [loTOoKM KepyBanHS. MoenoBaHHS MapalelbHUX OTOKIB y CHCTEM.
O6nacri po3mupeHHs. MoaearoBaHHs TOTOKY po0iT. MoentoBaHHS oneparii.

Jliteparypa: [1-2; 7; 11].

Tema 4.

OcHoBM IpH MOJIeJIIOBAHHI MO B MporpaMHoMy 3a0e3ne4eHHi

12

Jeknmig 12. . MogeaoBaHHA TMOAiH CHTHAIIB. KinmeBi aBTOMarTm.
MopeaioBaHHA MOBEIIHKH CIIJILHO 00’ €KTIB.

[Monii curHamy, BHKIMKY, Yacy 1 3MmiHM. Buam mogiii. MogenroBanHs cepil
curHaiis. MojienoBaHHs CUTHaNIB Ki1acaMu. CHHXPOHHICTB MoIi1 BUKIHKY. [lozis
yacy. [loxist 3mMian. MonenroBaHHS BUHATKIB. OTpaIlfoBaHHS MO aKTUBHUX 1
nacuBHUX 00’ektax. CraHu, mepexou, HisutbHOCcTi. MoaemoBanas XK1 06’exTa.
CTBOpeHHS A00pe CTPYKTYPOBaHUX aJTOPUTMIB.

Jlireparypa: [5-6, 10, 13].
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Jlekuis 13. [Ipouecu i MOTOKH KepyBaHHSI.

MogentoBaHHS CUCTEM pealbHOTO dacy. Yac, TpUBAIIICTh 1 Miclie pO3TallyBaHHS.
MogentoBaHHS THMYacoBHX OOMeKeHb. MOMAETIOBaHHS PO3MOALTY 00’ €KTIB.
MogentoBaHHs MIrpylounx o00’ekTiB. MopgenroBaHHS MIrpyrounx 00’ €KTiB..
Cucremu peabHOTO Yacy i po3mnoaiieHi cucremu. Jliteparypa: [8-9, 13, 15].
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Jlekuis 14. Jliarpamu craniB

MopentoBanHs peakTHBHHX 00’€kTiB. PeakTwBHHII a00 KepoBaHHWI MOIiIMU
00’ekt. CtabinpHuii cTaH. [Ipsime i 3B0OpOTHE MPOSKTYBAHHS.

Jlireparypa: [7-8, 10].

Tema 5.

MopeJ/il0BaHHS1 AapXiTEKTYPH HPOrpaMHOro 3ade3ne4eHHs

15

Jlekuist 15. . IloHATTA Npo apXiTeKTypy Ta paunioHaJdbHUil yHipikoBaHmii
npoiiec.

Cucrtema apxiTekTypu. ApXiTekTypa. ApxXiTeKTypHi BUIsiau. JKUTTeBUH LUK
po3po0sieHHsT TporpamMHOro 3a0e3nedeHHs.AHalli3 Ta IUIAHYBaHHS BHMOT.
YrpoBaiKeHHS.

Jlitepartypa: [9, 12, 14].
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Jlekuist 16. MoaenoBaHHS apXiTeKTYpHMX 3pa3KiB

MexaHi3Ml 1 Kapkacu SK OCHOBa apxiTektypu cucremu. [labmonu Ta
napameTpu3oBaHi  koomepauii. Ilaker i3 cTepeoTunoM. MojentoBaHHA
CTPYKTYPHOT'O AacCIeKTy 3pa3ka MpOoeKTyBaHHS. MOJENOBaHHS MOBEIIHKOBOTO
ACIIEKTY 3pa3Kka NpoeKTyaHHs. MojenoBaHHs apXiTeKTYPHOTO 3pa3Ka.




Jliteparypa: [10-11, 13].

Jleknisil7. MogeaoBannsi koomepanii. MoaeawBaHHsI MaKeTiB sIK CHOCI0
oprasi3aiii eJieMeHTIB MoaeTi.

Koomeparii, peamizamii Ta B3aemoxii. CTpyKTypHa CKJIaJoBa KoOOMeparlii.
Bigminmicte Kkoomepamii 1 kiaciB. MopgemoBaHHS —peamizallii  BapiaHTa
BUKOpHCTaHHSI. MozemoBaHHs peamizamii omeparii. MomearoBaHHS MeXaHi3My.
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Marepianizaiis B3aemomii. [lakeTn, BHIAMICTB, IMIIOPT 1 €KCITOPT. MoeIIOBaHHS
Tpyn eleMeHTiB. MOJemOoBaHHS apXiTeKTypHUX BHIIIIB. MacmraOyBaHHS
BEJIMKHUX CUCTEM.
Jlitepartypa: [5, 10-11].
Pa3zom 3a 7-ii cemecTp 34

5.2 3micT nabopaTopHUX 3aHATb

Ne
s/ Temu J1a6opaTOpHUX 3aHATH T'onuHu
1 | Po3poOka GyHKIIOHAIBEHOI Ta 00’ €KTHOI MOJIEIILHOT 001acTi 4
2 | Po3poOka BapiaHTiB BUKopucTaHHs (use case) 4
3 | Po3po6ka miarpamMu Kiacis 4
4 | Po3pobka miarpamu 00’ €KTiB 4
5 | TlobymoBa miarpaMu B3a€MOIii 4
6 [ToGymoBa giarpamu JisIbHOCTI 4
7 | IloObynoBa miarpamu CTaHiB 4
8 | Po3poOka marepHiB MPOCKTYBaHHS 4
9 | MincymKoBe 3aHSTTS 2
Pa3zom 3a 7-ii cemecTp 34

5.3 3mMmicT camocTinHOI poboTu

O6’em camocTiifHOT poboTu 3 aucuuiLting “MoaeJOBaHHS Ta OIIHKA NPOrpaMHOrO
3a0e3me4yeHHs” cTaHOBHTH 82 ToauHH. BOHM BKIIIOYAIOTH OMpAIOBAHHS JICKIIHHOTO Marepiaiy,
TEOPETUYHHUX 1 JJaDOpaTOPHUX 3aB/aHb, MiATOTOBKY J0 BUKOHAHHA JIA0OpaTOpPHHX poOOIT, 1X 3aXHCTy i
MOTOYHE TECTYyBaHHSI.

Homep Ha3sga Temn
THKHSA Togunu
1 Tema 1. Beryn. XapakTepucTHKA HiAXOAiB NPU MOJEJIOBAHHI NPOrPaAMHOI0
3a0e3nmevyenHs. OnpaitoBaHHs JEKLIHHOTO Marepiany, MiATOTOBKA 10 BUKOHAHHS 6
nabopatophuoi pobotu Nel. Jliteparypa: [1-5; 7; 11].
5 Tema 1. .Beryn. XapakTepucTHKAa MiIXO0AiB MpH MOJETIOBAHHI NMPOrPpaMHOI0
3a0e3nmevenHs. OnpaloBaHHA JEKIIITHOr0 MaTtepiany, 3aXucT J1abopaTopHoi poOoTH 6
Ne 1. Jlireparypa: [4; 7; 11].
3 Tema 1. .Beryn. XapakTepucTHKA MiIXOAiB MPH MOJETIOBAHHI NMPOrPaMHOIO 6

3a0e3meYeHHs. OHpaLIIOBaHHSI HeKHiﬁHOFO MaTepiaJIy, Hi,[ll"OTOBKa J0 BHKOHAHHA

nabopatoproi pobotu Ne2. Jliteparypa: [3-4; 10].




Tema 2. OcHOBHIi NOHATTH CTPYKTYPHOTO MOJEJIOBAHHSI TPOTPaMHOIO
3a0e3meuenHsi OmnpalfoBaHHs JICKIIIHHOTO MaTepiany. 3axXucT JJabopaTopHOi poOOTH
Ne2. Jliteparypa: [4; 7; 11].

Tema 2. OcHOBHIi NOHATTH CTPYKTYPHOTO MOJEJIOBAHHSI TPOTPaMHOIO
3abe3neuyenHs OmpairoBaHHs JeKnidHOro Matepiany. lliaroroBka a0 BHUKOHAHHS
naboparopHoi podotu Ne3. Jliteparypa: [4; 7; 11].

Tema 2. OcHOBHIi NOHATTH CTPYKTYPHOTO MOJEJIOBAHHSI TIPOTPAMHOIO
3a0e3neuyenHs OmparroBaHHs JIEKIIHHOTO MaTepiaiy, 3aXUCT JabopaTopHoi podoTH
Ne3. Jlirepatypa: [1; 4; 12].

Tema 2. OcHOBHIi NOHATTH CTPYKTYPHOTO MOJEJIOBAHHSI TIPOTPAMHOIO
3a0e3neyenHs. OmnpaifoBaHHs JeKIiHHOro marepiamy. [lifroToBka A0 BHKOHaHHS
naboparopHoi podotu Ne4. Jliteparypa: [1; 4; 12].

Tema 3. bBa3oBi NOHATTS [ MOJETIOBAHHS TOBEIIHKH TPOrPaMHOIO
3abe3neyenHs .OmnpalroBaHHs JEKI[IHHOTO MaTepiay, 3aXUCT J1a00opaTOPHOI poOOTH
Ne4. IMinroroBka a0 nmpoxokeHHs tecty. Jliteparypa: [5-6; 10].

Tema 3. Ba3oBi NOHATTS [ MOIEJTIOBAHHSA TOBEIIHKH TPOTrPaMHOIO
3a0e3neuenHs. OrmpalfoBaHHS JEKIIHOTO Marepialy, MATOTOBKA J0 BUKOHAHHS
naboparoproi pobotu Ne5. Jlireparypa: [2-4; 8-9]
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Tema 3. ba3oBi NOHATTS s MOJEJIOBAHHSI TOBEAiHKH TPOrPaMHOI0
3a0e3nmevenHs. OnpaifoBaHHs JICKIIHHOTO MaTepiany, 3aXHCT JIabopaTOpHOI poOOTH
No5. Jliteparypa: [4; 6; 13]

11

Tema 3. ba3oBi NOHATTS s MOJEJNIOBAHHSI TOBEAiHKH TPOrPaMHOI0
3a0e3nmevenns. OmnpaifoBaHHs JIEKIIMHOTO Marepiany, MiATOTOBKA J0 BHUKOHAaHHS
naboparoproi pobotu Ne6. Jlirepatypa: [1; 3; 6]

12

Tema 4. OcHoBH TmnpM  MOAeNIOBaHHI mMoAiii B  mporpaMHoMy
3a0e3nevenHi.OnpaiioBaHHs JIEKIIHHOTO Marepiaiy, 3aXHCT JabopaTopHOi poOOTH
Ne6. Jliteparypa: [2; 13].

13

Tema 4. OcHoBH mnpM  MOAeJIOBaHHI mMoAiii B  mporpaMHoMy
3a0e3nmevenHi.OnpaiioBaHAg JICKIIHOTO MaTepiany, MiAroTOBKa A0 BUKOHAHHS
snaboparopHoi podotu Ne7. Jliteparypa: [4; 7; 13].

14

Tema 4. OcHoBM TNpuU MojeJIOBAaHHI Mojiii B mporpaMHomMy 3a6e3nevyeHHi
OmnpaifoBaHHsl JIKIiHHOrO Marepiainy. 3axucT JiabopatopHoi pobotu  No7.
Jliteparypa: [4; 7; 13].

15

Tema 5. MopeoBanusi apXiTeKTypH NporpamMHoro 3ade3nedeHnsi OnpairoBaHHs
JISKIIHHOTO MaTepiajiy, MiITOTOBKA JI0 BHUKOHAHHS JiabopartopHoi poboru Ne8.
Jliteparypa: [2; 5; 11].

16

Tema 5. MopeoBanusi apXiTeKTypH NporpamMHoro 3ade3nedeHnst OnpairoBaHHs
JISKIIHHOTO Marepiay, MiroTOBKa JI0 BUKOHAHHS Ta 3aXHUCT JJaOOPaTOpHOI poOoTH
Ne8. Jlireparypa: [2; 5; 11].

17

Tema 5. MopesoBanHsi apXiTeKTypH NporpamMHoro 3ade3nedeHnsi OnpairoBaHHs
nexuiitaoro Matepiany. [TliroToBKa J10 iCIHTY.

Pa3om 3a 7-ii cemecTp

82

8. METOJAN HABYAHHA

[Tpouiec HaBYaHHA 3 IUCLUUIUTIHA IPYHTYETHCS Ha BUKOPUCTAHHI TPAJULIHHUX Ta Cy4YaCHUX

METOJ[IB: METOAM TMPOOJIEMHOTO BHKIAJAHHS, CIIOBECHI, HAOYHI (JIEKIii); MOsSCHIOBAIbHO-
UTFOCTPaTUBHI, MPOOJEMHOr0 BHKIAIaHHS, JOCITIJIHUIBKI, YaCTKOBO-TOIIYKOBI (1abopaTopHi
3aHSTTS), MPOOJIEMHOTO BHUKJIAJaHHS, JOCTIAHUIIbKI, YaCTKOBO-TIOITYKOBI (caMmocTiiiHa poOora:
IHAWBIAyadbHI 3aBAaHHs). Bcl 3aHATTS MPOBOMATHCS 3 BHUKOPHUCTAHHAM 1H(OpMAIIHHUX
TEXHOJIOTH 1 MaloTh 32 MeTy — HaOyTTs 3700yBauaMu rnepuoro (0akanaBpChbKOro) piBHS BHIIO]
OCBITH TMPAKTHYHUX HABUYOK MPAKTHYHUX HABUUOK peaiizalii MpOorpaMHUX CHUCTEM, OCHOB
MO/JICJIFOBAHHS 1 aHaJIi3y MPOrpaMHHUX CHCTEM, aHali3y po3poOKH, crierudikalii Ta yrnpaBliHHSA
BUMOTaMHU




8. ®OPMU I METOAHU OLIHIOBAHHS PE3YJIBTATIB HABYAHHSA

[ToToyHnii KOHTPOJb 3AIMCHIOETHCS MiA Yac JISKUIHHUX Ta JlabopaTopHUX 3aHATh. CeMecTpoBHii
KOHTPOJIb NPOBOAUTECS Y (hopMi icnuty. [Ipy BUBEIEHHI OCTATOYHOI OLIIHKA BPaXOBYIOThCS pe3yIbTaTh
IIOTOYHOT'O KOHTPOJIIO Ta HMCEMOBOTO ICITUTY.

[Ipomec omiHIOBaHHS MiATOTOBIEHOCTI 300yBada neprioro (6akaaaBpchbKoro) piBHS BHINOI OCBITH
MO>KHA PO3JUINTH Ha eTalH:

Ilepmnii eram omiHIOBaHHS HANPaBIEHI HA BU3HAYEHHS 3HAHb 1H(PpOpPMaLiHHOTO MiHIMYyMY. SIKIITO
3100yBad TBEPO 3aCBOIB BU3HAUCHY HaBYAIBHUM IUIAHOM CyMy (JOpMaJIbHUX 3HaHb, TO LI€ O3HAYAE, 1110
BiH BMi€ BUKOPUCTATH iX MPH BUPILICHHI Pi3HUX MUTaHb IPHU MPOEKTYBaHHI MPOTPaAMHUX CHCTEM, BMi€
PO3LIUPUTH iX.

[lepen BUBUCHHAM AMCLMILIIHY, SIK IPABUIIO, IPOBOAUTECS BXIAHUN KOHTPOJIb 3HAHb 3 JUCLUILIIH,
o il mepeayroTh i 3a0e3neuytoTs. [Ipu 1poMy HEOOXiAHO BCTAHOBUTH PiBHI Ta KpUTepii chopMoBaHOCTI
3HaHb MOJI0 3MICTy HaBYAJbHUX €IEeMEHTIB. TakuMu PiBHIMU €:

OzHaitomuo-opienToBHHN (O0) — 0c0bOa Mae OPiEHTOBHE YSBICHHS MIOAO TOHSATH, SKi BABYAIOTHCS,
30aTHA: NPOrpaMyBaTH OCHOBHI €JIEMEHTH NPOrpaMHUX CHCTEM pI3HMMH MOBaMHU IIpOIpaMyBaHHS,
o0MpaTH CcydacHi METOJOJOTii Ta TEXHONOTii aHallizy NporpaMHOro 3abe3nedeHHs, OOIPYHTOBaHO
BHKOPHCTOBYBATH CYYacHi CepelOBHINA PO3pOOJICHHS MPOTPaMHOTO 3a0e3MmeueHHs I PO3pOOIICHHS
MIPOTPAMHUX CHCTEM.

[ousrittno-anamitnunuii (ITA) — ocoba Mae 4iTKe ySIBICHHS 100 HABYAILHOTO 00’€KTY, 3/1aTHA
MEPEHECTH PaHillle 3aCBOEHHI 3HAHHS Ha TUIIOBI CUTYaIIii.

ponykruBHO-cuHTeTHYHUHN (IIC) — 0ocoba Mae TIHOOKE pO3yMiHHS MIOJ0 HABYATIHHOTO 00’€KTY,
3/1aTHA 3/11MICHIOBATH CHHTE3, TeHEPYBATH HOBI iJie] Ta ysIBIICHHS, IEPSHOCHTH PaHille 3aCBOEHI 3HAHHS Ha
HETHUIIOBI, HECTAHIAPTHI CUTYaIIii.

Koxamii Bup poOOTH 3 IUCHHILTIHM OIIHIOETBECA 32 yomupudanvroro miKanor. CemecTpoBa
IiJICYMKOBA OIliHKa BU3HAYAETHCS K CEPEIHBbO3BAXKEHA 3 YCiX BHIIB HaBYAILHOI pOOOTH, BUKOHAHMX 1
3IaHUX NO3UMUEHO 3 BpaxXyBaHHIM Koe(illieHTa BaroMocTi. BaroBi kKoeQilli€eHTH 3MIHIOIOTHCS 3aJICHKHO
BiJl CTPYKTYpHY JUCHHUILTIHY 1 BaXKIIMBOCTI OKpeMUX ii BUAIB poOiT. 3100yBay, sikuii HaOpaB MO3UTHBHUIA
CepeqHhO3BKEHUI 0anm 3a MOTOYHY poOOTYy i HE 3/aB KOHTPOJNBHHN 3axim (iCIIUT), BBAXKAETHCA
HEBCTHTAI0UUM.

Ilpu omiHroBaHHI 3HaHb 3700yBauiB mepmioro (OakalaBPChKOTO) piBHS BHIIOI  OCBITH
BUKOPHUCTOBYIOTBCS Pi3Hi 3aCO0M KOHTPOJIO, 30KpEMa: YCHE OIMUTYBAHHS MEPE]] IOIIyCKOM 10 BUKOHAHHS
nabopatopHoi poOOTH — 3AIHCHIOETHCS Ha 11 MOYATKY; 3aCBOEHHS TEOPETHYHOIO Marepialy 3 TeM
MEPEeBIPSIETHCSI TECTOBUM KOHTPOJIEM; SIKICTh BHKOHAHHS, HAOYTTS TEOPETHYHHUX 3HAHBb 1 MPAKTHUHHX
HaBUYOK IEPEBIPSETHCS LUISIXOM 3aXUCTY KOXKHOI JIaOOpaTOPHOI POOOTH 3riTHO 3 POOOYOI0 MIPOrpaMoro
JTUCIHMILIIHY 1 pOOOYMM HaBYAITLHUM TLIAHOM.

OmiHka, sika BUCTaBISIETbCA 3a 1abopamopue 3aHAmms, CKIANAEThCs 3 TaKMX EJIEMEHTIB: YCHe
ONUTYBaHHA 3/100yBaviB Mepe]] TOMyCKOM JI0 BUKOHAHHS JIaOOpaTOpHOI poOOTH; 3HAHHS TEOPETHYHOTO
MaTepiaiy 3 TEMH; SIKiCTh O)OPMIICHHS ITPOTOKOY i rpadidHoi YacTHHY; BMiHHS 3/100yBada OOTpyHTYBaTH
MPUAHATI KOHCTPYKTHUBHI PIILICHHS; CBOEYACHUH 3aXUCT T1abopaTopHOi poboTH. 111 BHKOHAHHS MIPOrpaMu
JUCIMILIIHY 37100yBa4 MOBMHEH OTPUMATH 7 OI[IHOK 3a j1a00opaTopHi poOoTH.

Tepmin 3axucty nabopaTopHOi poOOTH BBaXKA€THCSI CBOEYACHUM, SIKIIO 3700yBad 3aXHMCTHUB i1 Ha
HACTYITHOMY TICIII BUKOHAHHS POOOTH 3aHSTTI.

[MponyieHe 1abopaTopHe 3aHATTS 300yBay MOBUHEH BiNPAIOBATH HE Mi3HIIIIE, HIXK 32 JIBa THXKHI
710 KiHIISl TECOPETUYHUX 3aHSTh Y CEMECTPI.

Ilpu oyinrosanni 3uams 3m00yBadiB mepmioro (0akagaBpChHKOTrO) piBHS BHINOI OCBITH BHKIIAAad
KEPYEThCSI TAKUMHU KPUTEPiSIMH.

OIiHKY «BIZIMIHHO» OTpUMYE 3100yBau 3a TIUOOKE 1 MOBHE ONAHYBaHHS 3MICTY HaBYAIBHOTO
MaTepiany, B SIKOMY BiH JIETKO OPI€HTYETHCS, MOHATIHHOTO amapaTy, 3a YMIHHS 3B’SI3yBaTH TEOpilo 3
MPAaKTUKOK, BUPINIYBaTH MPAKTUYHI 3aBJaHHS, BHCIOBIIOBATH 1 OOIPYHTOBYBaTH CBOI CYJIXKCHHSI.
BingMiHHa olliHKa mepenbavae rpaMOTHUH, JIOTIYHHMIA BHUKIIAJ BIAMOBIAl (SK B YCHIM, Tak i B IMHCHMOBIH
¢opmi), siKicHe 30BHIIIHE O¢QoOpMIICHHA. 3100yBau IMOBHHEH HAaOyTH TNPAKTHYHUX HABUYOK 13
MPOEKTYBAHHS Ta IPOTPaMHOi peanizamii pOrpaMHUX CUCTEM.

OriHka «BIIMIHHO» BHCTaBISETbCS 3100yBady, SKUH TJIMOOKO 3aCBOIB OCHOBHI IMPHHIIUIN
MPOEKTYBAHHS MPOTPAMHHUX CHCTEM Ta BMI€ iX palliOHAIBHO 3aCTOCYBATH, 3HAE METOJIUKU Ta BMI€ HUMHU
KOPHCTYBaTHCS IIpH PO3pOOJIEHHI MporpaMHOro 3abesnedeHHs. 3100yBau HE NMOBMHEH BaraTtucs Ipu
BH/I03MIHI 3aIIMTaHHs, IOBUHEH POOUTH JICTAJIbHI Ta y3arajbHIOI0Yi BUCHOBKH.
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O1iHKy «J100pe» OTpUMY€E 3700yBay 3a MOBHE 3aCBOEHHS HABYAJLHOTO Martepiaiy, BOJIOIIHHS
MIOHATIHHAM amapaToM, OPIEHTYBaHHS y BHBYCHOMY Matepiaii, CBiIOME BHKOPHWCTAHHS 3HAHb IS
BUPIIICHHS MPAKTUYHUX 3aBlaHb, TPAMOTHHH BHKIIAJ BiAINOBiJl, aje y 3MicTi 1 ¢opmi BiAmoBimi Manu
MicIe OKpeMi HETOYHOCTI (TOXMOKH), HEediTKi (OpMYIIOBaHHS 3aKOHOMIpHOCTEW Tomlo. Biamosins
3m00yBava MOBHMHHA OYyBaTHUCh HA OCHOBI CAMOCTITHOTO MHUCIICHHSI.

Ominky «moOpe» oTpuMmye 3m00yBad 3a MPABIIBHY BIANOBIAb 3 OIHIEIO-IBOMa CYTTEBHMU
MTOMUJIKaMH.

OmiHKA «3a0BUTBHO» 3aCIIyTOBYE 3700yBad, SKHHA BUSBUB 3HAHHS OCHOBHOTO HAaBYAIHHO-
MIPOrPaMHOTr0 MaTepiany B 00cs31, HEOOXiTHOMY TSI TTOJJABIIIOTO HABYAHHS Ta MPAKTUYHOI isUTFHOCTI 3a
npodeciero, MO CIPaBSAE€ThCS 3 BUKOHAHHSIM NPaKTHYHHUX 3aBlaHb, IependadeHux mporpamoro. Sk
MPaBUIIO, BiAMOBiAb 3700yBada OyIyeThcsl Ha PiBHI PENPOLYKTHBHOTO MHCJICHHS, 3400yBau ci1abo 3HaeE
CTPYKTYpPY Kypcy, AOITyCKae TOMUJIKH Y BiAMIOBiAL, 32CBOIB 1 HA0YB MPAaKTUYHUX HABUYOK y MIPOEKTYBaHHI
Ta peanizalii MpPOrpaMHUX CHCTEM, ajle NPHUIYCTHBCS HETOYHOCTEeH. BaraeTbcs mpu BiamoBini Ha
BUZO3MIHEHE 3allUTaHHS, Pa3oM 3 TUM 37400yBad BOJIOJI€ 3HAHHSIMHU, MO JO3BOJSIOTH HOMY MiJ
KEepiBHUIITBOM BHKJIaJada YCYHYTH HETOYHOCT] Y BiIIOBIIi.

OMiHKY «32I0BLTBHOY 3aCITyTOBYE 3100yBad 3a HETIOBHE OMaHYBaHHS MPOTPAMHOTO MaTepiaiy, aie
oTpuMaHi 3HaHHA 1 HAOyTi MPakTHYHI HAaBUYKH 13 MPOEKTYBaHHS Ta PO3POOJICHHS MPOrPaMHOTO
3a0e3MeyYeHHSI.

Orinka «He3aJ0BUTFHO» BHUCTABISIETHCS, KOJIH 3700yBad Ma€e pO3pi3HEHi, 0€3CUCTEeMHI 3HAHHS, HE
BMi€ BUJIIJISITH TOJIOBHE 1 IPYTOPSAHE, TOMYCKAETHCS TIOMIJIOK Y BU3HAUEHHI TOHSITh, IEPEKPYUYE iX 3MiCT,
Xa0THMYHO 1 HEBIEBHEHO BHKJIAZA€ MaTepial, He MOXKE BHKOPHCTOBYBATH 3HAHHS TPH BUPILICHHI
NpPaKTHYHUX 3aBIaHb. SIK MPaBUIIO, OLIHKA «HE33/J0BUILHO» BHCTABISIETHCS 37100yBady, SKHH HE MOXeE
MPOIOBKUTH HABYaHHS Oe3 T0JaTKOBUX 3HAHb 3 KypCYy.

[lpu BUKIAAaHHI JAUCHUIUIIHA BUKOPUCTOBYIOTHCS TaKi BUIM HABYAJILHUX 3aHATh, K JICKII,
nmabopaTopHi poOOTH, IHIUBIAyadbHE KOHCYIHFTYBaHHS 1 KEPIBHUIITBO CAMOCTIHHOIO POOOTOI0 3100yBaya,
B T.4. 3@ iH/IWBIiTyalTbHUM 3aB/IaHHSM.

[1pu ouiHlOBaHHI 3HaHB 3100yBayiB BUKOPUCTOBYIOTHCS Pi3Hi 3aCO00M KOHTPOIIIO, 30KpeMa;: JIOMYCK
0 BHKOHaHHS JabopaTopHoi poOOTH 3HIHCHIOETHCS HA I MOYATKy YCHHUM ONUTYBaHHIM KOXKHOTO
3m00yBava; 3aCBOEHHA TEOPETHYHOTO Marepialy 3MIiCTOBHX MOIYJIB TIEPeBIpSIE€ThCS 3MICTOBHM
KOHTPOJIEM; SIKICTh BUKOHAHHS, HAOYTTS TEOPETUYHUX 3HAHb 1 MPAKTHYHUX HABUYOK IEPEBipSETHCS
HUISIXOM 3aXHCTY KOXKHOT 1abopaTopHOi poOOTH Ta iHAMBITyaIbHOTO 3aBAaHHS 3TiAHO 3 POOOYNM ITLIaHOM.

OmiHka, sIKa BHUCTABIIETHCS 3a JIaOOpaTOpHE 3aHATTS, CKIATAETHCS 3 TaKMX CIEMEHTIB: yCHE
OIUTYBaHHs 3/100yBadiB Mepe]] IOIYCKOM J0 BHKOHAHHS J1a0OpaTOpHOI POOOTH; 3HAHHS TEOPETUYHOTO
Marepiaiy 3 TeMH; sIKiCTh O(OPMIICHHS TPOTOKOITY 1 rpadivuHOi YacTHHY; BMiHHS 3100yBaya OOTpyHTYBaTH
MPUAHATI KOHCTPYKTHBHI PIllIEHHS; CBOEYACHUH 3aXHCT JIA0OPATOPHOI pOOOTH.

Tepmin 3axucty s1a0opaTopHOi pOOOTH BBaXKAETHCS CBOECYACHUM, SIKIIO 37100yBad 3axXHCTHB ii Ha
HACTYITHOMY ITiCJIsi BUKOHAHHS POOOTH 3aHSTTI.

[MpomymieHe 3 MOBayKHOI MPUYMHK JabopaTopHE 3aHATTS 3/100yBad MOBHHEH BiAINMpPAIIOBATH B
naboparopisx kapeapu y BCTAHOBJICHUI BUKIIa1adyeM TEPMiH.

CucreMa MOTOYHOI0 KOHTPOJIIO 3HaHb, YMiHb, HABUYOK
DopMOI0 TOTOYHOTO KOHTPOJTIO, 110 TPOBOAUTHCS Ha KOXKHOMY JIa0OpAaTOPHOMY 3aHSTTI,
€ KOPOTKE yCHE Ta MHChbMOBE OIUTYBAaHHS BHUKJAJCHOTO JIEKI[IHHOTO MaTepialy, a TaKOX
MUCHhMOBE BUKOHAHHS MPUKIAAIB PO3B’A3yBaHHS 3a1ad. DopMOI0 MiJICYMKOBOTO KOHTPOJIO €
MHACbMOBA KOHTPOJIbHA pO0O0TA, SIKa BKIIIOYAE OHE TUTAHHSA 3 MEPETIKY MUTaHb IS TI1JICYMKOBOTO
KOHTPOJTIO 1 3a/1a4y.
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CTpyKTYpYBaHHA IMCHHUILIIHA 32 BUAAMU POOIT i OUNiIHIOBAHHSA pe3yJIbTATIB
HAaBYaHHA 3100yBaviB y ceMecTpi 3a BaroBumMu koedimieHramu

AymuTopHa po6oTa CemecrpoBuii _
KOHTpOJIb, [lincymkoBuii 6an
JlaboparopHni po6otu (JIP) Tecr icrt (I)
1]2[3]4|5]6]7]8]9 T .
+ %k + k
BK=03 BK=03 0,4 JIP*0,3+T%*0,3+1*0,4

Ymoeni nosnauenns: BK — Barosuii koeoiuienr, JIP — naboparopna po6ora, T — tect, | — icriut.

OI1iHIOBaHHSI TECTOBHX 3aBJaHb. TeMaTHYHHU TECT JUII KOXKHOTO 37100yBada CKIAJA€ThCs 3
JBAJIISITH TECTOBUX 3aBAaHb, KOKHE 3 SKHX OILIHIOETHCS OJHUM OanoM. MakcuManbHa cyma 0aliB, SIKY
Moyke Habpatu 3100yBau, ckianae 20.

OniHtOBaHHS 31HCHIOETHCS 32 YOTHPUOATLHOO MIKAJIOKO.

BinmoBigaicte HaOpaHux 06aiiB 3a TECTOBE 3aBJaHHS OIlIHII, IO BHCTABJSIETHCS 3700yBady,
MPEJICTABJICHA Y HIKYCHABEICH ! TaOJIHII.

Cyma 0aJiB 3a TeCTOBE 3aBIaHHS 1-11 12-14 15-18 19-20
Oriuka 2 3 4 5

Ha TtectyBanns BimBomutbess 30 xBuimH. TecTyBaHHS TPOBOAMTHCS 3 BUKOPHCTaHHAM
MoxynbHOTO cepenoBuia st HapdanHss MOODLE. [IpaBwuinbHi Bignosini 3m00yBad peecTpye B OH-JIalH
pexxnmi B MoaynpHOMY cepenoBuiii MOODLE. Yepes 30 xpunuH 3700yBadi 3aBEpIIyIOTh TECTYBaHHS Ta
HaJICWJIAIOTh CBOI BIAMNOBiMI Ha cepBep. Bukiamgay orosiomnrye pe3yiabTaTH TECTYyBaHHS 3TiHO KypHAITY
OIIIHOK MonyJibHOTO cepenopuiia MOODLE.

SIkmo 3100yBay OTPHMaB HETaTHUBHY OLIHKY, TO BiH Ma€ Iepe3JaTH i B yCTaHOBJICHOMY TTOPSIKY,
ajie 000B’SI3KOBO JI0 TEPMIHY HACTYITHOTO KOHTPOJIIO.

[TizcymkoBa cemecTpoBa OIiHKa 32 HallioHaIbHOIO miKano 1 mkanor EKTC BcTaHOBITIOETHCS B
aBTOMATH30BAaHOMY PEXHUMI TiCIsl BHECEHHS YCiX OIIHOK JI0 €JIeKTPOHHOrO XypHany. CIiBBiTHOIICHHS
BITYM3HSIHOI IIKAIX OMiHIOBaHHSA 1 miKany oniHtoBanHsA CKTC HaBeneni y HacTymHIN TaOHIIi.

ChiBBigHOIIEHHA BiTYN3HAHOI IIKAJIU OMiHIOBAaHHA i mKaau oniHoBanua €EKTC

. [HcTuTyniiina
O1igka . . .
iHTepBaJIbHA BitumsnsHa oninka, kpurtepii
€KTC .
nikaja Oajis
A 4.75-5.00 5 Biominno — TiHOOKE 1 TIOBHE ONAaHYBaHHS HaBUYAIBHOTO
' ' MaTepiaiy i BUsBICHHS BiJIOBIIHUX YMiHb T4 HABHKIB
00pe — TIOBHE 3HaHHs HABYAIBLHOTO MaTepialy 3 KiJbKoMa
B 425474 | 4 (oop platy
HEe3HAYHUMHM TTOMMJIKAMHU S
Vlo6pe — B 3araqbHOMY IpaBWJIBHA BiINOBiAb 3 JBOMa-TpboMa | S
C 3,75-4,24 4 2
CYTTEBHMH ITOMUIIKAMH %
D 325374 3 3a0o0ginbHo — HETIOBHE OIIAHYBAaHHS MPOrPaMHOTO Martepiany, ane | S
' ' ITOCTATHE ISl MPAaKTUYHOT NISITFHOCTI 32 Mpodeciero ®
E 300-324 3 3a006inbHo — HETIOBHE ONIaHYBaHHS IIPOrPAMHOT0 MaTepiaiy, o
' ' BaJIOBOJILHSIE MiHIMAJIbHI KPUTEPIi OMHIOBAHHS
He3adoginbno  —  OE3CUCTEMHICTh  OJEP)KaHUMX  3HaHb 1| o
FX 2,00-2,99 2 |HEMOXJIUBICTh MPOJOBKMTU HABYaHHs 0Oe3 JOJATKOBHX 3HAHb 3 | &
. /Q
MMCIUILTIHA 2
He3aooeinono — HeoOXimHa cepiio3Ha mojanbiia pobora 1| §
. (]
F 0,00-1,99 2 |MOBTOpHE BUBYEHHS AUCLMILTIHU 2
an

3allik BUCTABIIAETHCS, SKIIO CEPEAHBO3BAXKECHUI 0aj, SKUA OTpPUMaB CTYACHT 3 JUCIHILIIHH,
3HaXOAMThC y Mekax Bif 3,00 mo 5,00 GamiB. Ilpy 1bOMy 3a BITUM3HSHOIO IIKAJOK CTABHUTHCS OIIHKA
«3apaxoBaHoy, a 3a mKkajnow €KTC — OykBeHe Mo3HA4YEHHS OLIHKH, 110 BIAMOBIAE HAOpaHill CTYyIEHTOM
12




KIJIBKOCTI OaimiB BiAmoBigHO 10 Ta0aumi CriBBIIHOIIEHHS.

8. MIUTAHHSA AJIs1 CAMOKOHTPOJIIO
Ha3BiTh Cki1a1oBi YaCTHHU 00’ €KTHO-OPIEHTOBAHOTO ITIIX0Ty

OnuIiTh K1acH 1 BITHOIIEHHSI MK HUMU

Sxki € kateropii kiaciB

SIki € O3HAKU CKJIagHOI CUCTEMHU

OnuuriTe CTPYKTYpy Ta MPOCKTYBAHHS CKIIQTHUX CHCTEM.
JlaiiTe IOHATTS JICKOMIIO3UIII CHCTEMH

CrpykTypa cucremu

CrpykTypa cucremMu

Axi e cienudikarii

. JlaliTe onrc 00’ eKTHOI Mo

. 3 4OT0 CKJIAJaTIObCA JliarpaMH CTaHIB 1 IEPEX0/IiB
. SIK1 ckyaoBi giarpaMu 00’ €KTIB

. Cucremna apxirekrypa [13

. OO0’ €KTHO-OpPiIEHTOBAHMIA aHAJII3, IPOSKTYBAaHHS Ta MPOTPaMyBaHHs
. JlaliTe onmc giarpamu B3aeMoIii

. Kitacudikarmis cucrem

. YIpaBiHHS IPOCKTaMHU

. InmeHTHdikaIis KOMIIOHEHTIB CHCTEMH

. Mexanizmu abcTpaxiii

. CucreMHa apXiTeKTypa MporpaMHOi CUCTEMHU

. BapianTtu BuKopucTaHHs

. UML sx moBa monemoBanns 113

UML-guarpamu xiacis

. YHiBepcainbHU mijxia MonentoBanHs 113
. JIeKOMMO3HIIisl CHCTeMH

UML-niarpamu 06’€KTiB
UML-auarpamu miit

. CknazioBi 4aCTHHH 00’ €KTHO-OPIEHTOBAHOTO MiIXOY

UML- niarpamu crieHapiiB peanizarii

. O0’exTHA MOJIEND

. CxnazioBi yacTUHU 00’ €KTHO-OPIEHTOBAHOTO IMIIX0TY

. O0’€eKTHO-OpIEHTOBaHMI aHa13, IPOEKTYBaHHS Ta MPOrpaMyBaHHs
. O0’exTHA MOJIEND

. Knacudikanis cucrem

. O0’€eKTHO-OpI€EHTOBAHMI aHalli3, IPOEKTYBAaHHs Ta MPOrpaMyBaHHs

UML-ngiarpamu BapiaHTiB BUKOPUCTAHHS

. O0’exTHA MOJETb CUCTEMH.
. CxnazmoBi yacTUHU 00’ €KTHOTO IMIXOY.
. 3acTocyBaHHS 00’ €KTHUX MOJIEIICH.

40.Kﬂacn<bi1<aui;1 Mojieneil Ta iX imeHTudIKaIis.
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9. METOAUYHE 3ABE3ITEYEHHSA

HaBuanbHuii mporiec 3 JUCIUIUIIHKA 3a0€3MeYeHUit HEOOXITHUMH HaBYaJIbHO-METOJAHUYHUMU
PO3pOOKaMHU B MOYJIBHOMY CEPEIOBHILI.

10. PEKOMEH/OBAHA JIITEPATYPA
OCHOBHA:

. Birepc, Kapn 1. [Ixoit birti (2016) Po3pobka BUMOT 10 mporpaMHOro 3a0e3nedeHHs. - .
Retryeved from: http://www.twirpx.com/file/1073169/

. Tabynmuxk, T.I., Kammienko, I'. B., [TerpoBa O.A. (2016) IlpoexTyBaHHSI Ta MOJCITIOBAHHS
MIPOrpaMHOTOo 3a0e3MeUeHHsI CydacHuX iHpopMamiitHux cuctem 3anopixoks: uke Ilore,

BBeneHHs B mporpaMHy I1HXXEHEPIIO 1 YHOPaBIiHHSA JKUTTEBUM IIHKJIOM HPOTPAMHOTO

3abe3nevyenHs Guide to Software Engineering Base of Knowledge (SWEBOK): Ilep. 3 anri.
C.Opmuk Retryeved from:sorlik.blogspot.com/

. I'B.Tabynmik., Karmrienko, T.I. TlerpoBa. O.A. (2016) IIpoekTyBaHHS Ta MOJEITIOBAHHS
IPOTPAMHOTO 3a0€e3MeUeHHs Cy4acHUX 1H(OPMAaLiHHUX CUCTEM. 3amOPIXIKS

. Shishkov B. (2020) Designing Enterprise Information Systems: Merging Enterprise Modeling
And Software Specification. New York: Springer

. Dwyer Barry. Morgan Kaufmann, (2016) Systems Analysis and Synthesis: Bridging Computer
Science and Information Technology.

IMerpux M.P., Ilerpuk O.FO. MogentoBaHHs MpPOrpaMHOro 3a0e3leyeHHs : HayKOBO

MeToauaHui mocionuk. Teproninb : Bua-Bo THTY imeni IBana [Tamnis, 2015. 200 c.

10.

11.

12.

13.

14.

JOIHOMIKHA:

Enizaber Xamn, Ken Dxekcon, ik xepemi, (2017), «Imxenepis Bumor» (Requirements
Engineering), mpos. JIMK IIpec

I Jacobson 1., Lawson H. Bud, Ng P.-W., McMahon P, E., Goedicke M.(2019) The
Essentials of Modern Software Engineering: Free the Practices from the Method Prisons!
Association for Computing Machinery and Morgan & Claypool Publishers

A. by6nos, C. by6nos, K. Maiikos,(2018) «Po3pobxka 1 aHas113 BUMOT JIO IPOTPAMHOIO
3a0e3mneuenHs «, KYPC

Mejia J., Muifioz M., Rocha A., Quifionez Y. (Eds.) (2021) New Perspectives in Software
Engineering: Proceedings of the 9th International Conference on Software Process
Improvement (CIMPS 2020) Springer,

Rosen C. (2020) Guide to Software Systems Development: Connecting Novel Theory and
Current Practice. New York: Springer

Standard for Software Verification and Validation Plans (ANSI / IEEE standard 1012-
1986)

D’Andrade Brian. (2021) Software Engineering: Artificial Intelligence, Compliance, and
Security. Nova Science Publishers,

11. IH@OPMAIIIMHI PECYPCH

1. MonaynwsHe cepenoBuiiie st HaBuanHs. Jloctyn 1o pecypcey: https://msn.khmnu.edu.ua.
2. Enexrponna 0i6mioTexa YVHIBEpPCHUTETY. Hoctyn hi (o) pecypcy:
http://library.khmnu.edu.ua

3. Penozutapiit XHY :https://elar. khmnu.edu.ua/home
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SOFTWARE MODELING AND EVALUATION

Type of discipline Compulsory

Level of higher education First (Bachelor’s)
Language of Instruction English

Semester 5

ECTS Credits 5

Course study mode Full-time (Daytime)

Learning outcomes. According to the Standard of higher education and the educational program,
the discipline must ensure: competencies: the ability to identify, classify and formulate software
requirements; 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 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 software development approaches; the ability to
carry out the system integration process, apply change management standards and procedures to
maintain the integrity, overall functionality and reliability of the software

program learning outcomes: to 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 main processes, phases and iterations
of the software life cycle; know and be able to use methods and means of gathering, formulating
and analyzing software requirements; know approaches to evaluation and quality assurance of
software

Content of the academic discipline . General approaches to modeling, Principles of modeling.
Basics of software structural modeling, Basics of software behavior modeling. Basics of event
modeling. Software architecture modeling.

Planned educational activity: 34 hours of lectures, 34 hours of laboratory classes, 82 hours of
independent work; together 150 hours

Teaching methods: methods of problem-based teaching, verbal, visual (lectures); explanatory -
illustrative, problem-based teaching, research, partially research-based (laboratory classes),
problem-based teaching, research, partially research-based (independent work: individual tasks).

Forms and methods of evaluation of learning results : oral survey, defense of laboratory works.
Written independent and control works, written exam

Type of semester control : exam.

Educational resources:
1. Wiegers, Carl I. Joy Beatty (2016) Development software requirements _ provision _ -
Retrieved from : http://www.twirpx.com/file/1073169/
2. Tabunshchik, T.I., Kaplienko , H.V., Petrova O.A. (2016) Design and Modeling software
software modern of information systems of Zaporizhzhia : Dyke Pole,

3. Introduction to software engineering and management software life cycle providing Guide
to Software Engineering Base of Knowledge (SWEBOK): Trans. From English S. Orlyk
Retrieved from:sorlik.blogspot.com /

4. 1. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.

5. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.

6. University Repository. Access to the resource https://elar.khmnu.edu.ua’/home.

Lecturer: Associate Professor, PhD Onyshko O.H.
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3. EXPLANATORY NOTE

The discipline “ Software modeling and evaluation “ is a discipline of professional and
practical training.
The objective of the course is to provide students with a comprehensive theoretical understanding
and practical skills in the field of software modeling and assessment, specifically in the
development of system models, their evaluation, and optimization.

The subject of the course encompasses the study of fundamental principles and methodologies of
software modeling, including object modeling, the use of UML, structural modeling, as well as
practices of modeling software system architecture.

The course tasks include: mastering the principles and methods of creating software system
models; analyzing and utilizing UML for system conceptualization; modeling interactions,
behavior, and software architecture; acquiring practical skills in model implementation, including
assessment and testing; and understanding the role of modeling in software development and
requirements management processes.

The course equips students with the knowledge and tools for a deep understanding of the aspects
of creating and analyzing software, from modeling requirements to evaluating the finished
software products.

According to the Standard of higher education in the specified specialty and educational
program, the discipline must ensure:
competences PC1. Ability to identify, classify, and formulate software requirements.

PC2. Ability to participate in software design, including modelling (formal description) of its
structure, behaviour, and operational processes.

PC3. Ability to develop architectures, modules, and components of software systems.

PC5. Ability to adhere to specifications, standards, rules, and recommendations in the professional
field during the implementation of lifecycle processes.

PC10. Ability to accumulate, process, and systematise professional knowledge regarding the

creation and maintenance of software and recognise the importance of lifelong learning.

PC11. Ability to implement phases and iterations of the life cycle of software systems and
information technologies based on relevant software development models and approaches.

PC12. 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.

Program learning outcomes: PLO5 To understand and apply relevant mathematical concepts,
domain and system methods, object-oriented analysis, and mathematical modelling for software
development.

PLO6 To select and 17isuali a software development methodology appropriate for the task.
PLO10To conduct a pre-project survey of the subject area and system analysis of the design object.
PLO11To select initial data for design, guided by formal methods of requirement descriptions and
modelling.

PLO12To apply effective software design approaches in practice.

PLO14To use instrumental software tools in practice for domain analysis, design, testing,
17isualization, measurement, and software documentation.

PLO17To be skilled in applying methods of component software development.

PLO19To know and apply methods for software verification and validation.

PLO20To know approaches to software quality evaluation and assurance..
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4. COURSE CREDIT STRUCTURE

Topics Lectures | lab.works Individual
works
Topic 1. Introduction. Characteristics of software 5 5 20
modeling approaches
Topic 2. Basic concepts of software structural 8 8 15
modeling
Topic 3. Basic concepts for modeling software 8 8 15
behavior.
Topic 4. Basics of event modeling in software 6 6 16
Topic 5. Software architecture modeling 6 6 16
Together for the 7t semester 34 34 82
5. PROGRAM OF EDUCATIONAL DISCIPLINE
5.1 Content of the lecture course *

No
lectur List of lecture topics, their abstract l;lfurr]r; Big

es
Topic 1. .Introduction. Characteristics of software modeling approaches 6

Lecture 1. The place of modeling and its meaning.

1 Overview of software development techniques . Generating the correct code )
with the minimum amount. Software modeling. Concept of systems model.
Informal and formal modeling. Literature: [1-3; 7; 11].

Lecture 2 . Principles of modeling .

2 Analysis of more commonly used principles. The concept of object ’
modeling. Existing object modeling approaches. Characteristics of the UML
modeling language Literature: [2; 5; 12].

Lecture 3. UML conceptual model .

3 Building blocks and their components. Components of use options. Basic ’
structural entities. Connections in UML . UM diagrams and their
description. Signs of a well-developed UML model. Literature: [3-4; 10].

Topic 2. Basic concepts of software structural modeling
Lecture 4. Modeling classes , objects and instances .
Classes. Class requirements. Attributes. Attribute requirements. Creation of
attributes and operations. Class duties. Stereotypes, assigned values,

4 limitations. Modeling comments. Classifier. Extended classes and their 2
properties. Types of classifiers. Template classes. Copy Types of specimens.
Automaton. Active and passive elements. Literature: [4; 7; 14].

Lecture 5. Modeling connections and relations

5 Types of connections . Modeling simple dependencies and single 2

inheritance. Expansion of associations. Modeling of dependency
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relationships . Modeling single inheritance. Multiple inheritance. Modeling
of structural connections . Creating networks of connections . Types of
extended connections . Modeling of connections of different levels.
Stereotypes of relations of generalization between classes. Visibility of
classes and objects. Associations-classes. Concept of interface. Types of
interfaces. Modeling of static and dynamic types.

. Literature: [2; 4-6; 9].

Lecture 6. Diagrams for modeling static characteristics of the system

The concept of a diagram. Basic concepts of modeling. Principles of using
diagrams. Types of diagrams. Basic properties of class diagrams. Direct
design. Reverse engineering. Characteristics of diagrams of objects. The

6 process of modeling object structures. The concept of components. Types of 2
components. Communication of components and interfaces. Internal
structure. Modeling structured classes. Interface modeling.

Literature: [1-3; 7; 11]

Lecture 7. Components and interfaces. Component diagrams.
Component. Interface. Internal structure. Connector . Connections between
the component and the interface. Replaceable component. Port .Internal

7 structure. Modeling of structured classes. Modeling of the software 2
interface.

. Literature: [4-5; 9-12]
Topic 3. Basic concepts for modeling software behavior .
Lecture 8. Modeling of use cases
Elements of the use case modeling diagram . Modeling of system behavior.
Implementation of use cases using cooperation. Use case diagrams.

8 Modeling the context of the system . Modeling system requirements _ . 2

Direct and reverse designing .

Literature: [1; 4; 12].

Lecture 9. Diagrams of use cases

Description of the usage chart. Component diagrams of use. Subject.
Diagrams of use cases in design tasks. Modeling the context of the system.

9 Modeling system requirements. Forward and reverse engineering. Options 2

for use and testing.

Literature: [3-4; 6; 13].

Lecture 10. Modeling interaction objects Strategy modeling interaction
as an exchange behaviors between objects

10 Elements of object interaction. Prototype instances of classes. Management 2
flows . Phases of behavior. Interaction diagrams when modeling control
flows . Context of interaction. Objects and roles in interaction. Prototype
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objects and prototypic relationships or references. Message types and
instances.

Literature: [3; 5; 9].

Lecture 11. Interaction diagrams. Activity charts

Types of interaction diagrams. Storyboarding strategies. Signs of sequence
diagrams. Sequence diagram content. Structured high-level control on
sequence diagrams. Management operators. Types of management.

11 | Sequence and activity diagrams are attached. Communication diagrams. 2
Modeling complex flows. Activity chart. Actions and nodes of activity.

Control flows. Modeling parallel flows in the system. Areas of expansion.
Workflow modeling. Simulation of operations.
Literature: [1-2; 7; 11].

Topic 4. Basics of event modeling in software
Lecture 12 . Modeling events signals . Final automatic machines
Modeling behavior together objects in
Signal, call, time and change events. Types of events. Modeling a series of
signals. Signal modeling by classes. Call event synchronicity. Time event.

12 | Change event. Modeling exceptions. Processing of events of active and 2
passive objects. States, transitions, activities. Modeling of the residential
complex of the object. Creation of well-structured algorithms.

Literature: [5-6, 10, 13].
Lecture 13. Management processes and flows .
Simulation of real-time systems . Time, duration and location. Modeling of

13 | temporal constraints. Modeling the distribution of objects. Modeling of 2
migrating objects. Modeling of migrating objects. Real-time systems and
distributed systems. Literature: [8-9, 13].

Lecture 14. Diagrams became
Modeling of reactive objects. A reactive or event-driven object. Stable
14 | condition. Direct and reverse engineering. 2
Literature: [7-8, 10].
Topic 5. Software architecture modeling
Lecture 15. Concept of architecture and rational unified process ...
Architecture system. Architecture. Architectural views. Life cycle of
15 | software  development. ~ Requirements analysis and  planning. 2

Implementation .

Literature: [9, 12].
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Lecture 16 . Modeling architectural samples
Mechanisms and frameworks as the basis of system architecture. Templates
and parameterized cooperations. Package with a stereotype. Modeling the

16 structural aspect of the design sample. Modeling the behavioral aspect of the 2
design sample . Modeling of an architectural model.
Literature: [10-11, 13].
Lecture 17. Modeling cooperation . Modeling packages as a method
organizations elements models ...
Cooperation, implementation and interaction. Structural component of
cooperation. The difference between cooperation and classes. Modeling the

17 implementation of the use case. Simulation of operation implementation. 2
Mechanism modeling. Materialization of interactions. Packages, visibility,
import and export. Modeling of groups of elements. Modeling of
architectural forms. Scaling large systems.
Literature: [5, 10-11].

Together for the 7t semester 34

5.2 Content of laboratory classes

';Il(;' Topics of laboratory classes hours
1 | Development of functional and object model area 4
2 | Development of use cases ( use case ) 4
3 | Development of a class diagram 4
4 | Development of a diagram of objects 4
5 | Building an interaction diagram 4
6 | Construction of activity diagram 4
7 | Construction of a state diagram 4
8 | Development of design patterns 4
9 Software development using pattern design « Abstract 9

“Factory “
Together for the 7t semester 34

5,3 Content of independent work

The volume of independent work in the discipline ¢« Software modeling and evaluation ¢
IS 99 hours. They include study of lecture material, theoretical and laboratory tasks, preparation
for laboratory works, their defense and ongoing testing.

Number
of the Topic name hours
week
1 Topic 1 . Introduction. Characteristics of software modeling
approaches . Elaboration of lecture material, preparation for laboratory 6
work No. 1. Literature: [1-5; 7; 11].
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Topic 1. .Introduction. Characteristics of software modeling
approaches . Development of lecture material , defense of laboratory
work No. 1. Literature: [4; 7; 11].

Topic 1. Introduction. Characteristics of software modeling
approaches . Elaboration of lecture material, preparation for laboratory
work No. 2. Literature: [3-4; 10].

Topic 2. Basic concepts of structural software modeling Processing of
lecture material. Protection of laboratory work #2. Literature: [4; 7; 11].

Topic 2. Basic concepts of structural software modeling Processing of
lecture material. Preparation for laboratory work No. 3. Literature: [4; 7,
11].

Topic 2. Basic concepts of structural software modeling Processing of
lecture material, defense of laboratory work #3. Literature: [1; 4; 12].

Topic 2. Basic concepts of software structural modeling. Processing of
lecture material. Preparation for laboratory work No. 4. Literature: [1; 4;
12].

Topic 3. Basic concepts for modeling software behavior . Elaboration
of lecture material, defense of laboratory work #4. Preparation for passing
the test. Literature: [5-6; 10].

Topic 3. Basic concepts for modeling software behavior . Elaboration
of lecture material, preparation for laboratory work No. 5.
Literature: [2-4; 8-9]

10

Topic 3. Basic concepts for modeling software behavior . Elaboration
of lecture material, defense of laboratory work No. 5. Literature: [4; 6; 13]

11

Topic 3. Basic concepts for modeling software behavior . Elaboration
of lecture material, preparation for laboratory work No. 6. Literature: [1;
3; 6]

12

Topic 4. Basics of event modeling in software . Elaboration of lecture
material, defense of laboratory work #6. Literature: [2; 13].

13

Topic 4. Basics of event modeling in software . Elaboration of lecture
material, preparation for laboratory work No. 7. Literature: [4; 7; 13].

14

Topic 4. Basics of event modeling in software Processing of lecture
material. Protection of laboratory work #7. Literature: [4; 7; 13].

15

Topic 5. Software architecture modeling Processing of lecture material,
preparation for laboratory work No. 8. Literature: [2; 5; 11].

16

Topic 5. Software architecture modeling Processing of lecture material,
preparation for performance and defense of laboratory work #8. Literature:
[2; 5; 11].

17

Topic 5. Modeling of software architecture Processing of lecture
material. Preparation for the exam.

Together for the 7t" semester

82

6. TEACHING METHODS

The teaching process in the discipline is based on the use of traditional and modern methods:
methods of problem-based teaching, verbal, visual (lectures); explanatory -illustrative, problem-
based teaching, research, partially research-based (laboratory classes), problem-based teaching,
research, partially research-based (independent work: individual tasks). All classes are held using
information technologies and have the goal of acquiring practical skills in software design, testing
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and debugging by students of the first (bachelor) level of higher education , using metrics to
evaluate the developed software.

7. FORMS AND METHODS OF EVALUATING LEARNING OUTCOMES

Current control is carried out during lectures and laboratory classes. Semester control is
conducted in the form of an exam. When deriving the final grade, the results of the current control
and the written exam are taken into account.

The process of assessing the preparedness of the applicant of the first (bachelor) level of
higher education can be divided into stages:

The first stage of assessment is aimed at determining the knowledge of the information
minimum. If the student has firmly mastered the amount of formal knowledge determined by the
curriculum, it means that he knows how to use it in solving various issues in the design of software
systems, knows how to expand it.

Before studying a discipline, as a rule, there is an input control of knowledge from the
disciplines that precede and provide it. At the same time, it is necessary to establish the levels and
criteria of the formation of knowledge regarding the content of educational elements. These levels
are:

Familiar -orientated (OQ) — a person has an approximate idea of the concepts being studied,
is able to: program the main elements of software systems in various programming languages,
choose modern methodologies and technologies of software analysis , reasonably use modern
software development environments for the development of software systems.

Conceptual- analytical (PA ) —a person has a clear idea about the educational object, is able
to transfer previously acquired knowledge to typical situations.

Productive -synthetic (PS) — a person has a deep understanding of the educational object, is
able to synthesize, generate new ideas and concepts, transfer previously acquired knowledge to
atypical, non-standard situations.

Each type of work in the discipline is evaluated on a 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 its individual types of work. An applicant
who scored a positive weighted average score for the current work and did not pass the control
measure (exam) is considered to have failed.

When assessing the knowledge of first (bachelor) level higher education students, various
means of control are used, in particular: an oral survey before admission to the performance of
laboratory work — it is carried out at the beginning of it; assimilation of theoretical material from
topics is checked by test control; the quality of performance, acquisition of theoretical knowledge
and practical skills is checked by defending each laboratory work in accordance with the work
program of the discipline and the work curriculum.

The grade given for the laboratory session consists of the following elements: an oral
interview of the test takers before admission to the laboratory work; knowledge of theoretical
material on the topic; the quality of the design of the protocol and the graphic part; the acquirer’s
ability to justify the adopted constructive decisions; timely protection of laboratory work. To
complete the discipline program, the applicant must obtain 7 grades for laboratory work.

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

The student must complete the missed laboratory class no later than two weeks before the
end of theoretical classes in the semester.

When evaluating the knowledge of first (bachelor) level higher education students, the
teacher is guided by the following criteria.

The applicant receives an “excellent” grade for deep and complete mastery of the content of
the educational material, in which he can easily navigate, conceptual apparatus, for the ability to
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connect theory with practice, solve practical tasks, express and justify his judgments. An excellent
assessment implies a competent, logical presentation of the answer (both orally and in writing),
high-quality external design. The applicant must acquire practical skills in the design and software
implementation of software systems.

The grade “excellent” is awarded to the applicant who has thoroughly mastered the basic
principles of designing software systems and is able to apply them rationally, knows the methods
and knows how to use them in the development of software. The applicant should not hesitate
when changing the question, should make detailed and general conclusions.

The applicant receives a grade of “good” for complete assimilation of the educational
material, mastery of the conceptual apparatus, orientation in the studied material, conscious use
of knowledge to solve practical tasks, competent presentation of the answer, but there were some
inaccuracies (errors) in the content and form of the answer, unclear formulations of regularities
etc. The applicant’s answer should be based on independent thinking.

The winner receives a “‘good” grade for a correct answer with one or two significant errors.

The grade “satisfactory” is deserved by the applicant who has demonstrated knowledge of
the main educational and program material in the amount necessary for further training and
practical activity in the profession, which copes with the implementation of practical tasks
provided for by the program. As a rule, the applicant’s answer is built on the level of reproductive
thinking, the applicant has little knowledge of the structure of the course, makes mistakes in the
answer, has learned and acquired practical skills in the design and implementation of software
systems, but made inaccuracies . Hesitates when answering a modified question, at the same time,
the applicant has knowledge that allows him to eliminate inaccuracies in the answer under the
guidance of the teacher.

The winner deserves a “satisfactory” grade for incomplete mastery of software material, but
acquired knowledge and acquired practical skills in software design and development.

The grade “unsatisfactory” is assigned when the student has scattered, unsystematic
knowledge, does not know how to distinguish the main from the secondary, makes mistakes in
defining concepts, distorts their meaning, presents the material chaotically and uncertainly, cannot
use knowledge when solving practical tasks. As a rule, an “unsatisfactory” grade is assigned to a
student who cannot continue his studies without additional knowledge of the course.

Credit is issued when the student receives from 3.00 to 5.00 points in the discipline. At the
same time, according to the national scale, “credited” is given, and according to the ECTS scale,
the number of points scored by the student and the corresponding grade.

When teaching the discipline, such types of training are used as lectures, laboratory work,
individual counseling and guidance of the applicant’s independent work , including by individual
task.

When evaluating the knowledge of applicants, various control tools are used, in particular:
admission to the performance of laboratory work is carried out at its beginning by an oral interview
of each applicant; assimilation of the theoretical material of content modules is checked by content
control; the quality of performance, acquisition of theoretical knowledge and practical skills is
checked by defending each laboratory work and individual task according to the work plan.

The grade given for the laboratory session consists of the following elements: an oral
interview of the test takers before admission to the laboratory work; knowledge of theoretical
material on the topic; the quality of the design of the protocol and the graphic part; the acquirer’s
ability to justify the adopted constructive decisions; timely protection of laboratory work.

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

A candidate who missed a laboratory session for a good reason must complete it in the
department’s laboratories within the time limit set by the teacher.
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System of current control of knowledge, abilities, skills

The form of current control conducted at each laboratory session is a short oral and written
survey of the lecture material, as well as written examples of problem solving. The form of final
control is a written control work, which includes one question from the list of questions for final
control and a task.

Structuring of the discipline by types of work and evaluation of the study results of
applicants in the semester by weighting coefficients

Auditory work Semester i
control, Final score
Laboratory work (LR) Test exam (1)
1 l 2 ‘ 3 lvl\llclfc‘)g ‘ ! ‘ 8 ‘ S WC-EO3 0.4 LR*0.3+T*0.3+1*0.4

Conventional designations: WC — weighting factor, LR — laboratory work, T — test, | — exam.

Evaluation of test tasks. The thematic test for each applicant consists of twenty test tasks,
each of which is evaluated by one point. The maximum amount of points that the winner can score
is 20.

Evaluation is carried out on a four-point scale.

Correspondence of the scored points for the test task to the grade given to the applicant
is presented in the table below.

The sum of points for the test task 1-11 12-14 15-18 19-20
Rating 2 3 4 5

30 minutes are allotted for testing. Testing is conducted using the MOODLE modular
learning environment. The winner registers the correct answers online in the MOODLE modular
environment. After 30 minutes, test takers complete the test and send their answers to the server.
The teacher announces the test results according to the evaluation log of the MOODLE modular
environment.

If the applicant received a negative grade, he must resubmit it in accordance with the
established procedure, but necessarily before the next control period.

The final semester grade according to the national scale and the ECTS scale is set in an
automated mode after entering all grades into the electronic journal. The ratio of the domestic
assessment scale and the ECTS assessment scale is shown in the following table.

Correlation of the domestic evaluation scale and the ECTS evaluation scale

Evaluatio| Institutional
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n of interval Domestic assessment, criteria
ECTS | scoring scale
A 475500 5 Excellent — deep and complete mastery of the educational
' ' material and identification of relevant abilities and skills

B 495474 4 Good — <_:omp|ete knowledge of the educational material with 3
a few minor errors =

C 3.75.4.24 4 (‘?oo_d_ — a generally correct answer with two or three 5
significant errors

D 3.25-3.74 3 |Satisfactory — incomplete mastery of the program material,




but sufficient for practical activities in the profession

Satisfactory — incomplete mastery of the program material

E 3.00-3.24 3 that meets the minimum evaluation criteria

Unsatisfactory — unsystematic knowledge acquired and the
FX 2.00-2.99 2 [impossibility of continuing education without additional
knowledge of the discipline

Unsatisfactory — serious further work and re-study of the
F 0.00-1.99 2 (discipline is necessary

Not counted

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 national scale, the grade “credited”
is given , and according to the ECTS scale, the letter designation of the grade corresponds to the
number of points scored by the student according to the Ratio table.

©oN Ok wDdE

WNNRNONRNRNNRNONNNNONNRERRRRRB R R B
O OO ~NOOUA~AWNPEPO®O®~NOOU A~AWDNEREO

9. QUESTIONS FOR SELF-CONTROL

Name c pantries parts object-oriented approach
Describe classes and relations between them
What are the categories classes
What are the Signs complex systems
Describe the structure and design complex systems.
Give the concept of decomposition systems
System structure
System structure
What are the specifications
. Give a description of the object model and
. What are the diagrams made of states and transitions
. What are the components of the diagram objects
. Software system architecture
. Object-oriented analysis , design and programming
. Give a description of the diagram interactions
. Classification of systems
. Project management
Identification components systems
Mechanisms abstractions
. System architecture software systems
. Options using
. UML as a language software modeling
. UML diagrams classes
. Universal approach software modeling
. Decomposition systems
. UML diagrams objects
. UML diagrams actions
. Constituents parts object-oriented approach
. UML diagrams scenarios implementation
. Object model
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31. Constituents parts object-oriented approach

32. Object-oriented analysis , design and programming
33. Object model

34. Classification of systems

35. Object-oriented analysis , design and programming
36. UML diagrams options using

37. Object model of the system .

38. Constituents parts object approach _

39. Application object models.

40. Classification models and their identification .

9. TEACHING AND LEARNING MATERIALS

Educational discipline process _ provided necessary educational and methodical developments
in a modular environment .
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