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Po6oua nporpama ckiajaesa Ha ocHoBi CTaHIapTy BHLIOI OCBiTH, OCBITHBOI IPOrpaMH MiArOTOBKH
6akanaBpiB 2023 poky Ta HaBYalbHOIO ILIAHY.
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CxBajleHO Ha 3acigaHHi kapenpu 13
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Po6oua mporpama po3risHyTa Ta cxBajieHa BueHoto panoro dakynbTeTy iHpopMaLiiHuX TeXHONOTiH
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KOHCTPYIOBAHHA ITPOI'PAMHOI'O 3ABE3IIEYEHHSA

Tun pucHUILTIHA O00B’s13K0Ba

PiBenn BHIOI ocBiTH Ilepunii

MoBga BuKJIaJaHHSA AHTITIACHKa, YKpaiHChKa
CemecTp CpoMuid

Oo6car kpeautiB EKTC 6

®opma 3100yTTH OCBITH Ouna(neHna)

Pezynomamu nasuannsa. CTYIEHT, SKUM YCHIIIHO 3aBEpIIMB BHUBUEHHS AMCLUUIUIIHHM, MAE:
aHaJi3yBaTH, IJIECIPSIMOBAHO IIYKAaTH 1 BUOMPATH HEOOXiJHI JJI BUPILICHHS NPOoQeciiHuX 3aBIaHb
iH(opMaIliiHO-T0BITHUKOBI peCypCH 1 3HaHHS 3 ypaxXyBaHHSM Cy4YacHHUX JOCATHEHb HAyKH 1 TEXHIKH.
VYMiHHS BHOMpPATH Ta BUKOPHCTOBYBAaTH BIANOBIAHY 3a/a4i METOJOJIOTII0 CTBOPEHHSI MPOTPAMHOTO
3abe3nedeHHs . BmiTu po3po0isaTu MoauHO-MammMHHUE 1HTepdetic. [IpoBoauTH mepeanpoeKTHE
00CTeXEeHHS MPEeIMETHOI 00J1acTi, CUCTEMHUI aHaii3 00'ekTa NpoeKTyBaHHs. BuOupaTy BUXiaHI 1aHi
JUIS TIPOEKTYBAaHHA, KepyHuuch (OpMaTbHUMU METOJAaMH OIMCY BHUMOI Ta MOJEIIOBAHHS.
3acToCOBYBAaTH Ha MPAKTHUI €()EKTUBHI MiJXOAU OO0 MPOEKTYBAHHS MPOrPAMHOTO 3a0e3MeYeHHS.
3HaTH 1 3aCTOCOBYBATH METOAM PO3POOKU aIrOpPUTMIB, KOHCTPYIOBAHHS MPOTpaMHOro 3abe3nedeHHs
Ta CTPYKTYp JaHMX 1 3HAaHb. 3aCTOCOBYBAaTH Ha NPAKTUIl IHCTPYMEHTaJbHI IMPOrpamMHi 3acodu
JIOMEHHOTO aHalli3y, MPOEKTyBaHHS, TECTyBaHHS, Bidyaui3allii, BUMIpIOBaHb Ta JIOKyMEHTYBaHHS
MpOrpaMHOTO 3abe3mneueHHs. MaTu HaBUYKH KOMAaHIHOI pPO3POOKH, IMOTOKEHHS, O(OpMIICHHS 1
BUITYCKY BCIX BHJIIB MPOTpPaMHOi JOKYMEHTalii. BMiTh 3acTocoByBaTM METOAU KOMIIOHEHTHOL
PO3POOKH MPOTPaMHOTrO 3a0C3MEYCHHS.  3HATH Ta BMITH 3aCTOCOBYBAaTH METOMM Bepudikarii Ta
BaJTijganii mporpaMHoOro 3adesneueHHs. BMiTH eEeKTHBHO CIIBIpAIfOBAaTH 3 BHUKOHABLSAMH PI3HHUX
eTamiB JKATTEBOTO IHMKIY MPOrpaMHOro 3abe3leueHHs, KOOPAMHYIOYH OJHOYacHY poOOTy HaJ
eTamaMu. 3HATH Ta BMITH 3aCTOCOBYBAaTH METOAMKH, IHCTPYMEHTH Ta CTpaTerii ympaBliHHS
pecypcamMu, YacoM Ta KOMYHIKami€eo s 3abe3rnedeHHs e(eKTUBHOI IMapaliebHOI pOOOTH Had
PI3HUMHU eTanaMH KUTTEBOTO IIUKITY MPOTPAMHOT0 3a0€3MEeYEeHHS.

Ilpepexegizumu — ApXITEKTypa Ta NMPOEKTYBAaHHS  MPOTPaMHOro 3abe3reueHHs, MojenoBaHHs Ta

OLIIHKA MPOTrpamMHOro 3a0e3rneyeHHs

Kopexkeizumu — I1podeciiina mpakTuka

3mict HaByajabHOI Aucuumiinu. Enementn koncrpyroBanHs [13. KitoyoBi NpWUHIMIN KOHCTPYHOBAaHHS.

[HCTpyMEHTH KOHCTpPYIOBaHHs. MOBH ONHKCY, TPEICTABICHHS, apXiTeKTypHi Kapkacu. TexHika MOCIIOBaHHS

apxiTexkTypu. ImeHTudikamis mined Ta kmo4YoBUX crieHapiiB. CuctemHui migxin mo po3poOku [13. Mogemi

xurteBoro nukiy [13. Meronomnorist crBopenns I13. [nentudikamis xirououx npobdnem. Koncrpyroanns 113

Ta Oararo3aadHicTh. 3axucHe KOHCTpYoBaHH: [13, CHHXpOHI3allisl POLIECiB, MiAXOIU MPH KOHCTpyroBaHHi [13.

Bigmaaxu npu koHcTpyroBanHi 113 Ta KOHTpOIIb 32 HUMH.

3aniaHoBaHAa HaBYAJBbHA JiSVIbHICTB: JEKIiil 34 To., 1abopaTOpHHUX 3aHATH 34 TOJ., CAMOCTIHHOI poOOTH

112 ron.; pazom 180 rog.

MeTtoau HABYAHHSA METOAM TNPOOJIEMHOrO BHUKJIAJAHHS, CIOBECHI, HaouHi (JIEKIli); MOACHIOBAJIBHO-

UTFOCTpaTUBHI, TPOOJIEMHOTO BUKIAIAHHS, JOCTIIHHUIBKI, YacTKOBO-IIOIIYKOBI (1abOpaTopHi 3aHATTH),

MpoOJIEeMHOTO BUKJIaJJaHHs, TOCHITHUIIBKI, YaCTKOBO-IIONTYKOBI (camMocCTiiiHa po0OTa: iHAMBIyalbHi 3aBIaHHS).

@opmu i MeToM OUIHIOBAHHS Pe3YyJbTATIB HABYAHHS. YCHE OMUTYBAHHS, 3aXUCT JIaDOpaTOPHUX

poOIT. MMCbMOBI CAMOCTIHHI Ta KOHTPOJIbHI pOOOTH, TUCHMOBHH 1CTIUT

®dopma ceMeCTPOBOr0 KOHTPOJIIO: iCITUT

HapuanbHi pecypeu:

1. PoGept Maprin. Uuctuii kox: YUCTH KOJ: CTBOPEHHS, aHai3, pedakropunr. - ®adymna. 2019 — 416 c.

2. Toctin. C.A. UML. YHidikoBana MoBa MozemoBanHs iHQopmaniiinux cuctem: Hasu. moci6., 2019. - 321 c.

3. Martin Fowler. Refactoring: Improving the Design of Existing Code (WebEdition), 2nd Edition/
WebEdition.- 2018

4. Aho, Alfred V.Jeffrey D. Ullman. The Theory of Parsing, Translation, and Compiling (Volume 2:
Compiling). -Prentice-Hall. -2018

5. lan Sommerville. Software Engineering, 10th edition. Published by Pearson . July 14th 2021 — 816 p.

6. Monynbhe cepenosuine s Hapdanas MOODLE. loctyn mo pecypey: https://msn.khmnu.edu.ua

Buxnanau: kauauaaT nenarorigaux Hayk, gorieHT Hatamst [IPABOPCBKA


http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=EC&P21DBN=EC&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=I=&S21COLORTERMS=0&S21STR=%D0%92%D0%90839209

3. HOSAACHIOBAJIBHA 3AIIMCKA

(13

Jucuumina «KoHCTpytOBaHHS TPOrpaMHOTO 3a0E3MEUCHHS» € OJHIEI 13  JUCHHUILIIH
npodeciifHol MIArOTOBKM 1 3aliMae MpPOBIAHE Miclleé Yy MiArOTOBII (axiBI[iB OCBITHHOTO piBHS
"GakayiaBp” 3a OCBITHBO-TIPOdEeCiHHOI0 MporpamMoro "[HxeHepis MporpaMHOTo 3a0e3neYeHHS .

Ilpepekeizumu — ApXITEKTypa Ta NMPOEKTYBaHHS IMPOrpaMHOrO 3abe3neucHHs, MoIenoBaHHs Ta
OIlIHKA MPOTPaMHOT0 3a0e3MeYeHHS
Kopexkeizumu — ITpodeciitna nmpakTuka

Mera aucuuming — (QOpMyBaHHS TCOPETUYHHMX 3HAHb Ta MPAKTUYHUX HABUYOK y cdepi
KOHTPYIOBaHHS IPOTPAMHOTO 3a0€3MeUCHHS.

IpexMer AMCHUILTIHU: TEXHOJIOTIi NMPOEKTYBaHHS, MOJEII 1 METOIU MiATPUMKH KHTTEBOTO
LUKy IPOTrPaMHOTo 3a0e3neueH s, 3ac00M Ta METOAM CTBOPEHHS Ta peasti3allii MPOeKTiB.

3aBgaHHs THCHMIUIIHA: O3HAHOMJICHHS 3/100yBaviB 3 CY4aCHUMH METOJIaMH Ta TEXHOJOTISIMH
KOHCTPYKTHBHOTO HPOTPAMHOT0 3a0e3IeUeHHs; BUBYCHHS CIIOCOOIB KOHCTPYIOBAHHS MPOrPaMHOTO
3a0e3neyeHHs; popMyBaHHS BMiHb Ta HaBUKIB BUPOOITKH KOHCTPYKTOPCHKHUX pillleHb; (hOpMyBaHHS
HAaBUYOK pOOOTH y CyYacHUX IHCTPYMEHTAIBHUX CEPEAOBHUINAX IMiITPUMKHU MPOLECY KOHCTPYIOBAHHS
MPOrPpaMHUX CHCTEM; PO3BUTOK YMiHb OpPraHi30BYBAaTH MapajeibHy POOOTY HaJ eTarmaMu KUTTEBOTO
UKy TPOTpaMHOTO 3a0e3ledeHHs [Uisd ONTHMI3alii MpoIeciB po3poOku; HAOYTTS HABHYOK
BIIPOBA/KEHHS €(EeKTUBHUX KOMYHIKAI[IHHUX CTpaTerii Ta BHKOPUCTAHHS I1HCTPYMEHTIB IS
3a0e3neueHHs B3aeEMO/Iii Mk BUKOHABISIMH €TaIliB PO3POOKH IMPOTPaMHOTO 3a0e3MeUeHHS .

BinnoBigHo no Cmamnoapmy euuioi océimu i3 Ta OCBITHHOI MPOTPaMH TUCIUILIIHA CIIPHSIE
320€3MEeYCHHIO:
KoMnemenmuocmei.

3K02. 3naTHiCTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAIisIX.

3K07. 3gaTHICT IpaIfOBaTH B KOMaHII.

®KO02. 3parHicTh OpaTd yd4acTh y HPOEKTYBAaHHI MPOrpaMHOro 3a0e3NeueHHs, BKJIIOYAr4u
MpOBeJeHHST MojentoBaHHA ((opMmanbHUl omuc) HOro CTPYKTYpH, TOBEIIHKM Ta IMPOLECiB
(YHKIIOHYBaHHS.

®K10. 3naTHicTh HAKOMUYYBaTH, OOpOOJIATH Ta CHUCTEMATH3yBaTU MpodeciitHl 3HaAHHS 1010
CTBOPEHHSI 1 CYNPOBO/KEHHS NPOTPAMHOTO 3a0e3NeueHHs] Ta BH3HAHHS BAKJIMBOCTI HaBYaHHS
MPOTSITOM BCHOTO JKUTTH.

®K11. 3naTHicTh peanizoByBaTu (a3 Ta iTepalii KUTTEBOTO LUKIY MPOrPaMHUX CHUCTEM Ta
iH(pOpMaLlIHHUX TEXHOJOTI Ha OCHOBI BIAMOBIAHMX MOJENed 1 MAXOMIB PO3POOKH MPOTPAMHOTO
3a0e3neueHHs.

®OK12. 3parHICTh 3AIMCHIOBATH TIPOILIEC I1HTErpaiii CHUCTEMH, 3aCTOCOBYBATH CTaHIAPTH 1
MpOIEAYpPH YMPaBIiHHS 3MIHAMH I THIATPUMKHA IUTICHOCTI, 3arajbHOi (YHKIIIOHAJIBHOCTI 1
HaAIHHOCTI IPOTrPaMHOro 3a0e3MeUeHHs.

®K15. 3patHicTs A0 mapanenbHOi POOOTH HAjA eTanaMu JKUTTEBOTO LIMKIY HPOTPaMHOIO
3a0e3neueHHs Ta e(heKTUBHOI B3a€EMO/I1 M’k BUKOHABIISIMU €TaIliB.

RPOCPAMHUX PE3YIbIMAMie HAGUAHHA '

[IPHO1. AmnanizyBaTu, IUIECIPSIMOBAHO IIyKaTH 1 BHOUpaTH HEOOXIAHI [UIsl BUPIIIEHHS
npodeciifHux 3aBaaHb 1H(GOPMAIIHO-TOBIIHUKOBI PECYpCH 1 3HaHHS 3 YpaxyBaHHSAM CydacHHX
JOCATHEHb HAYKH 1 TEXHIKH.

[TPHO6. YMinHs BHOMpATH Ta BUKOPUCTOBYBATH BIIMOBIJHY 33734l METOJIOJIOTII0 CTBOPEHHS
MPOTPaMHOTO 3a0€3MEUCHHS.

[TPHOS. BmiTu po3po06asiTH JI0ANHO-MAIIMHHUH iHTepderic.

[TPH10. IIpoBoauTu mnepeanpoekTHE OOCTEKEHHS MpeIMeTHOI 0o0JacTi, CUCTEMHMH aHami3
00'eKTa MPOEKTYBAHHSI.

[IPH11. Bubupatn BuxiiHiI JAaHl JUIs OPOEKTYyBaHHS, KEPYIOUHCh (OpMalbHUMU METOJaMU
OIUCY BUMOT Ta MOJICITIOBAHHS.



I[TPH12. 3actocoByBaTH Ha TPaKTHUIll €PEKTUBHI MITXOIW MIOJ0 MPOCKTYBAaHHS MPOTPAMHOTO
3a0e3neueHHs.

[TPH13. 3HaTH 1 3aCTOCOBYBAaTH METOJIU PO3POOKH aITrOPUTMIB, KOHCTPYIOBaHHS MPOTPAMHOTO
3a0e3neueHHs Ta CTPYKTYp JAaHUX 1 3HAHb.

[TPH14. 3acTocoByBaTH Ha MPAaKTHIl IHCTPYMEHTAJIbHI MPOTPpaMHi 3aCO0M JOMEHHOTO aHalli3y,
NPOEKTYBaHHS, TECTyBaHHSA, Bi3yaii3alii, BUMIpIOBaHb Ta JOKYMEHTYBaHHS IPOrPAaMHOTO
3a0e3neyeHHsl.

[TPH16. Matu HaBUYKH KOMaHAHOI PO3POOKH, OTOKEHHS, O)OPMIICHHS 1 BUITYCKY BCiX BHIIIB
MPOrpaMHOi JOKYMEHTAIIIi.

I[TPH17. BmiT 3acTOCOBYBaTH METOIM KOMIIOHEHTHOI PO3POOKH MPOTPaMHOTO 3a0e3MeUCHHS.

I[TPH19. 3natu Ta BMITH 3acTOCOBYBaTH MeToaAW Bepudikamii Ta Bamigamii MporpaMHOTO

3a0e3neueHHs.

[TPH25 BwmiTu eheKTHBHO CITIBIPAIIOBATH 3 BUKOHABISMH PI3HUX €TAIiB KUTTEBOTO IHKITY
MIPOTPaMHOTO 3a0e3Me4YeHHs, KOOPJHMHYIOUH OJTHOYACHY POOOTY HaJ eTarnaMu

[TPH26 3natu Ta BMITH 3aCTOCOBYBAaTH METOJMKH, ITHCTPYMEHTH Ta CTpaTerii yrpaBiiHHS
pecypcamu, YacoM Ta KOMYHiKami€ewo s 3abe3rnedeHHs e(eKTUBHOI MapaliebHOI pOOOTH Had
PI3HUMHU eTanamH >KUTTEBOTO LUKITY MPOTPAMHOT0 3a0€3MeYEeHHS.

Pesynomamu naeuanna. CTyleHT, SKUH YCHIIIHO 3aBEPLIMB BHMBUYCHHS JMCLUIUIIHU, MA€:
aHaJi3yBaTH, IJIECTIPSIMOBAHO IIYKAaTH 1 BUOMPATH HEOOXiJHI I BUPILICHHS NPOQeciiiHuX 3aBIaHb
iH(pOpMaLiHO-TOBIAHUKOB] PECypcH 1 3HAHHS 3 ypaxyBaHHSAM CY4YacCHHX JIOCSTHEHb HaYKH 1 TEXHIKU.
VYMiHHS BHOMpATH Ta BUKOPHCTOBYBAaTH BiAINOBIAHY 3a/a4i METOJIOJIOTII0 CTBOPEHHS MPOTPAMHOTO
3abe3neueHHs. Bwmitu po3pobuATu nroauHO-MamMHHUN 1HTepdeiic. [IpoBoauTH mnepennpoekTHe
0OCTeXEeHHS MPEIMETHOI 00J1acTi, CUCTEMHUI aHami3 00'ekTa NpoeKTyBaHHs. BuOupaTu BUXigHi 1aHi
Ul TPOEKTYBaHHsS, Kepylouyuch (OpPMaJIbHUMH METOJaMM OINKUCY BHUMOI Ta MOJICJIIOBAHHS.
3acTocOBYBAaTH HA MPAKTHUIl €()EKTHUBHI MiJXOAW OO0 MPOEKTYBAHHS MPOrPAMHOTO 3a0e3MeYeHHS.
3HaTH 1 3aCTOCOBYBaTH METOJIU PO3POOKH aJrOpUTMIB, KOHCTPYIOBAaHHS MPOTrPaMHOro 3a0e3redyeHHs
Ta CTPYKTYp HaHMX 1 3HAaHb. 3aCTOCOBYBAaTH Ha NPAKTUIl IHCTPYMEHTaJbHI IMPOrpamMHi 3acodu
JIOMEHHOI'0 aHaji3y, NpPOEKTYBaHHS, TECTyBaHHs], Bi3yali3allii, BUMIpPIOBaHb Ta JIOKYMEHTYBaHHS
MporpaMHOro 3a0e3mneueHHs. MaTu HaBUUKM KOMaHAHOI pPO3pPOOKH, MOTOMKEHHS, O(OpMIICHHS 1
BUIIYCKY BCIX BHUJIB MNPOrpaMHOi JOKyMEHTalii. BMiTH 3acTocOBYBaTM METOJIM KOMIIOHEHTHOI
pO3pOOKH MpPOrpaMHOTO 3a0e3MedeHHs.  3HATH Ta BMITH 3aCTOCOBYBAaTH METOAM Bepuikaiii Ta
BaiJalii mporpaMHoro 3a0e3nedyeHHs. BmiTH e(eKTUBHO CHIBIPALIOBATH 3 BUKOHABISIMU PI3HUX
€TaliB KUTTEBOTO IMKIY TPOTPaMHOTO 3a0€3MEeUYeHHs, KOOPIMHYIOUM OJHOYacHy poOOTy Haj
eranmamMy. 3HAaTH Ta BMITH 3aCTOCOBYBATH METOJMKH, IHCTPYMEHTH Ta CTparerii ynpaBiliHHS
pecypcaMu, 4acoM Ta KOMYHIKalli€o i 3a0e3nedeHHs e(pEeKTHBHOI mapaieinbHOi poOOTH Hal
PI3HUMHU eTanaMu )KUTTEBOTO IIMKITY IPOrPaMHOT0 3a0€3MeYeHHS.

Ilonimuka Oucyunninu Oprasizaiiss OCBITHBOTO NpOIECy 3 AMCUUIUIIHU BiJINOBIA€ BUMOTaMm
MI0JIOXKEHDb NPO OpraHizalliiiHe 1 HaBYaJIbHO-METOJUYHE 3a0€3MeUeHHsI OCBITHBOTO IMPOIIECY, OCBITHIN
nporpami Ta HaByaJbHOMY IaHy. CTyaeHT 3000B’s3aHUI Bi/BITyBaTH JIEKLii, MPAKTHYHI 3aHATTA,
nmabopaTopHi poOOTH, TOIO, 3TITHO 3 PO3KIAJOM, HE 3alli3HIOBATHCS HA 3aHATTS, BUKOHYBATH YCi
3aBJIaHHSI Ta KOHTPOJIbHI TOUYKH BIAMOBIAHO 70 rpadika. [IpomyiieHi npakTHyHi 3aHATTS 1 1abopaTopHi
poOOTH CTYIEHT 3000B’sS3aHMI OIpalfOBaTH CaMOCTIMHO y MOBHOMY 00Cs31 1 BIA3BITYBaTH Nepen
BUKJIaJladyeM HE TMi3Hille, HDK 3a TWXKAEHb 10 ueproBoi arecrtauii. /lo mnpakTHUHUX 3aHATH 1
mabopaTOpHUX POOIT CTYJAEHT Ma€ MiATOTYBATHUCS 3a BIATOBIAHOI TEMOIO 1 MPOSBISITH aKTHUBHICTD.
HabyTTi o0co00r0 3HaHHA 3 JUCHMIUIIHM abo ii okpeMHX po3AlIiB y HedopManbHId OCBITI
3apaxoBYIOTHCS BiIMOBITHO 110 [100KEHHS PO MOPSAOK Tepe3apaxyBaHHs pe3yIbTaTiB HAaBYaHHS Ta
BU3HAYCHHS aKajeMiyHoi pizHuni y XHY.

4. CTPYKTYPA 3AJIIKOBUX KPEJAUTIB IUCIUIIJITHU



“KOHCTPYIOBaHHS NPOrPaMHOro 3a0e3nevyeHHs”

JIaé. Camocriiina podota
Temu Jlexuii .
poo. 3100yBayiB
Tema 1. [Ipenmer i 3mict aucturutiau. Micte
JUCLUIUTIHA B CTPYKTYpi HaBYaHHs. [Ipobnemu 2 2 12
po3poOku [13 Ta msaxu ix Bupimenss. [mkenepis 13
Tema 2. Cuctemunit miaxin mo po3pooku 113. Moxeni 4 4 12
xutTeBoro nukiy I13. Meromororist ctBopenns 113
Tewma 3. TlpoektyBaHHs npu KOHCTpyroBaHHi [13 8 4 12
Tema 4. KoncrpyroBanns [13 Ta 6arato3aiaqHicTs. 2 4 12
Tewma 5. 3axucue koHCTpYIOoBaHHA [13, cHHXpOHI3aMig
MPOIIECiB, MiIX0AN NPH KOHCTpytoBaHHi [13 4 4 12
(ctpykrypauii Ta OOII)
Tema 6. EBpUCTHYHI IPUHIIUTIN KOHCTPYIOBAHHS 5 4 12
IIPOTpaM Ta i3 3aXMCTOM BiJl HOMUJIOK
Tema 7. MeToau 00poOKy TOMIIIOK, aBapiiHUIA 3aXUCT
. 4 4 12
I13. Texnomnoria Hamaromkenns [13.
Tewma 8. Bignmaaku nmpu koHcTpytoBaHHI 113 Ta KOHTpONB 6 4 12
32 HUMH.
Tema 9. MonentoBansst poooru CTC Ycnankosane I13.
Lo o . 2 4 16
MooGineHicTb I13 i peimkenipuar [13.
Pa3om 3a 8-ii cemecTp 34 34 112
5. MIPOTPAMA HABYAJIBHOI JUCIUILJITHA
“KoHCTPYIOBaHHS POTrPAMHOIO0 3a0e3ne4yeHHs”
5.1. 3micr JiekniiiHoOro Kypey”
Ne . o . KinbkicTs
IIepeik TeM Jekuii, iIX aHoTaLidA
JIeKIil TOANH
Tema 1. [peamer i 3mict aucuuniaing. Micue THCHMIUIIHM B CTPYKTYPi HABYAHHS. 2
IIpo6saemu po3pooku 113 Ta muisixu ix BupimenHs. In:xxenepin 113
Jleknis 1. IIpo6semu po3podxu I3 Ta msaxm ix Bupimenns. Inxenepis I13.
Po3p’si3anHst npogeciiiHnx 3a1a4 3a J10MOMOI0I0 CYYACHUX JOCATHEHb HAYKHU
i Texniku. [IporpamyBaHHs 3aJJaHUX MIPUKIIAJIIB 1 PIICHHS 3a]a4 32 JOMOMOTOI0
I13 — B womy pizuunsa? Ponp I13 i koMn’t0TepiB Y BUPOOHHMIITBI, COLIATEHOMY
xutTi 1 Hayui. [mkenepis 113. [Ipobaemu po3poOku 113 Ta muisixu ix BUpILIEHHS.

1 AHami3 mpeaMeTHOI 00JacTi Ta MONIyK PO3B’s3aHHs 3a7ad NMPOEKTYBaHHS 3a 2
JIOTIOMOT'O0 CYYacHHX JOCSTHEHb HayKH 1 TexXHikH. [lepenpoekTHe 00CTEeKEHHS
MpenIMeTHOi o0yacTi, CHUCTeMHHH aHami3 o00'€eKTa TPOEKTYBaHHS, BHOIp
HeoOXimHuMX JJI  BHpilIeHHS npodeciiiHux 3aBraHb 1H(opMariiHo-
JIOBIZIHMKOB1 PECYpCiB 3 ypaxyBaHHAM CYYacCHMX JIOCSTHEHb HAayKH 1
TexHiku. Jlireparypa: [1-3; 7; 12].

Tema 2. Cucremuuii miaxin mo po3podokm II3. Mopeni :xurreBoro mukay II3. 4
MertopoJiorisi ctBopenns I13.
Jleknisn2. fAxicte 113 Ta dakropu, sAKki HA HBOro BIVIMBAKTH. MeToau

2 KOMIIOHEHTHOI pPO3p00KH NMPOrpaMHOro 3ade3nevyeHHs. TEXHOJIOTisI PO3POOKH
I3 i skicte [13. Bubip MeTon0m0rii CTBOpPEHHS MPOrPaMHOr0 3a0e3IECUCHHSI. 2
XapakTepucTHky sikocTi [13, ki € BaXJIMBUMH IJIs KopucTyBada. dakropu, 1110
BIUIMBAKOTH Ha sikicth [13. Jliteparypa: [2; 5; 13].

Jleknis 3. Cucremuuii miaxin g0 po3podoku II3. Kackagna mojgein
3 skutTeBoro umkiay II3. KoucrpywBannsa II3. Kpwurepii saxocti 113 2

po3podHuka. Cranpaptu ta po3podka II3. TumuacoBuH 1 «IIpOCTOPOBHIY




acreKTH cucteMHoro miaxoxy Eramm sxurteBoro mumkiy I13. Kackamgna mopens
)kutreBoro nmkiny. KorncrpyroBanus II3 1 BHyTpimHI Kputepii sxocti I13 —
Kputepii po3pobruka. Ctangaptu mo po3po6ui [13. Buau i 3HaueHHs cTaHgapTiB,
BHMOTH CTaHjaapTis. Bubip BUXITHUX JaHUX JJIS MPOCKTYBAHHS HA OCHOBI
(dbopManIbHUX METOIB OMUCY BUMOT Ta MOJICIIOBAHHS. Tpu rpymu mporuecis
crBopenns [13. Jlirepatypa: [3-4; 11, 14].

Tema 3. IIpoexTyBaHHs NpH KOHCTpYIoBaHHi I13.

Jlekuisn 4. Bepudikauis I13. V-o0pa3sna cxema sxkutreBoro muxay II3.
cuipansHa mogenab JKI[ II3. Texnoaorii pospooxm II3: «Baxkki i jgerki»,
metonogorisa Agile, XP-nporpamyBanus, DevOps (cHHXpOHHe BHKOHAHHS
eraniB JKL). XwurreBuit mukn [13 1 mpomecn Bepudikamii. TecryBanHS,
Bepudikallis, Bamigamis V-o0pa3sHa Mopaenb xutteBoro mwkiy [I13 CroipanbHa
mozens KL ITO. «Baxki i mBuIki» TexHonorii po3pooku [13. Metonomoris
Agile (pobora B xomanmi). Excrpemanbhe (XP) mporpamysBanus. TexHosorii
DevOps (iHCTpyMeHTH Ta cTparerii yHpaBIiHHI pecypcaMHd, dYacoM Ta
KOMYyHiKalli€to — cuHxpoHHe BukoHaHHs etamiB JKLI) . Jlireparypa: [4; 7; 8-10,
15].

Jekuis 5. IlapaneabHa pofora HaA eTanmaMM KUTTEBOIO LHUKILY
nporpamMuoro 3ade3nevyeHHsi. [[OHITTS Ta Ba)KIMBICTh MapaneibHOI POOOTH Y
XKUTTEBOMY LUK TporpaMHoro 3a0e3neueHHs. [lepeBarm Ta  BHKIMKH
MapajielbHOTO BHKOHAHHS pPOOIT Ha pIi3HMX eTamax po3poOku. Metomm Ta
IHCTpYMEHTH Ui KOOpAWHAII mapajensHoi pobOoTw, BKiIrodatoun Agile Ta
5 Scrum migxoau. TexHikn edeKTUBHOI B3a€EMOJiI Mik KOMaHIAMH Ha Pi3HHX
eTanax XUTTeBoro Hukiny [13, BKIOYaloun miaHyBaHHsS, po3poOKy, TECTyBaHHS
Ta BrpoBamkeHHA. Pomp DevOps y miarpummi mapanenbHOi poOOTH Ta
3a0e3reueHHl HerepepBHOi iHTerpanii/Henepepsroro posropranns (CI/CD).
[IpakTr4HI TpUKIaIX 3aCTOCYBaHHs MapaieilbHOI POOOTH AJISl CKOPOUCHHS Yacy
po3pobku Ta miasuieHHs sikocti I13. . Jliteparypa: [2; 4-6; 16].

Jleknis 6. KomynikauniiiHi crTparterii Ta incrpymenTn nis1 edeKTHBHOI
B3aeMofii Mixk BukoHaBusMuM eramiB po3podoku II3. Ornsg ocHOBHUX
KOMYHIKAI[IfHUX MoOJeNiell Ta 1IX 3acTOCyBaHHS Yy KOHTEKCTI pPO3pOOKH
MPOTpaMHOro 3abe3rnedyeHHsl. BaknuBicTh 3BOPOTHOTO 3B'SI3KYy Ta HOro posib y
napaneibHid poboTi. TexHonorii cmiBnpami Ta KOMYHIKamii, Taki sIK CHCTEMH
6 yIpaBIiHHS TPOCKTaMU, YaTH, BiICOKOH(PEPEHIIii Ta 1HI IHCTPYMEHTH CILTBHOL
poborn. Buknumku Ta Kpamli TPaKTHKH yOPaBIiHHS KOHQIKTAMH Ta
HEMOPO3YMIHHAMH MK  KOMaHAamMu. MeToan moOyaoBH  e(eKTUBHUX
MIXKKOMaHJIHUX BIIHOCHMH 1 KyJbTypW CHIBIpalli y OaraToAWCIMILTIHAPHUX
npoekTax. [Ipuknaan ycminiHo! B3aeMoOZii MK KOMaHJaMHM Ha Pi3HUX eTamax
xutreBoro nukiy I13. Jlireparypa: [1-3; 7; 16]

Jekuis 7. Ctpykrypua cxema II3. CTC, sk 3acid0 koncrpywBanus I13.
Iepapxiuna crpykrypa I3 CTC. LukiaiynicTs (mepiognmynicTh) y daci
BupimeHHs 3apaanb 113, CniBnpansa mMixk BUKoHaBusiMu pizHux eramiB K1
7 I13. Crpykrypa cucremwu, iepapxis ympasiiHHS 1 cTpykrypa II3. PosBuTok
cHUCTeMH 1 TMpoBeAeHHS 3MiH B iepapxiunid crpyktypi [13. Iukmiunicts
(mepiognyHicTh) y yaci BUpiLIEHHS 3aBIaHb ypasiiHas i podoru I13. CriBnpars
KOMaH[ po3poOKM Ta KOMaH/ onepauiid Ha pizHux eranax JKL[ npu po3poo6ui [13.
Jliteparypa: [4-5; 6]

Tema 4. KoncrpyroBanns I13 Ta 6ararozaga4ynicTs.

Jleknist 8. TumuacoBa niarpama po60oTH CHCTeMH, SIK 3aCi0 KOHCTPYIOBaHHS
113, sixe 3a0e3meuye mapaJjenabHi (isuuni npouecu. bararozagauyna podora
I3 i ii mpuuunn. TumuacoBa giarpama po6otu cuctem i [13 3 mapanensHUME
8 ¢iznuanmu  mpouecamu. [Ipobnema mogminy pecypciB  mns OesmedHol
Oaratozanaunoro pobotu [10 CTC. [lpuunnu Gararo3amauHocti. baraTtozamauna
pobora I13 i1 ii peamizamii mpu KOJIEKTUBHIA po3poOIi. 3aBnaHHs, MporecH i
notokd. KoHTekcT mporecy. VY3arajpHeHa cXeMa BapiaHTiB  CHUJILHOTO




BUKOpUCTaHHS  iHQopMmanii  B3a€EMOIIOYUMH  Tpolecamu.  Peamizamis
0araro3amadHoCTi 3a paxyHOK MapayiensHux obuncienb. Texuomoriss Open MP.
3akon Amaena Jliteparypa: [1; 4; 13].

Tema 5. 3axucHe koHcTpyoBanHs II3, cuHxpoHizamia npoueciB, minxoam mnpu
koHcTpyoBaHHi 113 (crpykrypuuii Ta OOII)

Jlekuis 9. 3axucne koncrpywBanns I13 3 napaneasuuvu npouecamu. 3agayi
cuHxpoHizanii npoueciB. Kputnunuii pecypc LIOM. OcHOBHE IpaBUIIO 3aXUCTY
kputnyaux pecypciB LIOM npu konctpyroBanHi [13. 3aBmaHHs cuHXpOHi3amii
9 mpotieciB. TumMdacoBa i JToriuHa CHHXpOHI3amis. B3aeMHe BUKIIIOYEHHS MPOLIECIB.
Bukopucranas M'TOTEKCIB. 3aBmaHHsA CHHXpOHi3amii «YuTadi-MmiCEMEHHUKN
3aBnanna cuHxpoHizamii. «O6inatoTs dinocopu» Cucrema IntelThreadChecker
(ITC) i Tunu BusABIAOTHCS HElO moMmIok. Jliteparypa: [3-4; 6; 14].

Jlekuis 10. KoncrpywoBanusa 113 3 minimizauiero iioro ckiaaanocti. OcHoBHi
NMOHATTH  CTPYKTYPHOTO Ta  00'€KTHO-OPIEHTOBAHOIO  WiAX0AY /10
koHctpyoBanus I13. [IpoekTyBanHs «3BepxXy BHU3» i «3HU3Y Bropy».
Xapakrepuctuku 113, ki MOMMIIyIOTh MPOILECH HOTo po3poOKH 1 CyIpoBOmY.
10 Minimizanis ckmagHocti [13. CranmapTai npuiiomn B KOHCTpyroBaHHI. OCHOBHI
MOHATTS. CTPYKTYPHOTO 1 00'€KTHO-OPIEHTOBAHOTO MiAXOAY A0 KOHCTPYIOBaHHS
I13. Pedaxtopunr. OcoOiaMBOCTI KOHCTPYIOBAHHS MporpaM IJisi BOYJZOBaHHX
LHOM kputnunanx cuctem. DikcoBaHuit po3momin mam'sti. [IpoekTyBaHHS 3HU3Y-
Bropy i MpoeKTyBaHHsI 3BepXy-BHU3. [IporpamHi 3araymiku i iX BUKOPUCTAHHS
Jliteparypa: [3; 5; 7].

Tema 6. EBpuCTHYHIi NPUHOMIM KOHCTPYIOBAaHHSI HPOrpaM Ta i3 3axXHCTOM BiI
NOMMJIOK

Jleknis  11. EBpHCTHYHI NPUHOUNM  KOHCTPYIOBaHHSA  NPOrpam.
Kouncrpywsannsa II3, npucrocoBaHoro a0 3MiH (roTtoBoro A0 NpoBedeHHS
3min). Kitacu peansHOTro CBiTY mpeamerHoi obmacri 1 mry4Hi 00'ektr. Hagmipao
BEJIMKI 1 HENpaBWJILHO Ha3BaHi KiacH. EBpHCTHYHI MpUHOMH KOHCTPYIOBaHHS
MeToAiB, 3amoliranHs xyOmroBaHHs Kony. IlpuxoByBanHs iH(opmarmii. [IBi
Kareropii cekpetiB mporpam. HammipHe mommpeHHs iH(popMarlii B mporpami
3axycT BiI TepepuBaHHS MpPOTpaMuU B «HeE3pyuHHWi» dyac IlinBumieHHs
npucrocoBaHocTi 13 1o 3min (roToBHOCTI j10 3MiH). Jlitepatypa: [1-2; 7; 12].
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Tema 7. Merogu o00poOkn mnommiok, apapiitHuii 3axuct II3. TexnoJuioris
Hajgaromkennst I13. Merogu Bepudikanii Ta Bajgiganii nporpamMHoOro
3a0e3neyeHHs.

Jlekuis 12. KoHcTpyroBaHHSI IPOrpam i3 3aXucToOM BiJl IOMHWJIOK (CTiHKHX 10
MOMWIOK nporpam). Hu3pkopiBHEBHIA 1 BUCOKOPIBHEBHUI 3aXHCT BiJl TOMUJIOK B
nporpamax. Criliki A0 ToMIIOK mporpamu Buam konTponro poboru I13.
12 Kontpons poGotru II3 BOynoBanumu 3acobamu 0€3 TNPUINMHEHHS HOTO
¢yskuionyBanHs. Etanonn anst xontpomo pobotu I13. HusbkopiBHeBi 3acobu
BUSIBJIGHHS TIOMIJIKOBOTO yHKIionyBaHHs [13. BunsaTkoBi cutyarii (BunsTku).
Jlitepatypa: [5-6, 14, 15].

Jleknis 13. Metoau 00po0KHM NOMMJIOK Yy BXiOHUX i BHUXiIHHUX JaHMX.
TBepmkeHnsi i 3arajbHi NpuHOMOH iX Bukopuctanus KoHcTpyloBanus
apapiiinoro 3axucty B II3 1us minimizanii 30UTKy Big mposABHIKCS IOMHUJIOK.
Tpu OCHOBHI KPOKH 3aXMCHOT'O KOHCTPYIOBaHHA. MeToau OOpOOKH MOXKIMBHX
MOMIJIOK Yy BXimHUX 1 BuximHux pgaHux. lllo BaxuBime crifikicte abo
13 KOpeKTHICTh? TBep/KeHHs 1 3araiibHi MPUHINIM iX BUKOpHCTaHHsS. CHCTEeMHUI
piBEHb 3aXHUCTYy Bij MIOMIJIOK Mpu KoHcTpytoBaHHI [13. Crparerii 6e3neku. Tpu
tunu peakuii 113 Ha BusBieHy mommiky. BinmmoBocridiki cuctemu. Ilepemik
MO3aITaTHUX CHUTYyamid. ABapiiinuii 3axucT. 3axucHe KoHCTpyroBaHHS [13 3i
CKaCyBaHHSM IMOMHUJIKOBUX KOMaH[, Bufanux 3 [13 a0o Ha I13. Jlitepatypa: [3, 4,
16].

Tema 8. Biniiaaku npu koncrpyroBanHi I13 Ta KOHTPo.JIb 32 HUMH. [HCTPYMEHTAJIBHI
NporpamMHi 3aco0M /JOMEHHOI0 aHaJi3y, NPOEKTYBaHHSl, TeCTYBAHHS,
Bi3yaJqizanii, BUMIpIOBAHb TA JOKYMEHTYBAHHS NIPOrPAMHOI0 3a0e3Me4YeHHsl.
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Jexkuia 14. Texuojoris HajdaromxenHss I13. IMomuaxkm II3. Craruyna,
JMHAMIYHA, CTPYKTYPHA, pyHKHioHANBbHA Bigjaaaku. [lommmku 113, Bigmaaka i
TECTYBaHHS TIPOTpaMHOrO 3a0e3nedycHHs. J[Ba 1HCTpYMEHTAJBHUX 3aco0u
Bitanku. Ananmiz BusBieHux B [I3 mommiok i ix kiacudikarmis CraTudHa
Biyazka i muHamMivHa Bimmagka IlpwHOHI «Oi10ro» 1 «IOpHOTO» SIIHKA IPU
nuHamiuHid BimTaami I13. dyakmionansHa Bignanka. Jliteparypa: [4, 7, 12, 18].

15

Jlekuis 15. CTpykTypHa IMHaAMiYHa Bigjaaka. ABTOHOMHA Bigjaaka (AB) i
komiviekcHa Bigmaaka (KB) II3. IocainoBuicts aiii mpu Bigaaaui I13.
CrpykrypHa nuHamiuHa Bimtagka. Bubip kputepiiB mis BigOopy BapiaHTiB
pob6otu I13 mpum Bimmaami ABToHoMHa Bimiaaka (AB) i xoMIuiekcHa Bimmamgka
(KB) I13. [paiiBepu i 3armymiky Opu aBTOHOMHIM Bimmanmi. [locainoBHicTs aii
npu Bigtaami I13. Jlireparypa: [4, 13, 16].
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Jlekuis 16. desiki mpoexkTHi MojeJi OMiHKU YUc/Ia MapIIPYTiB NPHU Bigjaaami
3. Kourpous Binmaaku 13 B mpoueci Hanaromkenns. HabmwkeHuit MeTos
OLIIHKHW 4Kcia BapianTiB 1uis Bimtanaku [13. ['padu-mepeBa, sk Moaenb CTPYKTYpH
I13. Perynsapue 1 BumamkoBe pgepeBo cTpykrypu II3 1 cridikicte #oro
CTpyKTypHOro mapametpa. Kontpons Hamaromkenocti [13 B mpormeci Biamaakw.
lNnore3a J[[xenminckoro-Mopanai 1 MarematumyHa MoJenb HamidHocti [13.
[IpupicT KiTBKOCTI MOMHIOK, BHUSBJICHWX Ha iHTEpBasi. MeTton HaWMEHIINX
KBaJpaTiB ISl ampoKCHMAIlil eKCIepUMEHTATbHUX JaHuX Mo mommikax [13.
Jlireparypa: [4, 14, 17].

Tema 9. MogemoBanusa podoru CTC VYcmagkxoBane I13. MobGiabnicts I3 i
peinxenipunr I13.
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Jleknisil7. MopeaoBannss poooru CTC 3 merorw reHepamii maHux AJas
npoBeAeHHs KoMIulekcHOI Bityiagku I13. YVenaakosane I13. Mo6inbhicts 113
i peimkunipunr I13. [IpoGmema reHepamii JaHMX Ha KOMIUIEKCHY BiJUTalKy.
HpI/IHHI/IHI/I MaTEMAaTU4YHOI'O MOJCJIHOBaHHS. HepeBarM MaTEMATHUYHOI'O
MOJICTIFOBAaHHS 30BHINIHBOrO cepenoBuina. Ycnankosane [13. MooOinbHicTs I13 i
peimkunipuar 113. Emymamis poboru crapoi I[[OM Ha HOBiM amapatHiit
mratdopmi. Jlitepatypa: [5, 7, 16].
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5.2 3MicT J1aG0paTOPHHUX 3aHATH

Ne

3/ Temu 1a060paTOPHUX 3aHATH TI'oguun
ITnanyBanus po3po6ku II3. Etamm po3poOku mporpamMHoro

1 3a0e3MeUYeHHs] IPU CTPYKTYPHOMY MiAXOJi 10 MPOrpaMmyBaHHSI. 5
Cranisn «Texuiune 3aBmaHHm». llepeAnpoekTHE OOCTEKCHHS
MpeIMETHOI 001aCTi, CHCTEMHHI aHai3 00'€KTa MPOEKTYBAHHSI.
CrpykrypHuii minxig g0 nporpamysanHs. Cranis «Ecki3Huit

o | mPOEKD. CitkoBuil rpadix BUKOHaHHS poOiT. Bubip 4
metogonorii po3pooku [13. Omuc Bumor mo I[I3. PobGora B
KOMAaHJIIi.
Crazist po3poOKu mporpamMHOro 3adesmneueHHs «TeXHIUHHIMA

3 npoek». CTpyKTYpHHUH MmaxXix a0 mporpamyBaHHsS. Po3poOka 4
JIFOAMHO-MAIIMHHOTO iHTepdeiicy. Po3pobka npororumy I13.
Eramn  po3pobku  mporpamuHoro  3abesmeueHHs — Cramis

4 | «Peamizamiss». IIpoexTyBaHHS Ta peamizaiisi mpoekry II3 3 4
iHTepdeicoM KOpUcTyBaya.

5 BukoHaHHS OIIIHKY ITPOEKTY Ha OCHOBI loc- 1 fp-MeTpuK. 4

6 AHali3 9yTJIIMBOCTI TPOrPAMHOTO TPOEKTY HAa OCHOBI MOJEINi
COCOMO I




7 MeTpuk# 00’ €KTHO-OPIEHTOBaHUX MPOTPAMHHX CHCTEM.
8 Opranizartiss Tabnump y TpaHCIATopax i poboTa 3 HUMHU. 4
Pedakropunr. Ontumizaiist Koay.
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9.3 3micT camocTiiiHOI podoTH

O6’em camocrTiiiHOi pobotu 3 aucimmuiiag “KOHCTPyHOBaHHSI NMPOrpaMHOro 3ade3nedeHHs”
ctanoBuTh 112 ronuuu. BoHM BKIIIOUAIOTH ONpAIFOBaHHS JIGKLIHHOTO MaTepiaty, TCOPETUYHUX 1 TaOOpaTOPHUX
3aBJIaHb, MiITOTOBKY IO BUKOHAHHS 1a00paTOpHUX POOIT, IX 3aXUCTY 1 HOTOYHE TeCTyBaHHA.

Homep
Ha3zsa Temu
THIKHS Foguun

1 Tema 1. [Ipeamer i 3micT qucuumIina. OnpalroBaHHs JICKIIHOTO MaTepiaiy,

. . . L. 6
iIrOTOBKA 710 BUKOHAHHs JlaboparopHoi pobotu Nel. Jliteparypa: [1-5; 7; 11].

2 Tema 1. [Ipeamer i 3micT Ancuunmiiing. OnparfoBaHHs JIEKLIHHOTO MaTepiaiy. 6
3axuct nadboparopHoi podoru Ne 1. Jliteparypa: [4; 7; 11].

3 Tema 2. Cucremumii miaxix 1o po3pooku I13. Moaeni :KUTTEBOr0 IUKJILY 6
I13. OrmpamfoBadHs NEKIMIHHOTO Marepialy, MiArOTOBKA 10 BUKOHAHHS
naboparopuoi pobotu Ne2, Jlireparypa: [3-4; 10].

4 Tema 2. Cucremumii miaxix 10 po3pooku I13. Moaeni :KUTTEBOr0 IUKJILY 6
I13. OmnpamtoBanHs JEKIIHHOTO MaTepiaity. 3axucT 1adopaTopHOi podoTu Ne2.
Jliteparypa: [4; 7; 11].

5 Tema 3. IlpoektyBanHss mnpu KoHcTpyoBanui II3. OnpauroBaHHs 6
JeKiHoro Matepiaiy. [1inroToBka 10 BAKOHAHHS JJa00opaTOpPHOT poOoTH Ne3.
Jliteparypa: [4; 7; 11].

Tema 3. IlpoexktyBanHss mnpu KoHcTpyBanHi II3. OnpauroBaHHs

6 JEeKIiHHOTO MaTtepiany, 3axucT JabopatopHoi podorn Ne3. Jliteparypa: [1; 4; 6
12].

7 Tema 4. KoncrpyoBannsi II3 Tta Oararozamaunicts. OnpamroBaHHsA 6
JieKiiHOro Matepiaiy. [1iroroBka 10 BAKOHAHHS J1abopaToOpHOI poOoTH Ned,
Jliteparypa: [1; 4; 12].

8 Tema 4. KoncrpyoBannsi II3 Tta Oararozamauynicts. OnpamroBaHHA 6

JeKUiifHOro Mmarepiaiy, 3axuct JiabopatopHoi pobotu Ne4. Jlireparypa: [5-6;
10]. ITigroroBKa /10 TECTYBaHHSI.

Tema 5. 3axucHe koHcTpyoBanusa 113, cunxponizaniss npouecis, mixxoau
9 npu koncrpywoBanHi II3 (crpykrypumii Ta OOII). OmnpamtoBanus 6
JISKIIHHOTO MaTepiaiy, MiArOTOBKA JI0 BAKOHAHHS J1a00opaTOPHOT poOoTH Ne5.
Jlirepatypa: [2-4; 8-9]

Tema 5. 3axucne xoncrpyoBanns II3, cunxponizanis nmpouecis, migxoan
10 npu koncrpywoBanHi II3 (crpykrypumii Ta OOII). OmnpamntoBanHs 6
JISKIIHHOTO Matepially, 3aXucT jabopaTopHoi podoru NeS. Jlireparypa: [4; 6;
13]

Tema 6. EBpHCTHYHI NPUHIMIIM KOHCTPYIOBAHHS NMPOrpaM Ta i3 3aXuCTOM
Bin mommiok. OmpamioBaHHA JIEKHIHHOIO Marepiany, MiATOTOBKAa 10
BUKOHaHHS JlaboparopHoi podotu Ne6. Jliteparypa: [1; 3; 6]
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Tema 6. EBpuCTHYHI NPUHIMIIM KOHCTPYIOBAHHS MPOrpaM Ta i3 3aXucToM
Bin mommiok. OrmpaifoBaHHs JIEKLIITHONO MaTepiany, 3aXUcT J1abopaToOpHOI
pobotu Ne6. Jliteparypa: [2; 13].
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Tema 7. MeToau o0poOku nmoMmiaok, apapiitnuii 3axuct II3. TexHoJoris
Hajgaromxkenns: I13. OmpamtoBaHHs JIEKIIHHOTO MaTepiany, MiArOTOBKa JO
BUKOHaHH; 1aboparopHoi pobotu Ne7. Jlitepatypa: [4; 7; 13].

13




Tema 7. MeToau 00po0ku noMmiok, apapiitauii 3axuct I13. TexHoJioris
Hajgaromkenns: II3. OmpamoBaHHs — JEKIIHHOTO  Marepiairy.  3axucT
naboparopHoi podotu Ne7, Jliteparypa: [4; 7; 13].
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Tema 8. Bignagkm npum kxoncrpywoBaHHi II3 Ta KoHTpons 3a HHUMH.
OmnparmtoBaHHS JEKI[IHHOTO MaTepiay,TiAT0OTOBKA 0 BUKOHAHHS JIaOOpaTOpHOT
pobotu Ne8. Jlireparypa: [2; 5; 11].
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Tema 8. Bignagkm npm koncrpyoBanHi II3 Ta koHTpoas 3a HuMH.
OnpatroBanHs JIEKIIHHOTO MaTepiaily, BUKOHaHHs JabopaTopHoi poOoTh Ne§.
Jliteparypa: [2; 5; 11].
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Tema 9. MoaemoBanus poootu CTC YcnaakoBane I13. MooiabnicTs I3 i
peimkenipunr I13. OnpamroBanHs  JeKUiHOTO — Marepialy, 3axHCT
naboparopHoi podotu Ne8. [ligroroBka J10 icliuTy

17 16
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6. METOAN HABUYUAHHSA

[Iponiec HaBUaHHS 3 IUCHUILUIIHU TPYHTYETHCS HAa BHKOPHUCTaHHI TPAAWLIHHMX Ta Cy4aCHHUX METOIIB:
METOJU MPOOJIEMHOIO BUKJIAJaHHS, CJIOBECHI, HAOYHI (JICKIIi1); MOSCHIOBAJIbHO-LIFOCTPATHBHI, MPOOJIIEMHOIO
BUKIIAJAHHSA, JOCHITHUIBKI, YacTKOBO-TIONIYKOBI (JTabopaTopHi 3aHATTS), NPOOIEMHOTO BHUKIAJAHHS,
JOCITi THUIIBK, YaCTKOBO-IIOITYKOBI (CaMOCTiiHa poOoTa: iHIUBITyasbHi 3aBJaHHs). Bci 3aHATTS IpOBOAATHCS 3
BUKOPHCTaHHSAM iH(OpMAIiHHUX TEXHOJOri 1 MawTh 3a MeTy — HaOyTTs 3700yBayaMu MEpPIIOro
(6akamaBpCchKOr0) piBHS BHUIIOI OCBITH MPAKTUYHUX HABHYOK 3 KOHCTPYIOBAaHHS MPOTpaMHOTO 3a0e3IeyeHHs,
TECTYBaHHS Ta HAJIAroJLKEHHS BIUTaJIKH, BAKOPUCTOBYBATH METPUKH VIS OLIIHKK po3pobienoro [13.

7. ®OPMU I METOAU OLUIHIOBAHHS PE3YJIBTATIB HABUAHHSA

[lorounuii KOHTPONb B3OIMCHIOETBCSA MiJ dYac JEKmiMHUX Ta JaboparopHuX 3aHATh. CemecTpoBHi
KOHTPOJIb TIPOBOAWUTHECA y (hopmi icriuty. [Ipy BUBEIEHHI OCTaTOYHOI OIIHKH BPaXOBYIOTHCS PE3yJbTaTH
MIOTOYHOT'O KOHTPOJIIO Ta IUCEMOBOTO iCIIUTY.

[Iponiec omiHrOBaHHS MIATOTOBICHOCTI 3700yBada mepmioro (6akaxaBpChbKOTrO) piBHS BHUIIOI OCBITH
MOYKHA PO3IUINTH Ha ETallH:

[lepmmit eram omiHIOBaHHS HaIpaBIIEHWH HAa BHU3HAYEHHS 3HAHP iH(QOpMamidHOTO MiHIMyMYy. SIKIO
3100yBa4 TBEPJO 3aCBOIB BU3HAYEHY HABYAJIHHHUM IUIAHOM cyMy (OpMajbHHX 3HaHB, TO IIe O3Ha4ae, 10 BiH
BMi€ BUKOPHCTATH iX MPH BUPIIIEHHI PI3HUX MUTaHb NPU MPOEKTYBaHHI MPOTPaMHUX CHCTEM, BMi€ PO3LIUPHTH
1X.

Ilepen BUBYEHHSIM IUCLMILTIHY, SIK IPABUJIO, TPOBOAUTHCS BXiIHUI KOHTPOJIb 3HaHb 3 AUCLMILIIH, 10 i
nepeayroTh i 3a0e3neuyioTh. [Ipu 11boMy HEOOXiIHO BCTAHOBUTH PiBHI Ta KpUTepii c(hOpMOBAHOCTI 3HAHB 1010
3MICTy HaBYAJIHHUX €lIeMEeHTiB. TaKuMU PiBHSAMU €:

OsHaiomuo-opieHTOBHUH (OQ) — ocoba Mae OpiEHTOBHE YSBICHHS IOJIO IOHSTH, SIKi BUBYAOTHCH,
3[aTHA: TMPOrpaMyBaTH OCHOBHI €JIEMEHTH MPOTPaAMHUX CHCTEM PI3HUMH MOBaMH MpPOTpaMyBaHHS, 0OUpaTH
CydacHI METOJIOJIOTIT Ta TEXHOJOril MPOEKTyBaHHS MPOrpaMHOro  3a0e3leuyeHHs, OOIPYHTOBAHO
BUKOPUCTOBYBAaTH CYYacHI CEpemoBHILA pPO3POOJICHHS MPOrpaMHOTO 3a0e3NedeHHs] Uil  pPO3pOOJICHHS
MPOTPaMHUX CHCTEM.

Housriitno-ananituunmnii (ITA) — ocoba Mae dYiTKe YSBICHHS IMOJ0 HABYAIHLHOTO O0'€KTY, 3/1aTHA
TIEPEHECTH paHillle 3aCBOEHHI 3HAHHS HA TUIIOBI CUTYaIlii.

HponykruBHO-cuHTeTHYHUH (I1C) — 0c00a Mae TTTHOOKE PO3YMiHHS IIOJI0 HABYAIBHOTO 00'€KTY, 3/1aTHA
3IiHICHIOBATH CHHTE3, TEHEPYBATH HOBI /1€l Ta ysIBICHHS, IIEPEHOCHTH paHillle 3aCBOECHI 3HAHHS Ha HETHIIOBI,
HECTaHJIAPTHI CUTYaIlil.

Koxxnuit Bua poOoTH 3 AUCHUILIIHKA OLIHIOETHCS 32 Yomupubanvror mkanow. CeMecTpoBa MiJCyMKOBa
OIlIHKA BU3HAYAETHCS SIK CEPEAHBO3BAYKEHA 3 YCIX BHJIIB HABYAJIbHOT pOOOTH, BUKOHAHMX 1 3J[aHUX HO3UMUGHO 3
BpaxyBaHHIM KoedillieHTa BaroMocTi. Barosi koedimieHTH 3MiHIOIOTHCS 3aJIEKHO BiJ] CTPYKTYPH JUCIUTLTIHH i
BaXJIMBOCTI OKpeMHUX i1 BHIiB poOiT. 3100yBay, skuii HaOpaB MO3UTHBHUI cepelHbO3BaXEHNH 0ajl 3a IOTOYHY
po0OTY 1 HE 3/1aB KOHTPOJIbHMM 3axij (ICIIUT), BBAXKAETHCS HEBCTUTAFOUNM.

[pu omiHrOBaHHI 3HaHb 3/100yBaviB mepmoro (6akaraBpchbKOro) piBHS BHUINOI OCBITH BUKOPUCTOBYIOThCS
pi3Hi 3ac00M KOHTPOJIIO, 30KpeMa: yCHE ONMUTYBaHHs Nepes AOIMYCKOM JI0 BUKOHAHHS J1abopaTopHOi poOOTH —
3IHCHIOETHCS Ha i OYATKy; 3aCBOEHHS TEOPETHYHOIO MaTepiay 3 TeM INePEBIPSETHCS TECTOBUM KOHTPOJIEM;
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AKICTb BHKOHAHHS, HAOYTTsI TECOPETUYHUX 3HAHb 1 NPAKTUYHUX HABUYOK IIEPEBIPAETHCSA LUIIXOM 3aXUCTY
KOXKHOI JTabopaToOpHOI pOOOTH 3TiHO 3 POOOYOI0 MTPOrPaMOI0 TUCIUILIIHU 1 pOOOYNM HAaBYAIBHUM ILIAHOM.

OmiHka, siIKa BHCTaBISIETBCS 3a Jabopamopue 3aHammsl, CKIaJa€ThCsl 3 TaKUX €JEMEHTIB: YCHE
onuTyBaHHs 37100yBauiB Tepen AOMYCKOM [0 BUKOHaHHsS JabopaTopHoi poOOTH; 3HAHHS TEOPETHUYHOTO
MaTepiaily 3 TeMH; SKiCTh O(pOpPMIIEHHS MPOTOKONY i rpadivyHOi YacTWHHW; BMIHHS 37400yBada OOTPYHTYBATH
MPUAHATI KOHCTPYKTHBHI PIIIEHHS; CBOEYACHHUN 3aXWCT JaboparopHoi poOoTu. i BUKOHAHHS MPOTPaMU
JUCITUILTIHY 3100yBa4 MOBUHEH OTPUMATH 7 OIIHOK 3a 1ab0opaTopHi poOOTH.

Tepmin 3axucty sabopatopHOi pOOOTH BBAKAETHCA CBOEYACHUM, fAKIIO 37400yBad 3aXWCTHUB 11 Ha
HACTYITHOMY ITiCIISi BUKOHAHHS POOOTH 3aHSTTI.

[Iponymene nabopatopHe 3aHATTS 3400yBay MOBHHEH BiAMpAaIlOBATH HE Mi3HIIIE, HK 32 JBa THXKHI 0
KiHISl TEOPETUYHUX 3aHATh y CEMECTPI.

[pu oyinrosannui 3nans 3100yBadiB mepmoro (6akaxaBpChKOTO) PiBHS BUIIO! OCBITH BUKIIAAa4 KEPYETHCA
TAKUMH KPUTEPISIMH.

O1iHKY «BiIMIHHO» OTpUMY€ 3100yBau 3a rIIHOOKE 1 TOBHE OMaHYBAaHHS 3MICTy HaBYaJIbHOTO MaTepialy,
B SKOMY BiH JIETKO OpIEHTY€THCS, MOHATIHOTO amapary, 3a YMIiHHS 3B’SI3yBaTH TEOPIl0 3 MPAKTHKOIO,
BUpINIyBaTH TPAaKTUYHI 3aBJaHHs], BHUCIOBIIOBATH 1 OOIPYHTOBYBaTH CBOi Cy/KEHHS. BigmiHHa oOliHKa
nepeadayvae TPaMOTHUH, JIOTIYHUI BUKIIA] BIAMOBiAL (MK B YCHiHM, Tak 1 B MUCHMOBIH (opMi), IKicHE 30BHIILIHE
odopmiieHHs. 3100yBay MOBHHEH HAOYTH MPAKTHYHUX HABMYOK i3 MPOEKTYBaHHS Ta MPOTPAMHOI peamizamii
MPOTrPaMHUX CHCTEM.

OmiHKa «BIAMIHHO» BHCTaBISIETbCSA 37400yBady, SKHH TJIMOOKO 3acCBOIB OCHOBHI  IPWHIIMITA
MPOCKTYBaHHA MPOTPaMHUX CHUCTEM Ta BMI€ iX palliOHAIBHO 3aCTOCYBaTH, 3HA€ METOJUKH Ta BMi€ HUMH
KOPHCTYBATHCA IIPH PO3POOIIEHH] IPOTrpaMHOTro 3a0e3nedeHHs. 3100yBad He MOBHHEH BaraTHCS MPU BUIO03MiHI
3allUTaHHs, TOBUHEH POOUTH JETaJbHI Ta y3araibHIOYi BUCHOBKH.

Oninky «1o0pe» orpumye 3100yBad 3a IOBHE 3aCBOEHHS HABYAJIBLHOIO Martepiayly, BOJIOJIHHS
MOHATIHHUM arapaToM, Opi€HTYBaHHS Y BUBYCHOMY MaTepiali, CBiloME BUKOPUCTAHHS 3HAHB IJISl BUPIIICHHS
MPAaKTHYHUX 3aBJaHb, TPAMOTHHUI BWKIAJ BiJIMOBidi, ajle y 3MicTi i ¢Gopmi BiIMOBimI Mamu Micie OKpemi
HETOYHOCTI (MOXUOKH), HEUITKI (OPMYJIIOBAaHHS 3aKOHOMIpHOCTEW Toio. Bimmopimp 3m00yBada MOBHHHA
OyyBaTHCh Ha OCHOBI CAMOCTIHHOTO MUCJICHHSL.

Omninky «100pe» oTpuMye 3700yBad 3a MPaBUIbHY BIAOBIIH 3 OJHIEI0-TBOMA CYyTTEBUMU TIOMUJIKAM.

O1iHKH «33JJ0BIJIbHOY» 3acIyroBYy€ 37100yBay, SIKHH BUSBUB 3HAHHSI OCHOBHOTO HaBYAJILHO-TIPOTPAMHOTO
Mmarepiany B 00csi3i, HEOOXiTHOMY JJIsl TIOAAJBIIOr0 HABYAHHS Ta MPAaKTUYHOI MisUTBHOCTI 3a mpodeciero, 1o
CHpAaBISAETbCA 3 BUKOHAHHAM MPAaKTUYHHMX 3aBlaHb, nepeadadeHux mporpamoro. Sk mpaBuio, BiANOBiAb
3100yBaya OyIdyeTbCsl HAa PiBHI PEPOAYKTUBHOIO MUCIICHHS, 3100yBay ciiabo 3Ha€ CTPYKTYPY Kypcy, JOITyCKae
MOMWJIKH Yy Bi/MOBiMI, 3acBOiB i Ha0yB MpakTUYHHX HABUYOK y MPOEKTYBaHHI Ta peaizallii MporpamMHUX
CHCTEM, ajie MPHUITYyCTUBCSI HETOYHOCTEeH. BaraeTbes nmpu BiANOBiAI HA BUAO3MIHEHE 3allUTaHHS, Pa3oM 3 TUM
3100yBay BOJIOAI€ 3HAHHIMH, IO JO3BOJISIIOTH HOMY MiJ KEPIBHUITBOM BHKJIaJada YCYHYTH HETOYHOCTI y
BIZITOBII.

OIliHKK «3aJI0BLIBHO» 3aCIyroBy€ 3100yBad 3a HEIMOBHE OINAHYyBaHHS MPOTPAaMHOTO Marepiaiy, aye
OTpUMaHi 3HaHHA 1 HAOyTi MPaKTUYHI HABUYKH 13 POSKTYBAHHS Ta PO3POOIICHHS IPOTPAMHOTO 3a0€3TIeUeHHs.

OI1iHKa «HE3aJI0BLIBHO» BUCTABIISIETHCS, KOJIU 3/100yBau Ma€ PO3pi3HEHI, OE3CUCTEMHI 3HAHHS, HE BMi€
BUJIUISTH TOJIOBHE 1 JpPYyropsiiHe, AOMYCKAE€ThCs MOMWIOK Y BHU3HAYCHHI MOHSTH, MEPEKpydye iX 3MICT,
XaO0THYHO 1 HEBIEBHEHO BUKIIAJAa€ Marepian, He MOXe BUKOPHCTOBYBAaTH 3HAHHS NP BUPILICHHI NPAKTHYHUX
3aBiaHb. SIK mpaBWIO, OIliHKAa "HE3aIOBUTHHO" BHCTABISIETHCA 3100yBady, SKUH HE MOXKE IPOJIOBKUTH
HaBYaHHS 0e3 T0JaTKOBUX 3HAHb 3 KypCY.

Ha ocHOBI pe3ynbTaTiB TOTOYHOTO KOHTPOIIIO 1 iICTUTY BUCTABIISIETHCS IMiICYMKOBA CEMECTPOBA OIliHKA.

3aJiik BUCTABIIAETHCS MPU OTPUMaHHI 3100yBadyeM 3 aucuuiniinu Big 3,00 go 5,00 6amie. [Ipu mipomy 3a
BITYM3HSHOIO IIKAJIOI0 CTaBUTHCS «3apaxoBaHO», a 3a mkanolo ECTS — Habpana 3100yBadeM KiJbKicTb OainiB
Ta BIANOBIIHA 11 OLIIHKA.

[Mpn BUKJIAAAaHHI JUCHUIUIIHM BHUKOPUCTOBYIOTHCS TaKi BHJIM HaBYAJbHUX 3aHATh, SK JIEKIIi,
nabopatopHi pobOTH, IHANBIAyaIbHE KOHCYJIBTYBaHHS 1 KEPIBHULTBO CaMOCTIHHOIO po00TOIO 3100yBaya, B T.4.
3a IHIUBIAyaIbHUM 3aBJIAHHSIM.

[pu oniHIOBaHHI 3HaHb 3/100yBavYiB BUKOPUCTOBYIOTHCS Pi3HI 3acO0M KOHTPOITIO, 30KpeMa: JIOIYCK JI0
BHKOHAaHHS JlabopaTopHOI poOOTH 3MIMCHIOETHCS HA ii TOYATKy YCHHM OIMTYBAaHHSM KOXXHOTO 3700yBada;
3aCBOEHHS TEOPETUYHOTO MaTepially 3MICTOBHX MOJIYJIB HEPEBIPAETHCS 3MICTOBUM KOHTPOJIEM; SIKICTb
BUKOHAHHS, HaOyTTS TEOPETUUHUX 3HAHb 1 MPAKTUUYHUX HABUYOK IEPEBIPSETHCS MIISXOM 3aXUCTY KOXKHOI
J1a00paToOpHOI pOOOTH Ta IHAUBIAYAIBHOI'O 3aBAaHHS 3TIAHO 3 POOOUYHMM ILITAHOM.
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OriHka, SKa BHUCTaBISETHCS 3a J1abOpaTOpHE B3aHATTSA, CKJIANAEThCA 3 TaKUX CEJIEMCEHTIB: YCHE
ONUTYBaHHS 3/J00yBadiB Mepej JOMYCKOM J0 BHUKOHAaHHS JIaOOpaTOpHOI pOOOTH; 3HAHHS TEOPETHYHOTO
MaTepially 3 TeMH; SKiCTh O(OpPMIICHHA MPOTOKONY i TpadiuyHOi 4acTHHHW; BMIHHS 3700yBauya OOIDYHTYBaTH
MPUAHATI KOHCTPYKTHBHI PIlLICHHS; CBOEYACHUHN 3aXUCT J1a00paToOpHOi poOOoTH.

Tepmin 3axucTy nmabopatopHOi POOOTH BBaXKAETHCS CBOEYACHUM, SKIIO 37100yBad 3aXHCTUB il Ha
HACTYITHOMY TIiCIII BUKOHAHHSA POOOTH 3aHSTTI.

[Iponymiene 3 moBakHOI MPUYMHU JabOpaTOpHE 3aHATTSA 37400yBau IOBHHEH BIiANPALIOBATH B
nmaboparopisax kapeapu y BCTAHOBICHUI BUKIIaauyeM TEPMiH.

Cucrema noTo4YHOIO KOHTPOJII0O 3HAaHb, yMiHb, HaAaBH4Y0K

q)OpMO}O MMOTOYHOI'0 KOHTPOJIIO, 10 IMPOBOJAUTHCSA HAa KOXKXHOMY J'Ia60paTOpHOMy 3aHHTTi, € KOPOTKC
YCHE Ta NMCbMOBE ONMMTYBAaHHSA BUKJIIAZCHOI'O HeKHiﬁHOFO MaTepiaJIy, a TaKOXX IMMHCbMOBC BUKOHAHHSA HpI/IKIIaI[iB
po3B’s3yBaHHA 337a9. DOPMOIO MMiCYMKOBOTO KOHTPOIIO € MTUCHhbMOBa KOHTPOJIbHA POOOTA, KA BKIIOYAE OIHE
IIUTaHHA 3 nepeniKy IIUTaHb AJId HiIlCYMKOBOI‘O KOHTPOJIO 1 3agavy.
CTpyKTypyBaHHS JUCHMILIIHU 32 BUAAMU POOIT i OlliHIOBAHHSA pe3yJbTaTIiB

HABYAHHSA 3100yBaviB y ceMecTpi 3a BaroBuMu Koedinienrammn

AynuropHa poboTa CemectposHit _
KOHTpOJIb, [lincymkoBuii 6an
Jlaboparophi podoTu (JIP) Tect icrar (I)
tf2fsla]s]e]7]8 T 04 P03+ 40,3410,
BK=10,3 BK=0,3 ’ ’ ’ ’

Ymoeni nosnauenna: BK — Barosuii koediuient, JIP — nabopatopna podota, T — Tect, | — icniut.

O1LiHIOBaHHS TECTOBHX 3aB/laHb. TeMaTUYHHUI TECT Ul KOXKHOTO 37100yBava CKIQIA€ThCs 3 ABAIATH
TECTOBHX 3aBlIaHb, KOKHE 3 SKHUX OIHIOETHCSA OJHAM OanoM. MakcuMmalnbHa cyMa OaliB, sIKy MOXe HaOparu
3mo0yBay, ckianae 20.

OI1iHIOBaHHS 3IHCHIOETHCS 32 YOTUPUOATLHOKO IIKAJIOH0.

BinmoBigHicTe HaOpaHMX OalliB 3a TECTOBE 3aBJaHHS OIliHIN, IO BHUCTaBISETHCS 3100yBady,
MpeICTaBIeHa Y HIKUEHaBeIeHI i TaOHiIi.

Cyma 0aJiiB 3a TECTOBE 3aBJIaHHS 1-11 12-14 15-18 19-20
Owinka 2 3 4 5

Ha tectyBanusa BimBoauThcs 20 xBuaMH. TecTyBaHHS NMPOBOAWUTHCS 3 BUKOPHCTAHHSM MOJYJIBHOTO
cepenoBuma s HaBuaHHs MOODLE. IlpaBunbHi BimnoBigi 3100yBau peecTpye B OH-JIaWH PEXUMI B
MonynsHOMy cepenoBuii MOODLE. Uepes 30 xBunuH 3100yBadi 3aBeplIylOTh TECTYBaHHS Ta HAICHIIAIOTH
CBOi BiANOBiAlI Ha cepBep. Bukianau oronoiurye pe3ysibTaTy TECTYBaHHS 3TiAHO KYpPHAIy OLIHOK MOIYJIBHOTO
cepenoBuiia MOODLE.

Sxuio 3100yBau oTpUMaB HETraTWBHY OIIHKY, TO BiH Ma€ Mepe3/aTy il B YCTaHOBICHOMY HOPSIIKY, aje
000B’S13KOBO JI0 TEPMiHY HACTYIIHOTO KOHTPOJIO.

[TizcymkoBa ceMecTpoBa OIliHKa 3a HalliOHaJNbHOI IKanow i mkanoro €KTC BCTaHOBIIOETHCS B
ABTOMATH30BAaHOMY PEXHMi ICIIsi BHECEHHS YCIX OIIHOK JI0 EJEeKTPOHHOro >kypHany. CIiBBiTHOIICHHS
BITUM3HSHOI IITKAJIX OIliHIOBaHHA 1 mikany oniHtoBanHs CKTC HaBeneHi y HacTymHiN TaOIHIIi.

ChiBBigHoImIeHHS BITYN3HAHOI IIKAJIH OLiHIOBAHHA i m1Kaau ouinoBanug CKTC

. [HcTuTyniiina
Ominka | . . .
iHTepBaJIbHA BitunsHsHa o1iHKa, KpuTepii
€KTC .
mkasna oajiB
A 475500 5 \Biominno — r1nmOOKe 1 TOBHE ONAaHyBaHHS HAaBYAIBHOTO |
—. . . . . . . <
’ ' MaTepialy i BUsSIBICHHS BiATIOBIIHUX YMiHb T HABHKIB 2
Vloope — ToOBHEe 3HAHHS HABYAJIBHOTO Martepiany 3 Kilbkoma | % ©
B 4,25-4,74 4 o
HE3HAYHUMH TIOMIJTKAMH 2
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C 3,75.4.24 4 V[o6pe — B 3araJbHOMY TpaBHJIbHA BIAMOBIAb 3 JABOMAa-TPHOMA
CYTTEBHMH TTOMIJIKAMH
D 325374 3 3aooeinbno — HETIOBHE ONaHYBaHHS NPOrPaMHOro Marepiaiy, ajie
ITOCTATHE YIS MPAKTUYHOT isUTLHOCTI 33 Ipodeciero
E 3,00-3,24 3 Baooginbno — HETIOBHE ONAHYBAHHA MPOrPaMHOTO Marepiaiy,
[0 33JOBOJIbHSIE MiHIMaIIbHI KpUTEPil OIlIHIOBaHHS
\He3adoeinbno  —  OC3CHUCTEMHICTH  OfIep)KaHUX  3HAHb 1
FX 2,00-2,99 2 |[HEeMOXXIIUBICTh MPOJIOBXKUTH HABYAHHS O3 JIOJIATKOBUX 3HAHb 3 2
ITUCIIAIUTIHA g
\He3zadosinbno — HEOOXimHA Cepiio3HA TomaibIla podorta i g
F 0,00-1,99 2 [[IOBTOPHE BUBYCHHS IUCLHUILTIHA S
[
e

3amik BUCTaBISIETHCS, SIKIIO CEPEJHBO3BAKECHUM Oan, gKkuli oTpuMaB 37400yBau 3 AHUCHMILIIHH,
3HaxomuThCcsl y Mexkax Big 3,00 mo 5,00 OamiB. Ilpm mpoMy 3a BITYM3HSHOIO IIKAJIOK0 CTABUTHCS OIlIHKA
«3apaxoBaHo», a 3a mkanorw €KTC — OykBeHe MO3HAYCHHS OLIHKHM, IO BiAMOBiTae HaOpaHii 3m00yBauem
KIJIBKOCTI OaitiB BiAmoBigHO 10 Tadwuil CiBBIAHOIIEHHS.

8. NMUTAHHA 151 CAMOKOHTPOJIIO

Kackanni Mozieni >KHTTEBOTO IIUKIY PO3POOKH MPOTPaMHHUX CUCTEM

Hiarpamu makeris B UML

CripaneBuHI MO )KUTTEBOTO ITUKITY PO3POOKH MPOTPAMHHUX CHCTEM

Cniocobu 3amannas oomexxenb B UML niarpamax.

CriipajeBHIHI MOJIEN )KUTTEBOTO IIUKITY PO3POOKH 00’ €KTHO-OPIEHTOBAHUX MPOTrPaMHHUX CHCTEM

Tunu BimHOIIEHB, SIKi BAKOPHUCTOBYIOTHCS B KIIACOBHX Jiarpamax

Po6oTH, 110 poBOIATHCS Ha eTalli aHaJi3y JUIsl d)KUTTEBOTO IMKITy PO3POOKH MPOrPaMHUX CUCTEM.

Crioco6u BimoOpakeHHs akTUBHUX 00’ekTiB B UML miarpamax.

Po6oTn, o BUKOHYIOTECS TipY crienr]ikaliii BAMOT O TPOrPaMHUX CHCTEM.

0. BigHOmeHHS crIaIKyBaHHS B iarpaMax KIacis.

1. PoGotu, 110 BUKOHYIOTBCS HA €Talli CHCTEMHOTO aHaJi3y

12. BinHomeHHS arperarlii B KJIACOBHX JiarpaMax.

13. Pobotwu, 110 BUKOHYIOTECS Ha eTari 00’ €KTHOTO aHaTi3y.

14. BingHomeHHS acoriamii B aiarpaMax KjaciB Ta crocoOu ix peanizallii B 00’€KTHO-OPIEHTOBAaHHUX MOBax
MpoTpaMyBaHHs

15. Po0oTw, 1110 BUKOHYIOTECS Ha €Tall IPOEeKTYBaHHS.

16. Cnoco0Owu mpejcTaBieHHs OaraTomapoBux apXiTekTyp 3acobamu UML.

17. Po0oTH, 1110 BUKOHYIOThCS Ha €Talli MPOCKTYBaHHS MEXaHi3MiB.

18. TlomiGHOCTI i BiIMIHHOCTI aBTOMAaTHUX MoOJeliel i aiarpam Xapena, 0 BUKOPHUCTOBYIOTHCS B Jiarpamax
craniB B UML.

19. Po0oTH, 1110 BUKOHYIOThCS Ha €Tarli JeTaTbHOTO POESKTyBaHHSI.

20. ITapamerpu3zauis kiacis 8 UML.

21. PoGotu, 1m0 BUKOHYIOTHCS Ha €Talli IPOSKTYBAaHHS apXiTEKTYPH.

22. Tumum oOMexeHb y BOY/IOBaHMX CHCTEMax Ta CHCTEMAax PeajbHOTO Yacy.

23. Po6ortu, 1110 BUKOHYIOThCS Ha €Talll KOJTyBaHHS.

24. Bukopucranns UML-niarpam Ha pi3HHX eTamnax )KHUTTEBOTO UKITYy PO3POOKH MPOTPaMHOi CHCTEMH.

25. Po06otu, 0 BUKOHYIOTHCS HA €TaIll TECTYBaHHS.

26. Mogu crienuikailiii BUMOT JI0 IIPOTPAMHOI0 3a0€3ICUSHHS.

27. Hiarpamu npenenentis (UseCase aiarpamu) 8 UML.

28. lloHaTTs MeTa Kiacy.

29. OO0’extHi miarpamu (miarpamu B3aemoii) B UML.

30. Twunwu igHomiens B UseCase giarpamax.

31. Hiarpamu kiacis B UML.

32. IHcTpyMeHTalbHI 3ac00U MPOEKTYBaHHS, SIKi BUKOPHCTOBYIOTH UML B SIKOCTI BXi/IHOT MOBH.

33. [iarpamu cranis B UML.

RBowoo~Nooa~wNE
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

Cuenapii mst UseCase miarpam Ta CIiocoOu iX mpeaCcTaBICHHS.
Hiarpamu nocmigoBHOCcTe# B UML.

BinHomreHHs acorianiii Ta Horo BUKOPUCTaHHS MPYU TeHepallii mporpam.
Hiarpamu posropranas B UML.

Criocobwm 3a1aBadHsa 0OMEXEHb B Aiarpamax mociigoBHocTeit B UML.
Hiarpamu komrmoHeHTiB B UML.

KnacoBi niarpamu Ta ix poisis B JiarpamMax po3ropTaHHs.

[IpoBeneHHs OIiHKM MPOEKTY Ha OCHOBI loc- 1 fp-meTpuk.

AHaITi3 9y TIUBOCTI TPOrpaMHOTO POEKTy Ha ocHOBI Moaeni COCOMO 11
[punnun nii pedakTopuHry.

MeTpuk# 00’ €KTHO-OPIEHTOBaHUX MPOTPAMHHUX CHCTEM.

OnTuMmi3ariis Koy, MPHHIAT Tii.

9. METOAUYHE 3ABE3ITEYEHHA

Hapuansuwuii nporec 3 nuctumiiny "' KoHCTpyroBaHHS MPOrpaMHOro 3a0e3rnedyeHHs " MOBHICTIO i

B JIOCTAaTHIM KIJIBKOCTI 3a0e3medyeHuid HEOOXITHOI HaBYAIbHO-METOAMYHOIO JiTepaTyporo (yci
HeoOX1THI HaBYAIBHO-METOIUYHI MaTepialid PO3MIIIEH] Y MOTYJIbBHOMY HaBYaJIbHOMY CEPEIIOBHIII).

11.
12.

13.
14.

15.
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SOFTWARE DESIGN

Type of Discipline Compulsory

Level of Higher Education First (Bachelor's)
Language of Instruction Ukrainian, English
Semester 7

ECTS Credits 6

Course study mode Full-time (Daytime)

Learning outcomes. According to the Standard of higher education and the educational program, the
discipline must ensure: competences : the ability to apply knowledge in practical situations; ability to
work in a team; the ability to participate in software design , including modeling (formal description)
of its structure, behavior and functioning processes; to accumulate, process and systematize
professional knowledge about creating and maintaining software and recognizing the importance of
lifelong learning; implement phases and iterations of the life cycle of software systems and
information technologies based on relevant 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 ; Ability to work in parallel
on the stages of the software life cycle and effective interaction between the executors of the stages.
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; to be able to choose and use the software creation
methodology appropriate to the task; 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 software design approaches in practice; know and apply methods of
developing algorithms, designing software and data and knowledge structures; apply in practice
instrumental software tools for domain analysis, design, testing, visualization, measurement and
software documentation; have skills in team development, approval, design and release of all types of
software documentation; be able to apply methods of component software development; know and be
able to apply software verification and validation methods . To be able to effectively cooperate with
the executors of different stages of the software life cycle, coordinating simultaneous work on the
stages. To know and be able to apply techniques, tools and strategies for managing resources, time and
communication to ensure effective parallel work on different stages of the software life cycle Course
content. Elements of software design . Key design principles . Construction tools . Description
languages, representations, architectural frameworks. Architecture modeling technique. Identification
of goals and key scenarios. A systematic approach to software development. Software life cycle
models. Software creation methodology . Identification of key issues. Software design and
multitasking. Protective software design, process synchronization, software design approaches.
Debugging during software design and their control.
Planned educational activities: 34 hours of lectures, 34 hours of laboratory classes, 112 hours of
independent work; together 180 hours
Teaching methods: methods of problem-based teaching, verbal, visual (lectures); explanatory and
illustrative, problem-based teaching, research, partially research-based (laboratory classes), problem-
based teaching, research, partially research-based.
Assessment forms and methods: oral survey, defense of laboratory works. written independent and
control works, written exam
Semester control form : exam
Educational resources:
1. Robert Martin. Clean Code: Clean Code: Build, Analyze, Refactor . - A story. 2019 — 416 p.
2. The bed S.D. UML. Unified modeling language: Teaching . manual , 2019. - 321 p.
3. Aho , Alfred V. fnd Jeffrey D. Ullman . The Theory of Parsing , Translation , and Compiling (
Volume 2: Compiling ). -Prentice-Hall. -2018
4. lan Sommerville . Software Engineering , 10th edition . Published by Pearson . July 14th 2021 - 816

Lecturer: PhD, Associate Professor Pravorska N.I.
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3. EXPLANATORY NOTE

The discipline " Software Design " is a discipline of professional and practical training.

The goal of the discipline is to form students' theoretical knowledge and practical skills in
software design, testing and debugging , to use metrics to evaluate the developed software. The discipline is
aimed at studying the basic principles and methodologies of software design, including software life
cycle models, design technologies, as well as means and methods of creating and implementing
projects.

The subject of the discipline: models of the software life cycle and the main methodologies and
means of software development. Technology of creating and documenting software products.

Objects the study includes: design technologies, models and methods of software life cycle
support, means and methods of creating and implementing projects.

The main tasks are: providing the bachelor's degree holder with the opportunity to gain
knowledge about functional and object-oriented design technologies; formation of practical skills for
creating software using databases; training of applicants of the first (bachelor's) level of higher
education to study other information technology disciplines.

Tasks of the discipline: familiarization of applicants of the first (bachelor's) level of higher
education with modern methods and technologies of constructive software; studying methods of
designing software using the UML modeling language; forming skills and abilities to produce design
solutions; formation of work skills in modern instrumental environments supporting the process of
designing software systems.

According to the Higher Education Standard for the specified specialty and educational program,
the discipline "Software Design" must ensure the formation of professional and general competencies
and program results, namely:

Integral competence

The ability to solve complex specialized tasks or practical problems of software engineering,
characterized by complexity and uncertainty of conditions, with the application of theories and
methods of information technology.

General competences :

GC1. Ability for abstract thinking, analysis, and synthesis.

GC6. Ability to search, process, and analyse information from various sources.

Professional competences.

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

PC15. Ability for parallel work on stages of the software lifecycle and effective interaction between
stage performers.

program learning outcomes :

PLO1 To analyse, purposefully search for, and select the necessary information, reference resources,
and knowledge for solving professional. PLO6  To select and utilise a software development
methodology appropriate for the task. PLO8 To have the skills to develop a human-machine
interface. PLO9 To know and be able to use methods and tools for collecting, formulating, and
analysing software requirements. PLO10 To conduct a pre-project survey of the subject area and
system analysis of the design object. PLO11 To select initial data for design, guided by formal

methods of requirement descriptions and modelling. PLO12 To apply effective software design
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approaches in practice. PLO13 To know and apply methods for algorithm development, software
design, and data and knowledge structures. PLO14 To use instrumental software tools in practice for
domain analysis, design, testing, visualisation, measurement, and software documentation. PLO16To
possess skills in team development, approval, design, and release of all types of software
documentation. PLO17 To be skilled in applying methods of component software development.
PLO19To know and apply methods for software verification and validation. PLO25 To have the
ability to effectively collaborate with performers from different stages of the software lifecycle,
coordinating simultaneous work on stages. PLO26 To know and apply methodologies, tools, and
strategies for resource, time, and communication management to ensure effective parallel work on
various software lifecycle stages.

Learning outcomes. A student who has successfully completed the study of the discipline must:
master professional terminology and basic concepts of software and its design, develop, analyze and
design software; to have the skills of designing software and evaluating the quality of designing
software systems; know software design methods; to be able to solve tasks that arise at different phases
of the life cycle of software systems related to software design; develop high-quality and flexible
software systems; conduct refactoring of software systems

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.
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4. THE STRUCTURE OF CREDIT CREDITS OF THE DISCIPLINE

Number of hours for:
Topics Lectures V\I/‘Oi?és Individual work

Topic 1. Subject and content of the discipline. The place

of discipline in the structure of education. Software 5 5 12
development problems and ways to solve them. Software

engineering

Topic 2. Systematic approach to software development.

Software life cycle models. Software creation 4 4 12

methodology

Topic 3. Designing when designing software. 8 4 12
Topic 4. Software design and multitasking. 2 4 12
Topic 5. Protective software design, process

synchronization, software design approaches (structural 4 4 12
and OOP)

Topic 6 Heuristic principles of program design and error 5 4 12

protection

Topic 7. Error handling methods, software emergency

protection. Software debugging technology. Software 4 4 12
verification and validation methods.

Topic 8. Debugging during software design and their

control. Instrumental software tools for domain analysis, 5 4 12
design, testing, visualization, measurement and software

documentation.

Topic 9. Modeling the work of CTS Legacy software. 5 4 16
Software mobility and software reengineering.

Total 34 34 112

5. COURSE PROGRAM
5.1. Content of lectures

| No List of topics of lectures, their annotations Number
ectures of hours
Topic 1. Subject and content of the discipline. The place of discipline in the structure of
education. Software development problems and ways to solve them. Software 2
engineering

Lecture 1. Software development problems and ways to solve them. Software
engineering. Solving professional problems with the help of modern
achievements of science and technology. Programming given examples and
solving problems using software - what is the difference? The role of software
and computers in production, social life and science. Software engineering.
1 Software development problems and ways to solve them. Analysis of the subject 2
area and search for solutions to design problems with the help of modern
achievements of science and technology. Pre-project examination of the subject
area, system analysis of the design object, selection of information and
reference resources necessary for solving professional tasks, taking into account
modern achievements of science and technology. Literature: [1-3; 7; 12].

Topic 2.
Software

Systematic approach to software development. Software life cycle models.
creation methodology.

2

Lecture 2. Software quality and factors affecting it. Methods of component
software development. Software development technology and software quality.
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The choice of software creation methodology. Software quality characteristics
that are important to the user. Factors affecting software quality . Literature: [2; 5;
13].

Lecture 3. A systematic approach to software development. Cascade model
of the software life cycle. Software design. Developer software quality
criteria. Standards and software development. Temporal and "spatial" aspects
of the system approach Stages of the software life cycle. Cascade model of the
life cycle. Software design and internal software quality criteria are developer
criteria. Software development standards. Types and meaning of standards,
requirements of standards. Selection of input data for design based on formal
requirements description and modeling methods. Three groups of software
creation processes. Literature: [3-4; 11, 14].

Topic 3. Designing when designing software.

Lecture 4. Software verification. V-shaped scheme of the software life cycle.
spiral model of LC Software. Software development technologies: ""heavy
and light", Agile methodology , HR programming, DevOps (synchronous
execution of stages of development). Software life cycle and verification
processes. Testing, verification, validation V-shaped model of the software life
cycle Spiral model of software life cycle. "Hard and fast" software development
technologies. Agile methodology (teamwork). Extreme (XR) programming.
DevOps technologies (tools and strategies for managing resources, time and
communication - synchronous execution of the stages of development).
Literature: [4; 7; 8-10, 15].

Lecture 5. Parallel work on the stages of the software life cycle. The concept
and importance of parallel work in the software life cycle. Advantages and
challenges of parallel execution of work at different stages of development.
Methods and tools for coordinating parallel work, including Agile and Scrum
approaches. Techniques for effective interaction between teams at various stages
of the software life cycle, including planning, development, testing, and
implementation. The role of DevOps in supporting parallel work and enabling
continuous integration/continuous deployment (CI/CD). Practical examples of
using parallel work to reduce development time and improve software quality.
Literature: [2; 4-6; 1 6].

Lecture 6. Communication strategies and tools for effective interaction
among the participants of software development stages. Overview of the main
communication models and their application in the context of software
development. The importance of feedback and its role in parallel work.
Collaboration and communication technologies, such as project management
systems, chats, video conferences, and other teamwork tools. Challenges and best
practices in conflict management and misunderstandings between teams. Methods
for building effective inter-team relations and a culture of cooperation in
multidisciplinary projects. Examples of successful interaction between teams at
different stages of the software life cycle. Literature: [1-3; 7; 16]

Lecture 7. Software structure diagram. CTS as a means of designing
software. Hierarchical structure of CTS software. Cyclicity (periodicity) in
the time of solving software tasks. Cooperation between the performers of
various stages of the LC software. System structure, management hierarchy and
software structure. Development of the system and implementation of changes in
the hierarchical structure of software. Cyclicality (periodicity) in the time of
solving management tasks and software operation. Cooperation of development
teams and operations teams at various stages of the LC during software
development. Literature: [4-5; 6 ]

Topic 4. Software design and multitasking.

8

Lecture 8. A temporary diagram of system operation as a means of designing
software that provides parallel physical processes. Software multitasking
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and its causes. Temporary diagram of system and software operation with
parallel physical processes. The problem of sharing resources for safe
multitasking of CTS software. Reasons for multitasking. Multitasking software
and its implementation during collective development. Tasks, processes and
flows. Process context. Generalized scheme of options for sharing information by
interacting processes. Implementation of multitasking due to parallel computing.
Open MP technology. Amdel's law Literature: [1; 4; 13].

Topic 5.

Protective software design, process synchronization, software design

approaches (structural and OOP)

Lecture 9. Protective design of software with parallel processes. Tasks of
process synchronization. A critical resource of the Center. The main rule of
protection of critical resources of COM when designing software. Process
synchronization task. Temporal and logical synchronization. Mutual exclusion of
processes. Use of mutexes. Synchronization task "Readers-writers"
Synchronization task. "Philosophers dine" The IntelThreadChecker (ITC) system
and the types of errors detected by it. Literature: [3-4; 6; 14].

10

Lecture 10. Software design with minimization of its complexity. Basic
concepts of structural and object-oriented approach to software design. Top-
down and bottom-up design.

Features of the software that improve the processes of its development and
maintenance. Minimization of software complexity. Standard techniques in
construction. Basic concepts of structural and object-oriented approach to
software design. Refactoring. Peculiarities of designing programs for built-in
central control systems of critical systems. Fixed memory allocation. Bottom-up
design and top-down design. Program stubs and their use

Literature: [3;5; 7].

Topic 6. Heuristic principles of program design and error protection

11

Lecture 11. Heuristic principles of program design. Designing software
adapted to changes (ready for changes). Classes of the real world of the subject
area and artificial objects. Overly large and incorrectly named classes. Heuristic
methods of method construction, code duplication prevention. Hiding
information. Two categories of program secrets. Excessive dissemination of
information in the program Protection against interrupting the program at an
"inconvenient” time Increasing the software's adaptability to changes (readiness
for changes). Literature: [1-2; 7; 12].

Topic 7. Error handling methods, software emergency protection. Software debugging
technology. Software verification and validation methods .

12

Lecture 12. Designing programs with protection against errors (error-
tolerant programs). Low-level and high-level protection against program errors.
Error-resistant programs Types of software control. Control of software operation
by built-in means without stopping its operation. Benchmarks for controlling
software operation. Low-level means of detecting software malfunctions.
Exceptional situations (Exceptions). Literature: [5-6, 14, 15].

13

Lecture 13. Methods of handling errors in input and output data. Assertions
and general principles of their use Construction of emergency protection in
software to minimize damage from errors. Three main steps of protective
construction. Methods of processing possible errors in input and output data.
What is more important stability or correctness? Claims and general principles of
their use. The system level of protection against errors in software design.
Security strategies. Three types of software response to a detected error. Fault-
tolerant systems. List of freelance situations. Emergency protection. Defensive
design of the software with cancellation of erroneous commands issued from the
software or to the software. Literature: [ 3, 4, 16].

Topic 8. Debugging during software design and their control. Instrumental software
for domain analysis, design, testing, visualization, measurement, and software
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documentation.

Lecture 14. Software debugging technology. Software errors. Static,
dynamic, structural, functional debugging. Software errors, software
debugging and testing. Two debugging tools. Analysis of errors found in the

14 software and their classification Static debugging and dynamic debugging The 2
principle of "white" and "black" boxes in dynamic software debugging.
Functional debugging. Literature: [ 4, 7, 12, 18].

Lecture 15. Structural dynamic debugging. Autonomous debugging (AB) and
complex debugging (KB) of software. Sequence of actions during software
debugging . Structural dynamic debugging. Selection of criteria for selecting

15 options for software operation during debugging Autonomous debugging (AB) 2
and complex debugging (CB) of software. Drivers and plugs for offline
debugging. Sequence of actions during software debugging. Literature: [ 4, 13,

16].

Lecture 16. Some design models for estimating the number of routes during
software debugging. Software debugging control during debugging. An
approximate method of estimating the number of options for software debugging.
Tree graphs as a model of software structure. Regular and random tree of

16 software structure and stability of its structural parameter. Control of the 2
correctness of the software during the debugging process. Dzhelinsky-Morandi
hypothesis and mathematical model of software reliability. The increase in the
number of errors detected in the interval. The least squares method for
approximating experimental data on software errors. Literature: [ 4, 14, 17].

Topic 9. Modeling the work of CTS Legacy software. Software mobility and software 2
reengineering.
Lecture 17. Modeling the operation of the CTS in order to generate data for
complex software debugging. Legacy software. Software mobility and
software reengineering. The problem of data generation for complex debugging.

17 Principles of mathematical modeling. Advantages of mathematical modeling of 2
the external environment. Legacy software. Software mobility and software
reengineering. Emulation of the work of the old COM on the new hardware
platform. References: [5, 7, 16].

Total 34
5.2 Content of laboratory works
Number Topics of laboratory classes Hours

Software development planning. Stages of software

1 development with a structural approach to programming. 5
Stage "Technical task". Pre-project survey of the subject
area, system analysis of the design object.
Structural approach to programming. "Sketch project” stage.

2 Grid schedule of works. Selection of software development 4
methodology. Description of software requirements. Work in
a team.
Software development stage "Technical project”. Structural

3 approach to programming. Human-machine interface 4
development . Development of a software prototype.
Stages of software development Stage "Implementation™.

4 Design and implementation of a software project with a user 4
interface.

5 Project evaluation based on loc and fp metrics. 4

6 Sensitivity analysis of the software project based on the
COCOMO |1l model

7 Metrics of object-oriented software systems. 6
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Organization of tables in translators and work with them.
Refactoring. Code optimization.

Total 34

5.3 Content of independent (individual) work

The volume of independent work in the discipline ""Software Design' is 112 hours. They
include study of lecture material, theoretical and laboratory tasks, preparation for laboratory works,
their defense and current testing.

Number
of the Topic name Hours
week
Topic 1. Subject and content of the discipline. The place of discipline in the

1 structure of education. Software development problems and ways to solve 6
them. Software engineering . Elaboration of lecture material, preparation for
laboratory work No. 1. Literature: [1-3; 7; 12].

Topic 1. Subject and content of the discipline. The place of discipline in the

2 structure of education. Software development problems and ways to solve 6
them. Software engineering . Processing of lecture material. Protection of
laboratory work No. 1. Literature: [1-3; 7; 21].

3 Topic 2. Systematic approach to software development. Software life cycle 6
models. Software creation methodology. Elaboration of lecture material,
preparation for laboratory work No. 2. Literature: [2; 5; 13].

4 Topic 2. Systematic approach to software development. Software life cycle 6
models. Software creation methodology. Processing of lecture material.
Protection of laboratory work #2. Literature: [ 3-6 ; 11, 14, 1 6].

5 Topic 3. Designing when designing software. Processing of lecture material. 6
Preparation for laboratory work No. 3.

Literature: [ 2, 4; 7; 8-10, 15,1 7].

Topic 3. Designing when designing software. Elaboration of lecture material,
6 defense of laboratory work #3. Literature: [2; 4-6; 1 6 -1 7]. 6
7 Topic 4. Software design and multitasking. Processing of lecture material. 6

Preparation for laboratory work No. 4.
Literature: [1; 4; 13].

8 Topic 4. Software design and multitasking. Elaboration of lecture material, 6
defense of laboratory work #4. Literature: [1; 4; 13]. Preparation for testing.

Topic 5. Protective software design, process synchronization, software
9 design approaches (structural and OOP). Elaboration of lecture material, 6
preparation for laboratory work No. 5.
Literature: [3-4; 6; 14]

Topic 5. Protective software design, process synchronization, software
design approaches (structural and OOP). Elaboration of lecture material,
defense of laboratory work No. 5. Literature: [3; 5; 7]

10

Topic 6. Heuristic principles of program design and error protection.
Elaboration of lecture material, preparation for laboratory work No. 6.
Literature: [1-2; 7; 12]

11

Topic 6. Heuristic principles of program design and error protection.
Elaboration of lecture material, defense of laboratory work #6. Literature: [1-2;
7;12].

12

13 Topic 7. Error handling methods, software emergency protection. Software 6
debugging technology. Software verification and validation methods .
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Elaboration of lecture material, preparation for laboratory work No. 7 .
Literature: [5-6, 14, 1 6].

Topic 7. Error handling methods, software emergency protection. Software

14 debugging technology. Software verification and validation methods . 6
Processing of lecture material. Protection of laboratory work #7. Literature: [ 3,
4, 16].
Topic 8. Debugging during software design and their control. Instrumental

15 software for domain analysis, design, testing, visualization, measurement, 6

and software documentation. Elaboration of lecture material, preparation for
laboratory work No. 8. Literature: [4,7,12,14 ,18].

Topic 8. Debugging during software design and their control. Instrumental
16 software for domain analysis, design, testing, visualization, measurement, 6
and software documentation. Elaboration of lecture material, performance of
laboratory work No. 8. Literature: [ 4, 13,16, 18].

Topic 9. Modeling the work of STS Legacy software. Software mobility and
software reengineering. Elaboration of lecture material, defense of laboratory
work #8. Literature: [5, 7, 16]. Preparation for the exam

17 16

Total 112

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 and 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 and
debugging by students of the first (bachelor) level of higher education, using metrics to evaluate the
developed software.

7. ASSESSMENT FORMS AND METHODS

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 readiness of an applicant for 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:

Knowledgeable (OO0) - a person has a rough understanding of the concepts being studied, is able
to: program the main elements of software systems in various programming languages, choose modern
software design methodologies and technologies, 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 carry out synthesis, generate new ideas and ideas, transfer previously acquired knowledge to
atypical, non-standard situations.
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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 student 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 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, 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,
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distorts their meaning, presents the material chaotically and uncertainly, cannot use knowledge when
solving practical tasks.
Based on the results of the current control and exam, a final semester grade is issued.

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.

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 _
control, Final score
Laboratory work (LR) Test exam (1)
1]/2|3|4|5]|6]|7]8 T
0.4 LR*0.3+T*0.3+1*0.4
VC =0.3 VC =0.3

Conventional designations: VC - 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

20 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.
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Correlation of the domestic evaluation scale and the ECTS evaluation scale

. Institutional
Evaluation interval scoring Domestic assessment, criteria
of ECTS scale
A 475500 5 Excellent - deep and complete mastery of the educational
' ) material and identification of relevant abilities and skills

B 425 474 4 Good - complete knowledge of the educational material with a
few minor errors

C 375424 4 Good - a generally correct answer with two or three significant |
errors S
Satisfactory - incomplete mastery of the program material, but 0

D 3.25-3.74 3 e X S .
sufficient for practical activities in the profession
Satisfactory - incomplete mastery of the program material that

E 3.00-3.24 3 . . LA
meets the minimum evaluation criteria
Unsatisfactory — unsystematic knowledge acquired and the

FX 2.00-2.99 2 |impossibility of continuing education without additional }f)
knowledge of the discipline S
Unsatisfactory - serious further work and re-study of the | S

F 0.00-1.99 2 (discipline is necessary g

Credit is given if the average weighted 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 "passed™ is given , and
according to the ECTS scale, the letter designation of the grade corresponds to the number of points
scored by the applicant according to the Ratio table.
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15.
16.
17.
18.

19.
20.
21.
22.
23.

8. QUESTIONS FOR STUDENTS’ SELF-CONTROL

Cascade models of the software development life cycle

Package diagrams in UML

Spiral models of the software development life cycle

Ways of setting constraints in UML diagrams.

Spiral models of the development life cycle of object-oriented software systems

Types of relationships used in class diagrams

Work carried out at the stage of analysis for the life cycle of the development of software systems.
Methods of displaying active objects in UML diagrams.

Work performed during the specification of requirements for software systems.

. Inheritance relationships in class diagrams.

. Works performed at the system analysis stage
. Aggregation relations in class diagrams.

. Works performed at the object analysis stage.

Association relations in class diagrams and methods of their implementation in object-oriented
programming languages

Works performed at the design stage.

Ways of representing multi-layered architectures using UML tools.

Works performed at the mechanism design stage.

Similarities and differences between automatic models and Harel diagrams used in state diagrams
in UML.

Works performed at the stage of detailed design.

Parameterization of classes in UML.

Works performed at the architectural design stage.

Types of constraints in embedded and real-time systems.

Work performed at the coding stage.
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24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.

The use of UML-diagrams at various stages of the software system development life cycle.
Works performed at the testing stage.

Software requirements specification languages.

Case diagrams (UseCase diagrams) in UML.

The concept of class purpose.

Object diagrams (interaction diagrams) in UML.
Relationship types in UseCase diagrams.

Class diagrams in UML.

Design tools that use UML as an input language.

State diagrams in UML.

Scenarios for UseCase charts and how to present them.
Sequence diagrams in UML.

Association relation and its use in program generation.
Deployment diagrams in UML.

Ways to set constraints in sequence diagrams in UML.
Component diagrams in UML.

Class diagrams and their role in deployment diagrams.
evaluation based on loc- and fp-metrics.

Sensitivity analysis of the software project based on the COCOMO |1 model
The principle of refactoring.

Metrics of object-oriented software systems.

Code optimization, principle of operation.

9. TEACHING AND LEARNING MATERIALS

The educational process in the discipline is fully and in sufficient quantity provided with the

necessary educational and methodical literature.

-

10. RECOMMENDED LITERATURE
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11. INFORMATION RESOURCES

1. MOODLE Learning Platform. Access to the resource https://msn.khmnu.edu.ua.
2. University Electronic Library. Access to the resource: http://library.khmnu.edu.ua.
3. University Repository. Access to the resource https://elar.khmnu.edu.ua/home.
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