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1 3aranbHa indopmanis npo BUKJIaga4Ya

ITIb: OBcsunHik BikTop MukonaiioBua

ITocaga: moneHnT kadenpu kadeapu 105

HaykoBuii cTyniHb: KaHAUJAT TEXHIYHUX HAYK

Buene 3BaHHS: JOLIEHT

[Tepenik AMCIUTLIIH, K1 BUKJIAJA€:

06 ’exmHo-opienmosane npocpamy8anHsi,
Inempymenmanvhi 3acodu 8i3yanbHO20
npocpaAMy8aAHHSI

HarmpsiMu HayKOBHUX TOCTiKCHB:
OcHosu memooonozii no6y0osu
€0UHO020 IHDOPMAYIliHO20 NPOCMOpY

KonrakThHa iHbopmartis: Erekmponna nowma:
v.ovsiannik@khai.edu
Tenecpam: @victor2166
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2 Onuc HAaBYAJBHOI AUCHHUILTIHA

dopma 3100yTTS OCBITH Jlenna
Cemectp 4, 5 (KII)
MoBa BUKJIaTaHHS YKpaiHcbKa

Tun qucuuIuTiHT

0606 ’sa3x06a

Oo6csr TUCITUTUTIHY:
kpenutu €KTC/ KinbKicTh
TOJINH

oenna: 5 xpequtiB €EKTC / 150 rogun (96 aynutopHux,
3 SIKWX: JIeKIIi1 — 48, madopaTtopHi poootu — 48, CP3 — 54);
2 xpenutu €KTC / 60 ronun (32 ayauTOpHUX, 3 SAKUX:
npakTU4Hi 3aHatTs — 32, CP3 — 28)

Buan HaByanbHOI | JIekii, mpakTU4Hi Ta Ja00paTOpHI 3aHATTS, CAMOCTIHHA
ISJIBHOCTI pobora
Buan koHTpOIIO IToTounnii KOHTPOIJIb, MOJyJIbHUM KOHTpPOJIb,

CEMECTPOBHI KOHTPOJIb — ICTIUT, TU(PEPEHIIIMHUN 3aTiK

[IpepexBizutu

Texniuna mexanika, Inoicenepui cucmemu xomn romepHoi
epagiku




3 Meta Ta 3aBAaHHSI HABYAJILHOI JUCIHUILIIHM, NepeJIiKi KOMIIeTEeHTHOCTe

TA OYiKyBAHHMX Pe3yJbTATIB HABYAHHS

Mera: Hagatu 3100yBauaM OCBITH 3HAHHS Ta MPAKTUYHI HABUYKHU 3 PO3POOKH MPOrpaMHOIO
3abe3neueHHs it podotu mix kepiBHUITBOM OC Windows 3 IIMPOKUM BUKOPHCTAHHSIM MOKIMBOCTEH
KOHIIEMNIii 00’ €ekTHO-0pieHTOBaHOr0 nporpamyBanus (OOII).

3aBaaHHa JMcHUIUTIHM: 3acBoiTH mpodeciiiHe 3acTOCYBaHHS  OCHOBHHMX IPHUHIUIIB
TEXHOJIOTI 00 €KTHO-OPIEHTOBAHOTO Ta BI3yaJbHOIO IPOrpaMyBaHHS; HAaBUUTH MeETOJaM
MIPOEKTYBaHHS, PO3POOKH Ta BIAJArOJKEHHS 3aCTOCYHKIB 3 BHKOPHCTAaHHSAM cepenoBuIl Microsoft
Visual Studiora QT; chopmyBaru HaBu4KH BUKopucTants Mo UML; po3kpuTH 3acaiu 3a0€31eUCHHS
e(EeKTHUBHOCTI, HAOYHOCTI Ta HAAIWHOCTI 3acTocyHKiB Windows; o3HallOMUTH 3 Cy4acHUMHU
TEH/ICHLISIMU PO3BUTKY TEXHOJIOI'1H Ta KOHLEMIIH Bi3yaJIbHOTO IIPOrpaMyBaHHS.

KoMmnerenTHOCTI, sIKi HA0yBaKOTHCH:

Inmezpanvna Komnemenmuicms. 31aTHICTh PO3B’A3yBaTH CKIIAIHI CHEIiali30BaHi 3a1adi Ta
MPaKTUYHI MPoOJIeMH y raly3i aBialiifHOi Ta paKeTHO-KOCMIYHa TeXHIKH a00 y mpolieci HaB4aHHs, 110
nepeadavyae 3acTOCYBaHHS TEOpid Ta METOAIB iH(OPMAIIfHUX TEXHOJOTIH 1 XapaKTepu3yeThCs
KOMILIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

3azanvni komnemenmnocmi (3K)

Ilicna eusuenna yiei Oucyuniinu 3000y8ay 0ceimu OnaHye.

3K5. 3naTHicTh IpaloBaTH Y KOMaH/II.

3K10. 31aTHIiCTh 3aCTOCOBYBATH 3HAHHS y NIPAKTUYHUX CUTYAIISX.

3K11. 3nanHs Ta pO3yMiHHSA IPEIMETHOI 00IacTi Ta PO3YMIiHHS MPOGECIitHOT TiSTTBHOCTI.

3K12. 3naTHicTh A0 MOMIyKYy, 00poOIeHHs Ta aHali3y iHpOpMaLii 3 pi3HUX JKepell.

3K14. 3naTHICTb OLIIHIOBATH Ta 3a0€3Me4yBaTH SIKICTh BUKOHYBaHHUX POOIT.

Cneuianvni komnemenmuocmi (CK)

Iicna 3aceoenna yiei oucyuniinu 3000y8ay 0ceimu OnaHye.

CK12. 3gaTHiCTh MPOEKTYBAaTH Ta PO3pPOOJATH MPOrpaMHE 3a0€3MEUEHHs 13 3aCTOCYBaHHSIM
PI3HUX NapaJurM MPOrpaMyBaHHS: Y3arajlbHEHOro, 00’ €KTHO-OPIEHTOBAHOTO, (DYHKIIOHAIBHOTO,
JIOTIYHOTO, 3 BIAMOBITHUMH MOJENSMHU, METOJIaMU 1 aNropuTMaMu OOYMCIIEHb, CTPYKTYpaMH JIaHUX 1
MeXaHi3MaMH YIpaBIiHHS.

Ilpozpamni pesynomamu naguanna (I1P):

[TP25. Po3pobastu mnporpamHi MoJedl TNPEAMETHHUX CEpelOBUI, BUOMpPATH MapaAUrMy
IporpaMmyBaHHs 3 TMO3MILINH 3pYYHOCTI Ta SIKOCTI 3aCTOCYBaHHS Ul peaii3alii MEeTOAIB Ta aJrOpUTMIB
PO3B’sI3aHHS 3a]a4 B rajly3l KOMI IOTEPHUX HAYK.

[1P26. BonoaiT MOBaMH CHCTEMHOI'O MPOrpamMyBaHHs Ta METOJAaMH PO3POOKH Mporpam, Mo
B3a€EMOJIIOTH 3 KOMIIOHEHTaMHU KOMIT IOTEPHHUX CHCTEM, 3HATH MEpPEKHI TEXHOJIOTii, apXiTeKTypu
KOMIT'IOTEPHUX MEPEK, MaTH MPAKTUYHI HABUUKU TEXHOJIOTIT aIMIHICTPYBaHHS KOMIT IOTEPHUX MEPEx
Ta X MPOrpaMHOro 3a0e3MeUYEHHS.



4 3MicT HABYAJIBHOI AUCIHUILIIHA

MOJIYJIb 1

3micTroBHUI Moayb 1. O0’eKTHO-OpieHTOBaHMUIl aHAaJi3 Ta TexHoJoris OOII

Tema 1. IloHATTA 00’€KTHO-OPIEHTOBAHOIO AaHAJI3y Ta NPOEKTYBAHHA 3aCTOCYHKIB
Windows 3 Bukopucranasam moB C++ C++/CLI C#

Anomauin: Cmpyxmypa xypcy. Ilowsmms cmpykmyp, cymuocmi, ampubymie GiOHOWEeHHS,
Kaacy npeomemuoi obnacmi, npocmopy npooiem ma npocmopy piuieHs. BusHauenHs yux noHams ma ix
suxopucmannsi. O6’ekm K abcmpaxkyisi CymHocmi peaivHo2o ceimy i uo2o cmpykmypa, Ilosedinka
00’ekma, 11020 61ACMUBOCMI , 38 A3KU MIidC 00 ekmamu 00HOI iepapxii ma 06’ ekmamu pisHUX MUunie

Camocmiitna poooma 3000ysaua oceimu: onpayr08anHs Mamepianie 1eKyill.

Tema 2. 06’ ekTHA MO1€JIb IPEIMETHOI0 Cepe0BUILA i MPUHIIUIH Ti MO0OYy10BH

Anomauin: Onuc npeomemno2o cepedosuwa ma nocmauoexka 3adaui lIpunyunu no6yoosu
Mooeni, ix UKOPUCMAHHA MA NPUKAAOU 3ACMOCYBAHHS

Temu nekyitui: cmpykmypu, 00 ’€onanns gpopmamu onucy ma UsHa4eHHs

Temu nabopamopnux/npakmuunux 3aname: «Dopmamu onucié ma 6uUsHa4eHb CMPYKMYp,
Kxaacie, 00 €OHaHbBY.

Camocmiitna poooma 3000yeaua oceéimu: onpayio6awHs Mamepianie JNeKyiu, 6UKOHAHHS
IHOUBIOYANILHO20 3a80aHHS, NIO20MOBKA 00 3aXUCTY 1AO0PAMOPHUX POOIMm.

Ilpoexmyeannsa ma po3poodaennsn Knacy peanizauii 36'a3K08020 cRUCKY 3a IHOUGIOYAbHUMU
3A80aHHAMU:

1) Byson crnmcky TpakTtop 3 wieH-manumu Mapka (char *), xomip (char *), o6'em (float) Ta
MOTYXKHICTh JBUTYHA. PeanizyBaTu wieH-(QYHKIIIIO «J0/JaBaHHS Ha IT0YATOK CIIUCKY HOBOT'O BY3JIa»

2) Byson cmnmcky Jlrommna 3 wieH-manumu 116 (char¥), imentugikaiiiiauii koj, BiK.
PeasnizyBaTi wieH-QYHKIIIIO «BUJIAJIEHHS MEPILOro By3ja CIIHCKY»

3) By3on cnucky Kuura 3 uneH-naHuMu Has3Ba, YHCIO CTOPIHOK, MoBa BHJaHHS (char®),
HasgBHICTH LmocTpauiit (bool). PeanizyBatu uneH-(yHKIII0 «BUIAIEHHS OCTAHHBOTO €JIEMEHTA CIIUCKY»

4) Byson cnucky Kimuara 3 uneH-nanumu mupusa (float), nosxuna (double) Ta komip cTiH
(char*). PeanizyBaTtu uieH-(QYyHKIIIIO «IIOLIYK By3JIa CIIUCKY 13 3aJJaHUM MOPSAKOBUM HOMEPOM»

5) By3on cniucky [ltax 3 unen-ganumu Bara (float), MakcumanbHi BUCOTA Ta MIBUAKICTH MTOJIBOTY
abo Oiry, nopoaa (char*). PeanizyBatu uneH-QyHKIIII0 «BUAAJICHHS €JI€MEHTA 13 3aJJaHUM HOPSAKOBUM
HOMEPOM)

6) By3on cnucky JIBUT'YH 3 wieH-IaHUMM Tull ABUryHa ((char*)0eH3MHOBUH, IU3eNbHUM,
eJIEKTPUYHMM, KOMOIHOBaHUI), ¢pipmMa-BUpoOHUK (char*) Ta moTyxHicTh nBuryHa (float). PeanizyBaru
4ieH-(pyHKIII0 «3aMiHa eIEMEHTa 13 331aHUM MOPSIKOBUM HOMEPOM Ha HOBHIA»

7) By3071 circky BEKTOp 3 YieH-AaHUM MOKAKYHUK Ha IIUIOYHCEIIbHUMA TUTT JaHUX, HOTO pO3MIp 1
(akTHUHE YUCIIO eIeMEeHTIB, TOOTO. MacuB. PeanizyBaTi wieH-(QYHKIIIO "MOIIYK Yy CIIUCKY MacHBy i3
3agaHuM BMicToM". IToTpiOHO 3HANWTH Y CHUCKY BCI1 BY3JIH, K1 MICTATh MacUB 13 3aJaHUM BMiCTOM. Pi3H1
BY3JIM CITUCKY MOBUHHI(MOKYTh) MICTUTH Pi3HY KUJIbKICTh €JIEMEHTIB MACUBY. Y IPOTrpaMi MOBUHEH OyTH
OIMCAaHMH 1 IOBEIEHUH 10 KopucTyBaua ¢popmat (aiiiny 3 JTaHUMH.

8) Byson crnmcky Myxa 3 wieH-gaHuM BUTIAA (char *), umcno kpui Ta ix po3max (float).
PeasnizyBaTi wieH-(yHKIIiI0 "BCTaBKa HOBOTO By3J1a Iepe]l By3JIOM i3 BKa3aHUM MOPSIKOBUM HOMEPOM"

9) Byzoun coucky Cik 3 wieH-naHuMu Mapka (char¥), BupoOHHK (char*) Ta 06’eM ymakoBKH.
PeasnizyBaTi wieH-QYHKIIIO «BUJAIEHHS BCIX BY3JIiB, II0 MICTSTh OIMC COKY i3 33/1aHOI0 MapKOIO

10) By3oxa crnucky JluTuHa 3 wieH-TaHUMH Bara, 3picT 1 paca (char *). PeamizyBatu wieH-
(bYHKIIIIO «BCTaBKa €JIeMEHTa ITICIIsI BKa3aHOT'O MOPSIKOBOIO HOMEpa By3Jla CIIUCKY

11) Byzon crucky Komm'rotep 3 uneH-gaHumMu Mapka (char®), umcmo mporecopiB, oOcsr
orepatuBHOI mam'sti. PeanizyBaTu wieH-QYHKIIIO «T10JaBaHHA 70 KiHIS CIIUCKY HOBOTO BY3J1a»

12) By3on cnucky BikHO 3 wieH-maHuMu MeHIO (char *) Ta 4mMciio TeM MEHIO, HasBHICTh
iHCTpyMeHTansHOI naHeni (bool) Ta psinka crarycy (bool). PeanizyBatu uneH-(QyHKINIIO «3aMiHa BY3Ja
13 3aJJaHUM TOPSIIKOBUM HOMEPOM Ha HOBHI



13) Byzon crucky 3 unen-ganumu I[IIb (char*), crate (char), cmemianpHicTs (char*), kypc
HaBuaHHs. PeanizyBaTu wieH-(QYHKIIIO 3aMiHa By3Jia CIIUCKY 13 3aJaHUM IMOPAJKOBUM HOMEPOM Ha
HOBHUI»

14) Byzon cniucky Bukiagay 3 wieH-aanumu I116 (char *), crax po6otu, mocana (char *), kypc
(char *), mo yuTaeThcs BukIamaueM. PeanizyBaTu wieH-(PYHKIIIIO TOMIYK BY3JIiB CIUCKY 13 3aJIaHUM
Npi3BUILIEM BHKJIagaya

Tema 3. IlonsaTTsa 00’ekTiB, KjaaciB Ta X B3a€MOBiTHOCHH

Anomauin: I[lonamms kaacis i 06’exkmie, hopmam ix onucy ma cKiaoos8i 4acmuHu

Temu nekuiit: « Dopmamu onucy Knacie, NPUKIAOU CMEOPeHHs Ma GUHAYEHHS, GUKOPUCMAHHSL
3a20/108K08UX (atinie ma ¢haiinie peanizayiin.

Camocmiiitna po6oma 3000ysaua oceimu: onpayroeamu mamepiany ieKyii.

Tema 4. [IpuHuMn iHKanCyJsLil TA peryJIlOBaHHs JOCTYIy 10 KOMIIOHEHTIB KJaciB

Anomauin: Tema npuceauena cneyughixamopam docmyny 6 Kiacax, cgpepam suoumocmi ma
npasunam ix sukopucmanus. Pozensioaromvcsa onuc i 6usHaueHHs ampuOymis K1acie iz 3acmocy8aHHAM
NOKAJNCUUKIG [ NOCULAHb, BUKOPUCMAHHS NCe800-3MIHHOI this, a makodic U3HAYEHHS Memoodie Kidcy y
mini Kiacy ma no3a Hum y gatini peanizayii.

Temu nexuini: «Cneyugixamopu oocmyny 00 KOMNOHeHMI8 Klacie, cghepu suoumocmi ma
npasuia ix BUKOPUCAHHY.

Temu nabopamopHux/npaKmuyHux 3aHAMb: «ONUC MA BUHAYEHH ampubymié Kiacie 3
BUKOPUCTNAHHAM NOKANCYUKIE MA NOCUNAHb CMPYKMYP, 00 €OHaHb ma 00 €Kmig i NOKAMCUUKIE Ha
exzemnisipu kaacigy. Ilcesdo-sminna this: npusHauenHns ma npasuia i NPUKIaAOU GUKOPUCHIAHHAL.
Busnauenns memoodis knacy y mini kiacy ma nosa num y ¢aiini peanizayii .

Camocmiiina poooma 3000yeaua oceimu: onpayoeaHHs Mamepianie NeKyil, SUKOHAHHS
IHOUBIOYANILHUX 3A80AHHS, NIO20MOBKA 00 3AXUCTY 1ADOPAMOPHUX POOim.

Ilpoexkmyeanna ma po3pobdrenns 3acmocyHkKy(nabopamopuoi podoomu) 32i0H0 3
IHOUBIOYANbHUMU 3A80AHHAMU:

3aBJaHHAM J1a00paTopHOi POOOTH € POo3poOKa Takoi Mporpamu, Ha BXiJ SIKOI HOJA€THCS
3arosoBHUH (aiin (Hanpukian, Foo.h, a Ha BUX0a1 3'SIBISIIOTHCS TakoX JiBa (aiinu(kpalie 3 HOBUMHU
iMmeHamu Hanpukian foo2.h 1 foo2.cpp), ae B HUX MICTUTBCS MaKCHUMaJbHO JOONpPaIbOBAaHUHI OMUC
KJ1acy, IpuyoMy I ¢aiiii MOBUHHI O€3MOMUIIKOBO KOMITUIFOBATHCS.

Ha ocHoBi omucy kiacy, HagaHoro y 3arojioBHoMy (aiini Foo.h 3acrocyHok mnoBuHeH
3reHepyBaTH:

1) koHCTpYKTOp O€3 MapamMeTpiB;

2) KOHCTPYKTOP 3 MapaMeTpaMH, IIO iHillialli3ye 3HAYCHHs aTpUOYTIB KJIacy;

3) nectpykrop;

4) KOHCTPYKTOP «TITMOOKOT0» KOMIFOBAHHS;

5) Tak 3BaHi akcecopu (accessories) s TOCTYIy JI0 aTpUOYTIB KiIacy;

V Bcix BapiaHTax 3aBJlaHHS MepeadayaeTbcs HEyXUIbHE JOTPUMAaHHS HACTYITHUX BUMOT 1 YMOB:

— 000B'sI3KOBUM 1HTEpdEicoM mporpamMu Mae OyTH MeHI0 3 KomaHaamu "Bimkputu",
"30epertu”, "36epertu k" Ta "Buxin";3BuuaiiHo 30epiraTHch MOBHMHHI SIK 3aroyioBHi (aiiam, Tak i
BIIOBIAH1 (aiinu peanizauii Tumy Cpp.

— rporpama MOBMHHA 3a0e3MeyuTH 3aluTyBaTH iMeHa BXigHUX (aiiniB, Hanpukiaaa Foo.h 1
Foo.cpp, a Takox iMm'a kiacy, Hanpukiag, CFoo. PekoMeH10BaHO BUKOPHCTOBYBATH JUISl LIbOTO KJIAac
CfileDialog, a6o iamm moxioui ¢yakmii Windows. Bumora HexkopceTka 1 ii MoskHa 0011 TH, 3apOCUBIIIH,
HaNpUKIaJl, TUIBKH IM'S KJIacy 1 IO HbOMY BU3HAUUTH iIMeHa (ailliB, a TAKOXK 3alIUTABILY 1M's KaTaJory,
B SKOMY BOHH MarOTh OyTH pO3MIIIEHI; 1M’ KaTaJory MOBHHHO OYTH KOPOTKHMM 1 0€3 B)KHBAaHHS
CHMBOJIIB KMPHJIMII Ta pOO1TiB, HAPUKIIAJ C:/temp.

— BMICT BXIJJHMX Ta BUXiTHHX (ailsliB HOBUHEH OyTH MPUOIU3HO TAKUM:

— MOJKHA NPHUITYCKaTH, 110 iM'd KJacy 3HaXoIuThes y (ailii ciigom 3a cioBoM class, sike Mae
OyTH TIEpIINM Y PAAKY, ajie He 000B’I3KOBO y (aiii;



— PSIKM KOMEHTapIB, 1110 MOYUHAIOTHCS 3 CHMBOJIIB //, MOKYTh PO3TAIlIOBYBATHCS B Oy Ib-IKOMY
MiCIIi Tijla KJIacy 1 MOBMHHI IrHOpPYBAaTHCA, ajie He BUAANATHCA 13 BXigHUX (aitniB. He 3a00oponserhes, a
HaBITh 3a0X0YY€EThCS BUKOPUCTAHHS KOMEHTapiB BUTIISAY /* olle KOMEHTap Tak KomeHTap!*/;

— MOXXHA TPHITYCKAaTH, MO0 ONHWC WICH-JAaHUX KJIacy MOYMHAETHCS 3 PsIJIKa, HACTYITHOTO 3a
PSIKOM, IO MICTHTB CIIOBO private, 1 3aKiHUyeThCS PAIKOM, B SIKOMY 3HaXOJIUTHCS CI0BO public abo
KiHEeIlb OIUCY KJIacy - GirypHa Iy>KKa, IO CYPOBOKYETHCS KPAITKOIO 3 KOMOIO;

— i1eHTU(IKATOPH WiIEH-AaHUX Ta WieH-QYHKIIH MOXYTh CKIAIATUCSA 3 JOBUIBHOI KUIBKOCTI
CHMBOJIIB, IPUYOMY pi3HUX pericTpiB. Lli iMeHa MOBUHHI MIAKOPATHCS BUMOTaM Ui 11eHTH(IKATOPiB
yMOBiC++;

— MOIOHMM YMHOM MOJKHA TaKOX IPHITYCKaTH, IO OMHUC WieH-QYHKIIH KJIacy, y TOMYy YUCIi
KOHCTPYKTOpA Ta JECTPYKTOpA, MOYMHAETHCA 3 PAAKA, HACTYIHOTO 32 PSJIKOM, IO MICTHTH CJIOBO
public, i 3aKiHUY€ETHCS PSIAKOM, B IKOMY 3HAXOJIUTHCS CIIOBO private abo KiHEIb OIUCY KJIacy;

— MPOTOTHIHN OIUCY aKCECOPIB K 1 OyAb-IKMX IHIIUX METOJIB KJIacy TOBUHHI OyTH y CEKIii
public Tina knacy(daiin .h ), a peamizarmii — y daiini .cpp. Akcecopy MOBUHHI OyTH pealizoBaHi y BCIX
BapiaHTax 3aBJiaHb 0e3 BUHATKY. IMeHa akcecopiB MOBHHHI MOYMHATHCA 3 TIpedikciB set 1 get

— YJIeH-J]aH1 MacUBH iHiiani3yBatu (y KOHCTPYKTOpax) He MOTPiOHO, a IX akcecopaMu Mae OyTH
nepeBaHTaxeHa onepaiis [| (muB. ximac TVector;

— JUIA 4WICH-AaHUX MOKKYHKIB y JECTPYKTOpPI Kiacy InependadyuTH 3BUIBHEHHS HaM'ATi 3
MEPEBIPKOI0 3HAYCHD MOKAXKYHKIB. JleCTpykTOp MoBHHEH OyTH peani3oBaHui y Oyab-IKOMY BapiaHTi
3aBlaHHA, A€ € aTpuOyTu- MOKaXuuku. KiNbKICTh eJeMEeHTIB MacuBiB MOTPIOHO mepenaBaTH Y
KOHCTPYKTOp Yepe3 mapamerp.

— BaXJIMBO: SAKIIO Y BallIOMY BapiaHTi 3aBAaHHs 1ependaueHi, HaIpUKIaa, aTpuOyTy THITIB char
11nt, TO 11e 0O3HaUae, 110 TX MOKe OYTH JTOBUIbHA KUIBbKICTH;

— BOYEBH/Ib, IO TTiciIsi 0OpOOKHU (haiiiIiB Ballorw MPOrpaMoOd BOHH MalOTh KOMIILIIOBATHCS 0€3
MTOMMJIOK.

3micToBHUNI MOAYJb 2. TexHoJ10ris Bi3yaJbHOro NPOeKTYBAHHA TAa NPOrpaMyBaHHA
3acrocyHkiB Windows

Tema 5. OcHOBH 00’€KTHO-OPi€EHTOBAHOI0 NMPOEKTYBAHHSI MPOrpaM 3 BHKOPHUCTAHHIM
moBu UML.

Anomauin: Tema npucesauena suguernnio UML ax 3acoby ananisy, 8i3yanbHo20 MOOen08aHHs ma
NPOEKMYBAHHI NPOSPAMHO20 3abe3neuenus. Pozensaoaromuvcs munu UML-0iaecpam, nomayisa I'. Byua ma
NPAKmuyHi nioxoou 00 Npoekmyeanus U peanizayii knacie mogoro C++ na ocnosi oiazpam kuacis.

Temu nekuiiui: Ilonammsa ma npusnauenns UML ax mosu, wo npusHauena O aHAalisy,
8I3YANILHO20 MOOENIOBAHHS MA NPOEKMYBAHHI NPOo2paMHo2o 3abe3nedenns. Peanizayis 6 UML maxux
3a2anbHUX QYHKYiU aK eizyanizayis, cneyughikayis, KOHCMPYIOBAHH Ma OOKYMEHMYBAHHS eleMeHmie
npoepamuux cucmem. Tunu mooeneti UML ma ix sukopucmanns, npukiaou peanizayii. CmpykmypHi
diazpamu, diacpamu nogedinku ma 63aemodii. Iloznauenns ¢ mepminax nomayii I'.byua. npoexmysanms
i po3pobka knacie mosoro C++ winsxom suxopucmanus oiacpam xnacie Ha mosi UML

Tema 6. OcHoBM 00’ €KTHO-0pPi€eHTOBaHOI MOBU nporpamyBanns C++/CL |

Anomauin: Y memi poszensoaromecs icmopuuni nepedymosu pozsumxy OOII, ocobrueocmi
niamghopmu .NET Framework ma moeu C++/CLI. 3nauna ysaea npudiniemvcs mexanizmam oopooKu
BUKTIOYHUX CUMYAYIU, CUHMAKCUCY IX THIYII0BAHHS MA CMBOPEHHIO GIIACHUX KIACI8 GUHSAMKIE.

Temu nexuini: Kopomka icmopuuna 0o8ioka cmocogno mog Cimyna ma Smalltalk. Texnonozisa
NET Framework sk naiicyuacniwa xonyenyis pospooku npocpam. Mosu 06'ckmuo-opienmosano2o
npoepamysannsi naamgopmu NET Framework QO6pobka eumsmkosux cumyayiti. Bcmyn oo
onpayroeanusa eukaroyHux cumyayiu. Cunmakcuc o6pobxku  euxkmounux cimyayiti. Cunmakcuc
iHIYito8anHs BUKIOUHUX cimyayit. [Ipuxknaou eenepayii i 06podKu suUKIOUHUX cumyayii. Bracui kiacu
BUKTIOYHUX CIMYayill



Tema 7. Po3mesxyBaHHs J0CTYNY 10 KOMIIOHEHTIB KJaciB i iX iHimianxizamis

Anomauin: Tema 0XOnu0O€ NPUHYUNU POMENCYBAHHA OOCMYNY 00 KOMNOHEHMI8 KIACis,
NpUSHa4eHHs ma gopmam onucy KOHCmMpyKmopie i decmpykmopis. Pozensaoaromvca ocobnusocmi
iHiyianizayii 00 ’ekmis, poboma 3 OUHAMIYHOK NAM SIMMIO MA BUKOPUCMAHHSL NOKANCYUKA this.

Temu nekuin: Ilpusnavenns i popmam onucy koncmpykmopis i decmpykmopis. Ocobrusocmi
BUKIIUKY KOHCMPYKMOPI8 | decmpykmopie Kiacie. Posmiwenns exsemniapie kiacie y «kyni(heap)y.
Ozns0 CRect ax npuxknady xnacy, wo mMae O0eKilbKa KOHCMPYKMOPI6, a MAaKodC iHUI KOMNOHEHMU.
Buxopucmanna nokasxcuuxa this.

Tema 8. BapianTu po3milieHHs1 ek3eMILISIPiB KJjacy y nam’sTi

Anomauin: Y memi ananizyromucs cnocoou po3miwjents 00 €ekmis y en1o0anvHill, cmexkosii ma
ounamiynii. nam’ami. Posensdaiomvcs o0coOaugocmi SUKIUKY KOHCMPYKMOPIE [ 0ecmpyKmopie
3aeHCHO 810 0bIacmi nam’ami ma ix 6NAU6 HA HCUMMESUL YUKT 00 €KmIis.

Temu nexuiii: « Posmiwenns exzemniisipie Kuacy y 2n1o0anbHill nam 'smi, cmexy npozcpamu ma y
OUHAMIYHII nam’ami». 0coOIU80CMI BUKIUKI6 KOHCMPYKMOPI6 ma 0ecmpyKmopis 8 3a1eicHOCmi 8i0
micys pozmawuysants 00’ €kmie Kiacy

Camocmiiitna poooma 3000yeaua oceimu: onpayiosanus mamepianié NeKyil, SUKOHAHMH:
IHOUBIOYAIbHUX 3A80AHb, NIO20MOBKA 00 3aXUCH) 1AOOPAMOPHUX POOIm.

MopnyabHuii KOHTpPOJIB 1.

MOAYJIb 2. YcnaakyBaHHA KJaciB i mojiMopgpizm
3micToBHUIT Moay b 3. YcenagKyBaHHA KjIaciB

Tema 9. BuzHaueHHs1 MOXiTHOTO KJIacy

Anomauin: Tema npucesyeHa CYmHOCMI YCNAOKYBAHHS, NPABUIAM ORUCY MA BUSHAYEHHS
NOXIOHUX KNACI8, A& MAKONHC 6NIUBY CReYUDIKamopie 00CMyny Ha 83AEMOOII0 3 KOMHOHeHMamu 6a306020
Kaacy. AHanizyemuvcs poib Kio408020 C108a class y Mexanizmax ycnaoky8aHHs.

Temu nekuin: Cymuicmo ycnaoxky8auHs K1acie popmam onucy ma U3HaAyeHHs NOXIOH020 K1acy
cneyughixamopu oocmyny 00 KOMHOHeHmie b6amuKiecbkozo knacy Ocobaugocmi 0ocmyny noxiono2o
KAACy 00 KOMNOHEeHmMie OambKi8cbKo2o Kiacy Bniue kioya Kiacy Ha yCnaoxy8aHHs.

Tema 10. CymicHicTb 00'exTiB iepapxii kiaaciB

Anomauia: Y memi posenaoaemucs nOHAMMA CyMIiCHOCMI 00 €KMI8 y medcax iepapxii Knacie
ma ocobausocmi nepeoadi 00’€kmié AK napamempis 2n00anvHux @QyHKyit. Ananizyromecs munu
napamempis Qyukyiu i ix 6niU6 Ha KOPEeKMHICMb 83AEMOOIL 00 €Kmig.

Temu nexyinu: Ionamms cymicnocmi 06'exkmie I[lepedaua 06 ekmis sk napamempis 2100a1bHUX
@yuxyin. Tun napamempie enodoanrbHux QyHKyill

Tema 11. BuaumicTh KOMIOHeHTIB KJaciB iepapxii

Anomauia: Tema npuceauena eniugy cneyughixamopie 00cmyny Ha 00CMynHiCMb KOMNOHEHMI8
0a306020 Knacy 6 noxionux kiacax. Pozensadaromuvcsa npunyunu KepysanHs UOUMICIIO OGHUX i MemoO0ie
Y CKIAOHUX IEPAPXIAX KACI8.

Temu nexyiu: Bniug cneyugixamopis docmyny Ha 00CmMynHicms KOMHOHEHMI8 OAMbKIBCbKO20
K1acy y noxioHomy

Camocmiiina poooma 3000yeaua oceimu: onpayoeanHs Mamepianie neKyill, SUKOHAHHS
IHOUBIOYANIbHO20 3A80AHHS, NIO20MOBKA 00 3AXUCY 1ADOPAMOPHUX POOIm.

Tema 12. Bipryaabhi ¢pyHkumii

Anomauin: YV memi po3xpusaemuvcs NPU3HA4eHts IpmyanvHux QYHKYIl Ha npukiaoi iepapxii
epaghiunux @hicyp ma mexamizmu paHHb020 i Ni3HL020 38 ’A3yeaHHs. OKkpema ysaza NPUOLIAEMbCA
mabauyi 8ipmyanbHux QYHKYIl K 0CHO8I peanizayii noaimopgizmy.



Temu nexyin: I[lpuxniao iepapxii xknacie epaghiuvnux ¢hicyp Ilowsammsa ma npusHadeHHs
gipmyanvHux yHkyiu gopmam onucy sipmyanrvHux Qyukyiu, paune (early binding) ma nizne (late
binding) 36 s3ysannsa pyuxyiin Tabnuys eipmyanvhux Gynryii

Camocmiiina pobéoma 3000yeaua oceimu: onpayroeaHHs Mamepianie neKyill, SUKOHAHHS
IHOUBIOYANILHO20 3A80AHHS, NIO20MOBKA 00 3AXUCHY 1AOOPAMOPHUX POOIm.

Tema 13. BipryanbHi pyHKIii KOHCTPYKTOPH i 1eCTPYKTOPH

Anomauia: Tema oxonntoe ocobaugocmi pooomu KOHCMPYKMOpie i 0eCmpyKmopis y iepapxii
K1acie 3 sipmyanvHumu ynxyiamu. Pozensoaemocs cneyugika ix onucy ma nopsoxky uKIuKy nio uac
CMBOPeHHs [ 3HUUEeHHs 00 €KMIB.

Temu nexyii: Koncmpykmopu i 0ecmpykmopu 8 iepapxii K1acise

cneyugixa onucy ma GUKIUKY KOHCMPYKMOPIE 8 iepapXii K1acié 3 GIpmyaivHumMu yHKYismu

Camocminina pobooma 3000yseaua oceimu: onpayrsamu mamepianiu AeKyiu, BUKOHAHHS
IHOUBIOYANILHO20 3A80AHHSL, NIO20MOBKA 00 3AXUCIY 1ADOPAMOPHUX POOIm.

Tema 14. AGcTpakTHI KiI1acu

Anomauin: Y memi poszenioaromvci aOCMpakmui 6ipmyanvbHi QYHKYIi, NPpUHYURU ONUCY
abCmMpakmuux K1acie ma ix pous sk 6a308ux elemMenmis icpapxiil 3 NIOMPUMKOIO NOTIMOPPIZMY.

Temu nexuini: abcmpaxmui gipmyanvui Qyukyii nonamms ma ¢popmam onucy abcmpaxmHuo2o
KAACY pOoJib AOCMPAKMHO20 KAACY 5K 6A308020 KAACY IEPAPXii3 GIpmyanbHUMUu QyHKYiAMU

Camocmiiina poooma 3000yeaua oceimu: onpayoeanHs Mamepianie AeKyill, SUKOHAHHS
IHOUBIOYANIbHO20 3A80AHHS, NIO20MOBKA 00 3AXUCIY 1ADOPAMOPHUX POOIm.

Tema 15. Ipyskni pyHKLil i Kaacu

Anomauia: Tema npucesauena npusnadeHnio Opyi*CHIX hyHKyil i Knacie, a makodic hopmamam
ix onucy ma eusnauenus. AHanizyI0mMbCs MOHCIUBOC KEPOBAHO2O0 OOCTYNY 00 3AKPUMUX KOMNOHEHMIE
K1acis.

Temu nexuyiii: Ilpusnauenns OpyscHix QyHKYiu i  OpYIXHCHIX Kaacis, gopmamu onucy ma
BUBHAYEHHS OPYICHIX PYHKYIL | OPYICHIX KILACIB.

Camocmiitna poooma 3000yeaua oceéimu: onpayio6awHs Mamepianie JNeKyiu, 6UKOHAHHS
IHOUBIOYANILHO20 3a680aHHS, NIO20MOBKA 00 3aXUCMY 1AOOPAMOPHUX POOIMm.

Mopny/IbHUH KOHTPOJIb 2.

IIpakTu4Hi 3aHATTA BUKOPUCTOBYIOTHCS JJIsI TPYIMOBUX KOHCYNBTAIlIN MO KypCOBOMY MPOEKTY
B ceMecTpi 5.

5. InauBiayanbHi 3aBIaHHS

KypcoBuii nmpoekT mojsira€ y npoeKTyBaHHiI Ta po3po0l/ieHHi 3actocyHka Windows 3a
iHIMBIAyaJIbHOI TEMOIO i HANMCAHHI MOSICHIOBAJILHOI 3aIIUCKH /10 HHOT0

MeTa npoeKkTy: OTpUMaHHS JOCBIy CTBOPEHHS i€papXii KJlaciB Ha OCHOBI aHami3y 00’ €KTiB
pealbHOTO CBITY 1 MOJEIIOBAHHS IX MOBEIIHKM HUIIXOM pPO3pOOJEHHS BIJNOBIAHUX METO/IB
CIPOEKTOBAHMX KJIaCiB

O0csr noscHOBaIbHOI 3anucku — 20-25 cropiHok Gopmary A4.
Ta6auns 5.1 OcHoBHI eTanu Ta rpadik BUKOHAHHSI KYpPCOBOT'O MPOEKTY

Ne Eran Tuxnenn dopma 3BiTY %
ceMecTpy obcsary
1 | BuOip Ta 3aTBep/PKEHHS TEMU 3aBIAHHS 3 HalimenyBanHss Temu Ta | S
CTUCJIUH OMHKC i€epapXii KJaciB
2 | Po3poOka TEeXHIYHOTO 3aBJIaHHS 4 Po3nin 3ammcku (enextponna | 10
(opma)




3 | IIpoexTyBaHHs mporpamu (iepapxis Kjacis, | 5 Po3nin 3ammcku (enextponna | 20

nepestik arpuOyTiB Ta METO/IIB KJIACiB) dbopma)
4 | IIpoekTyBanHs nporpamu (BuOip Kapkacy | 7 Po3nin 3ammcku (enektponna | 40
porpamMu; TMPOEKTYBaHHS BIKOH, MEHIO, ¢dopma), MpoeKT mporpamu
MaHesel IHCTPYMEHTIB)
5 | KonyBanus nporpamu 10 [Iporpama 60
6 | HamaromkeHHs mporpaMu 11 IIporpama 80
7 | OdopmileHHs TTOSICHIOBAJIBHOT 3anmucku Ta | 12 [TosicHIOBaIbHA 3aMMCKa 90
3aBEpIICHHS pO3POOKU POTrpamMu
8 | 3maua mosicHIOBaNBHOT 3aMMCKU Ta 3axucT | 14 3amucka Ta mporpama 100

IIPOEKTY (3/1a4a MporpamHu)

IIpuxknagu TeM KypcoBHX po0iT, OPiEHTOBAHMX B NepIIy Yepry Ha po3po0Ky po3rajysKeHol
iepapxii kiaciB:

1) minoToBaHi Ta OE3MUIOTHI JiTANbHI anapaTH, sSKi He MalOTh [BUTYHIB.

2) TIaHepH MapallyTd MOBITPsIHI KyJli, aepocTard, naparuianu (0e3 JBUTYHA) Kpuja, M0
3aKPITUTIOIOTHCS Ha JFOAWHI TOIIO

3) misoTOBaHi JIiTAMBHI anmapaTtd 3 ABUTYHAMH: JITAKA TBUHTOKPWIIM JAMPHXKAOJ HaparsiaHu 3
IBUTYHOM IIapaMOTOPH, MApaibOTH, JiTalo4i aBTO (3 KpWJaMmH), PaHIEBI JABUTYHH PAaKETHOTO abo
I'BUHTOKPUJIBHOT'O TUITY TOLIO

4) 6e3ninotHi JIA.:BITIA 3 kpuinamu, KONTEPH TOIIO

5) pakeru: OaaiCTHYHI, CHTHAIIbHI, KPUJIATI TOIIO

6) Ha/BOIHI TTaB3aco0u 0€3 IBUTYHIB: YOBHH, KPYTH JOIIKH Oap i TOIIO

7) HaBOIHI TUIAB3aCO0U 3 JIBUTYHAMH

8) miaBoHI M1aB3acoOu 3 IBUTYHAMHU

9) Benocumneau

10) MOTOIMKIIU Ta pOBEPH 3 IBUTYHAMH

11) Camoxkatu

12) OnHOKOJITICHI TPaHCTIOPTHI 3aCO0M 3 JIBUTYHAMHU, TIpOCKYTEpH, CErBei Ta iHIIe

13) JlitaneHi anapaty, mo MOKYTb 3IIITATH BEPTHKAIBHO, TOOTO 03 BUKOPHCTAHHS ITiAHOMHOT
CHUTH KPWJT

14) ABTOTpaHCIOPTHI 3aCO0H

15) PeiikoBuii TpaHCIIOPT: TpamBai, TAPOBO3H, TEIIOBO3H TOIIIO

16) 'apmartwu.

ITepenik Tem KypcoBHX podiT, OPiEHTOBAHNX B MEPIIy YepPry Ha po3podKYy aJIropuTMIB!

1) CtBopeHHsT HOBOTO MPOEKTY Ha 0a3i icHyrouoro y Visual Studio MV S-2019

2) InTenekTyanbHu CBITIOGOP

3) [lepemukae CBITIO Ha MEpexpecTi 3 ypaxyBaHHSIM KUIBKOCTI aBTO Ha PI3HUX HampsMmax
nepexpecTst Moke OyTH JOCUTH CKIIAHUM JUIS PYXY

4) CymnepiHTeneKTyanbHuld  CBiTIIOQOp, 3amam’sITOBye OOCTaHOBKY Ha Iepexpecti i
BUKOPHUCTOBYE 1i JIJIsl ONTUMI3allii MepeKI0YeHb CUTHAIIB CBITIO(OPIB HIISIXOM MPOTHO3YBAHHS PYXY
TPAHCHOPTY HA OCHOBI BUKOPUCTAHHS MOINEPEIHHO HAKOMUYEHUX HAHUX, TOOTO Takoro codi cBOro
JTOCBITTY.

5) Po3paxyHKH MOJILOTY paKkeTH-NIEPEXOILUTIOBaYa PyXIMBOT HA3eMHOT ITiJTi

6) Po3paxyHKH MOJBOTY pakeTH-IMIEPEXOIIFoBaYa MOBITPSAHOI Miai Ta Bi3yasisallii IOJILOTY
pakeTu Ta ii mimi

7) MonentoBaHHs pOOOTH TUCTIETUEPCHKOT CITYKOHU 3aTI3HUYHOTO BOK3ATY

8) MonentoBaHHs pOOOTH TUCTIETUEPCHKOT CITYKOU aBTOBOK3ATY

9) MoaemoBaHHs poOOTH AUCIETYEPCHKOT CIYKOU acporopTy

10) IMomyk 3amaHOro pesbedy MICHEBOCTI KPUIATOI PAKETOK 3 YpaXyBaHHSIM BIpOTIIHOCTI
po3Ii3HaBaHHs peiabedy

11) Po3po0Oka anroputMy yrpaBiiHHS TOJBOTOM KPUIIATOT pakeTh

12) Po3pobka aaropuTMy yIpaBIiHHS [TOJLOTOM OaliCTHYHOT pakeTH



13) IuauBigyanpHa TeMa
14) InanyBanns nonbotiB BITJIA

Bumoru 10 pyHKIiOHAJIBHOCTI 32CTOCYHKa Ta 0OPMJIEHHSI TEKCTIB porpam

Ha mouwarky daiiiny, 1o MICTUTh OMHMC TOJOBHOI (yHKIi main, MOBMHHI OyTH BKa3zaHi B
KOMEHTapsIX:

e [IIb po3poOHuka, HOMEp TPYITH, HABYATBHHUH PIK;

® [PU3HAYCHHS MPOTPAMH.

[Tporpama He mOBMHHA MaTH iM's Ha KmranT Project, 1, ttt, Kurs i T.m. [HmuMu cnoBamu, im's
IporpamMu Ma€ OyTH OpUTIHAJIBHUM 1 HECTU CMMCIIOBE HABAHTA)KEHHS.

[Tporpama mae OyTH mpane3JaTHOK 1 HE MOBHHHA TEPEePUBATHCS 3a OYAb-SIKUX TOMHUIIOK
KopucTtyBada. BoHo, 30kpema, He TOBUHHO BTpayaTy CBOKO MIPALE3JaTHICTh IIPU IPOCTOMY IIEPEHECEHHI
¢aiiry, 1110 BUKOHY€ETHCS, B IHIIMNA KaTaJIOT.

@aiinu 3 TEKCTaMH MPOrpaM MOBUHHI MaTH KoMeHTapi. J{ns xoxkHoi (yHKuii, y TOMy 4HCIi
METOMIB KJIaciB, Ma€ OyTH BKa3aHO ii MPHU3HAYCHHS Ta HABEIEHO OMUC mapameTpiB. s aTpuOyTiB
GyHKIIH KIaciB TakoK Mae OyTH 3a3HAYEHO 1X MPU3HAUYCHHS.

Omneparopu nporpamMy TMOBUHHI OyTH BHIUIEHI BIIICTYHaMH Ta TMOPOXKHIMH PSIKaMHU JUIS
MOSICHEHHSI aJITOPUTMY Ta 3a0€3MeUCHHsI HAOUHOCTI KOJy.

Imena (aiiniB, 3 IKHMHU TIPaIlO€ IpOrpamMa, MOBUHHI 3alUTYBAaTHCh Y KOPUCTYBaya, a He OyTH
«3aLIUTUMU» B Hil sIK KOHCTaHTU. CIliJf TAKOK YHUKATH BUKOPUCTAHHS Y POrpaMi «MariuHuX 4ucemn»,
HaTPUKJIIAI;

int Vec[100];

for(int i=0;i<100;i++) Vec[i]=0;

Y npomy mpuknaai cmig 3amiHaTd 100 iMEHOBaHOKO KOHCTAHTOIO, HANpHUKIAJ, const int
VecSize=100; 1 gani BUKOPUCTOBYBATH JIUIIE ii.

VYci aii kopucTyBaua — KOMaH 14 a0 BiJNOBI/II HA 3aIIUTH IPOrPaMH — IIOBUHHI KOHTPOJIIOBAaTHCh
Tak, o0 i yac BBEJEHHS Oy/Ib-SKHMX CUMBOJIB a00 HATHCKaHHS OyIb-IKUX KJIABIII Mporpama He
3aBepiyBajacs aBapiitHo. s o0poOKH XHOHUX CTaH1B MOTPIOHO BUKOPUCTOBYBATH MEXaH13M 00pOOKH
BUHATKOBUX cuTyaiiit (BC).

[Iporpama moBHHHA, B OOOB'A3KOBOMY MOpPSAKY, MAaTH 1 BUKOPHCTOBYBAaTH CBOIO i€papXiio
KJIaciB, L0 BKJIKOYA€ MpPUHANUMHI TpH poAMHHI Kiacu. Kiacu iepapxii MOBUHHI MaTu KOHCTPYKTOPH,
JeCTPYKTOPH, KOMIIOHEHTHI JaHI Ta KOMIIOHEHTHI (YHKIi, Yy TOMYy 4HCIi BIpTyajibHi, JeJIeraTtu
(delegate C++/CLI). 3oBHiIHS MporpaMa He MOXe MaTH 0€3MocepeIHbOrO0 AOCTYITY J0 JaHUX Kiacy (ix
Tpeda OroJIoCUTH 0COOUCTUMH — private a0o 3axuiieHuME — Protected), a BUKOPUCTOBYBATHME IIi€1 METH
BJIACTUBOCTI (property).

[Iporpama mNOBHMHHA JO3BOJSATH 3aBaHTaKyBAaTH, CTBOPIOBATH, BUIANIATH, peIaryBaTh Ta
30epiratu IOBUIbHY KUIBKICTh 00'€KTIB KiaciB iepapxii. [1i1 yac yMTaHHS AaHMX 13 TEKCTOBOTO (hailiny
(paiiniB) mepen6aunTH KOHTPOIIb iIXHBOT KOPEKTHOCTI 3a IOTIOMOT0I0 MEXaH13My BUKITIOUEHUX CUTYaLlii
(BC). Bueaennst noBijoMiieHb Mpo MOMMIKH Y (aiisii Mae OyTH 1HHOPMAaTUBHUM 3 TOUYHOIO BKa31BKOIO
MICIIsl Ta IPUYMHU MTOMUIIKU. 30€pEKEHHS WICHIB-JaHNX 00'€KTIB, TaK caMO fK 1 iXHE 3aBaHTaXCHHS,
MMOBUHHO BUKOHYBATHCS B TEKCTOBOMY a0o0 JiBilikoBOMY (aitnax. [IpupoaHo, mporpama mae 103BOJIATH
KOPUCTYBa4eBi MeperyisigaT JaHi 00'€KTIB y 3pyYHOMY BUTJISII, JIETKO Ta HEBUMYIIECHO.

Takox mporpama Mae Oytu 3a0esmedeHa (ailyloM MOBIIKH, SIKAW HAWTPOCTIINIE 3allOBHUTH
BMICTOM po3ainy 3anucku «llociOHuk kopuctyBauay. @opmar (aitny 10BiKH MOBUHEH OyTH OJTHUM 3
HacTynHuX: .chm, .html a6o, MOXJTHBO, 1HIITUM 32 TIOTOPKEHHSIM 3 BUKJIaadeM. Y OyIb-IKOMY BHUIIAJIKY
¢aiin 1oBiAKU 000B’I3KOBO MMOBUHEH MAaTH 3MICT.

Bumoru 10 opopmiieHHS MOACHIOBAJIBLHOI 32ANIMCKH

Ckuaz 3armucku Mae OyTH TakuM:
» TwutynbpHa CTOpIHKA

» 3MicT

> BBaenenus



TexHiuHE 3aBIaHHSI
IIpoexTyBaHHs porpaMu
KepiBHULITBO KOpUCTYBaua
KepiBHHLITBO Mporpamicra
BucHoBku

[Tepenik mocuiianb

YVVYVYVYYV

IIpoexkTyBaHHS MPOrpamMu.

Ha npomy erari HaJeXUTh:

® OIPAIIOBATH 1€EpAPXII0 KJIAciB, TOOTO. YTOUHHUTH MEPETIK KOMIIOHEHTIB — JaHUX Ta QYHKIIH —
JUTSI KOYKHOTO KJacy iepapxii;

® KpiM iepapXxii KJaciB, JOIIPHO BUKOPUCTOBYBATH KOHTCHHEPHI KJIaCH

® BH3HAYUTH, AKI QYHKIIII MatOTh OyTH BipTyaJIbHUMHU, IEPEBAHTAKCHUMH, KOMITOHEHTHUMH 91
30BHIIIHIMU(TII00ATILHIMN )

® CIIPOCKTYBaTH 3aCTOCYHOK, TOOTO. BH3HAYUTHCA OCTATOYHO 3 KapKacoM MpOTrpamH,
KOMaHJIaMH MEHIO, ITaHEeJISIMU THCTPYMEHTIB TOIIIO;

® /I BCIX 4ieH-(QYHKIIH KiIaciB TpeOa HABECTH iX MPU3HAUEHHS Ta OMUCATH IapaMeTpu

Ha mpomy erami HEOOXigTHO TaKoX BHPIIIMTH 33Jady TOJAHHA IaHUX KOPHCTYBa4yeBi B
MaKCUMAaJIbHO 3pYYHOMY Il HhOT'O BUTJISIIL.

KonyBanusi nporpamm.

Ha upomy erarmi Tpeba:

® CTBOPHTH IIPOCKT MPOrPaMH BiIOBIIHO O OOPAHOTO KapKacy 3acTocyHky Windows;

e cTBOpHUTH (ailim i3 po3poOICHUMHU BaMH KJIACAMU;

e HamWcaTd MPOTPaMHUN KOJ, IIO0 «OXHBHUTH» 3aCTOCYHOK, TOOTO. CTBOPIOBaTHME
CIPOEKTOBaH1 00'€EKTH Ta B1I0OpakaTHMe iXHi J1aHl Ha MOHITOPI.

OdopmileHHSs IOSICHIOBAJILHOI 3aIIUCKH TA 3aBepIIeHHA PO3pOOKH MTPOrpaMu
Ha npomy erani HeoOXiHO 3aBEpIIUTH OPOPMIICHHS MOSICHIOBAJIbHOI 3alIMCKU BIAMOBIIHO 10
BHUMOT, BUKJIQJICHUX y P03l «Bumoru 10 oopMIIeHHS MOSCHIOBAIbHOT 3aITUCKU.

31a4a nosICHIOBAJILHOI 3aNMCKHU Ta MPOrpamMu
Ha upomy 3akiarogHOMy eTami HEOoOXiJHO 3/1aTé MOSCHIOBaJbHY 3alKCKy BHUKJIAJa4yeBl Ha
MepEBIPKY, TPH HEOOX1AHOCTI BUIMPABUTH 3ayBaXKEHHS.

6. MeToau HABYAHHSA

Jlexuii mpoBOSATHCS 3 BUKOPUCTAHHSAM JIEMOHCTpAIlil OKpeMUX NpUHOMiB pOOOTH B CepeIOBHILI
00roBOPIOBaHUX MPOTPAMHUX CEPEIOBHUIII.

JlaGopaTtopHi poOOTH BHKOHYIOTbCS 3 BHUKOPHUCTaHHSM JIILEH3IMHUX 3pa3KiB MPOrpamMHOTO
3a0€3MeUeHHs.

CamocriitHa po6OTa BKIIIOYAE MiATOTOBKY 10 JIAOOPATOPHUX POOIT, MOYJIBHOTO KOHTPOJIO Ta
ICINTY, BUKOHAHHS T103a ayAWTOPHOI YAaCTUHH IHIWBIAYyaJbHOTO 3aBJaHHS 3 BHKOPHCTAHHIM
HaBYaJIbHO-METOIUYHO] JIITepaTypy Ta JOKYMEHTAaLii 10 MPOrpaMHOro 3a0e3MeUeHHS.

7. MeToau KOHTPOJI0

KouTpons 3naiiicHioeTbest 3riiHo 3 «IlookeHHST Mpo PEUTHHIOBE OIIHIOBAHHS JIOCSITHEHB
CTYJCHTIB.

[ToTouHMii KOHTPOJb — BIAMOBIIHO O IIOBHOTH, SKOCTI Ta CBOEYACHOCTI BUKOHAHHS
n1a00opaTOpHUX POOIT Ta PO3ALTIB KYpCOBOTO MMPOEKTY; MPOMIKHUM (MOAYJIbHUN) KOHTPOIb — MUCHMOBI
KOHTPOJIbHI pO0OTH Ha 8-My Ta 16-My THIKHSIX; TIJICYMKOBHUN KOHTPOJIb - Y BUTJISAII TUCBMOBOTO ICTIUTY
Ta 1u(epeHitHOro 3a/1iKy Ha OCHOBI 3aXHUCTY KYpCOBOT'O IPOEKTY .



8. Kpurepii oniHiOBaHHSI Ta Po3MOAL 0aJiB, AKi OTPUMYIOTh CTYJAE€HTH

Tabmuis 8.1 — Po3nosin GaniB, SKi OTPUMYIOTH 3/100yBadi OCBITH

CkI1aioBi HaB4aIBHOI pOOOTH banu 3a ogne KinbKkicTh 3aHSTH Cymapna
3aHATTS (3aBl1aHb) KUTBKICTD
(3aBHaHHA) OaJtiB
MoaysbHI KOHTPOJIbHI pOOOTH 0-25 2 0-50
JlaboparopHi/mpakTu4yHi poO6OTH 0-5 10 0-50
Ycboro 3a cemecTp 0-100

CemecTpoBull KOHTPOJb (iCIIMT/3alliK) MPOBOAWUTHCS y pa3i BiAMOBU CTyIeHTa Bij OaiiB
MMOTOYHOI'O TECTYBAaHHSA Ta 3a HASBHOCTI JONYCKY A0 icmuTy/3aiiky. [Ipu ckiamaHHi ceMecTpoBOro
icIUTY/3aJ1iKy CTYIEHT Ma€ MOXKIIUBICTh OTpuMatu MakcumyM 100 Gais.

bineT nis icnuTy cKiIagaeThes 3 2 TEOPETHUUHUX 3alUTaHb , 1o 50 6aliB 3a KOXKHE.

[Ipuknaau 3anuTaHb

1. V yomy nonsirae crienuigHICTh KOHCTPYKTOPIB 1 IECTPYKTOpa KJacy sSK HOT0 METOIB
2. llo Take rimOOKe KOMIIOBAHHS 1 KOJIH HOTO Tpeda peai3oByBaTH
3. Ha3BiTh 1 mosACHITH BUAM nOMiMopdhizmy

4. SIxa pi3HUI MK a0CTPaKTHUM KJIACOM 1 iHTEepdeiicoM, SKIIO BOHA €.

Tabmuns 8.2 — Posnonin 6aniB, siki OTpUMYIOTH 3700yBaul OCBITH 32 BHKOHAHHS KYpPCOBOi
poboTH (ITPOEKTY).

[TosicHIOBaTIbHA 3aIIMCKa 3acTOCYHOK 3axuct pobotu Cyma
0...25 0...25 0...50 100
Tabauis 8.3 — llkanu oriHioBaHHs: OanbHA 1 TpaaUIliiHA
Cyma Ganis OHIHK? 3a TpaI[I/I‘HlI/IHOIO IIKAJIOO .
[cnut, nudepeHuiiHui 3amik 3anik

90 - 100 Bigmiaao

75-89 Ho6pe 3apaxoBaHO
60— 74 3a/10BUIBHO

0-59 HesanoBinbHO He 3apaxoBaHo

KpuTepii oniHioBaHHs po60TH 3100yBaya NPOTIAIOM CeMecTpy

3agoBiibHO (60-74). 3HATH OCHOBHI MOJIOKCHHS TEOPETUYHOrO Marepiany. Bwitn
KOPHUCTYBATHCS 3ac00aMu iH(OPMAIIiHHOT MiATPUMKH CepeoBHUIll po3poOku mporpam Microsoft Visual
Studio QT Ta iHmmx. Bwmitm BupimyBaTH 3amadi B 3 BHKOPUCTaHHSIM 3aco0iB Bi3yallbHOTO
MporpamMyBaHHsI TIOB'SI3aHMX 3 PO3pPOOKOI0 3aCTOCYHKIB Ta auHaMmiuHux O10miorek DLL. Bwmitu
PO3pOOIIATH MPOrpaMHi 101aTKU 3 BUKOPUCTAHHAM HeoOxiaHuX 3aco0iB SDK

Hoope (75-89). 3HaTH OCHOBHHI TEOPETHYHHI MarTepial B MOBHOMY 00cs3i. Bomomiti
TEXHOJIOTIEI0 TIOHIYKY JOBIJIKOBOI JiTepaTypu. BMmiTH BupimyBatu 3agadi. BwmiTa po3poOistu
MporpamMHi JOJIaTKH B CEPEIOBUIIAX HAa OCHOBI Cy4aCHUX 1HCTPYMEHTAILHUX 3aC001B ITporpaMyBaHHS.
BwMiTu BcranoBoBaTH 1 HanamToByBatu cepenoBuia IDE Ta . minarpuMyBatu iX mpaine3IaTHiCTh

Biaminno (90-100). 3HaTi OCHOBHUIA 1 JOJaTKOBHI TCOPETHYHHUI MaTepial B MOBHOMY 00CS3i.
OpientyBaTHCcsa B JOBIIKOBIH siTeparypi.. Bmitu BcranosmioBatu IDE i amanTtyBatH ii 10 BlIacHUX
notped . Bmitu po3mmproBat MoxkiuBocTi IDE 3a paxyHOK BIaCHMX MPOrpaMHUX JOAATKIB.

9 TTosiTMKA HABYAJILHOTO KYPCY

BiaBinyBanHs 3aHATH. Perymsmis npomyckiB. [HTepakTMBHUN XapakTep Kypcy mependauae
000B’s13K0BE BiJIB1IyBaHHsI MPAKTHYHUX 3aHATH. 3100yBadi OCBITH, SIKi 32 IEBHUX 0OCTaBUH HE MOXKYTh
BiJIBIAYBaTH NPAKTUYHI 3aHATTS PEryJIipHO, TOBUHHI IPOTATOM TH)KHA Y3TOJUTH 13 BUKJIaadeM rpadik
1HIUBIIYaJIbHOTO BIAMPAIFOBAHHS MPOMYIMIEHUX 3aHiATh. OKpemi NPOIYIICHI 3aHATTS MalTh OyTH



BIIMpalibOBaHi Ha HAWOIMK4Yi KOHCYJBTAIlll MPOTATOM THIKHS TICHS iX MpoIycky. BiampairoBanHs
3aHATh 3IMCHIOETHCS YCHO y GopMi CHiBOECiIM 3a MUTAHHSAMH, BU3HAUYCHUMH IUTAHOM 3aHATTS. B
OKPEMHUX BHIAJIKaX JI03BOJISIETHCS MMCHbMOBE BiJIITPAIIFOBAHHS MPOIYIICHUX 3aHATh IUISIXOM BUKOHAHHS
1HIWBIYaTHPHOTO TUCEMOBOTO 3aB/IaHHS.

JloTpuMaHHsA BUMOI aKajaeMiuyHOi J100poYecHOCTi 37100yBayaMH OCBITH MiJ Yac BUBYCHHS
HaBYaJbHO! aucuuiUIiHk. [ling dYac BHUBUEHHS HaBYAIbHOI IUCIUILUTIHM 3100yBadi OCBITH MAaloTh
JNOTPUMYBATUCS 3arajbHONPUUHITUX MOPAIbHO-€TUUYHUX HOPM 1 MpaBUI TMOBEIIHKH, BHUMOT
akajeMiyHoi goOpouecHoCTi, mnependaueHux [lomoxkeHHAM TMpoO akaaeMiuHy J0OpPOYECHICTh
HamioHanbHOTO ~ a€pOKOCMIYHOTO  YHIBEPCHTETY  «XapKiBCbKUW  aBlallliHUK  1HCTHTYT»
(https://khai .edu/assets/fil es/pol ozhennyal/pol ozhennya-pro-akademi chnu-dobrochesnist.pdf).
OuikyeTbecs, mo poOOTH 3700yBayiB OCBITH OYAyTh iX OPUTTHAIBHUMHU JIOCITIPKEHHSIMH a0o
MipKyBaHHSMH. BiZicyTHICT MOCHIIaHb HA BUKOPUCTaH1 pKepena, paOpuKyBaHHS KEpel, CIIUCYBaHHS,
BTPY4YaHHs B poOOTY 1HIIMX 3/100yBaviB OCBITH CTAHOBJIATH, ajie¢ HE 0OMEXYIOTh, IPUKJIAJIN MOKIIUBOI
aKaJIeMiqHO1 HetoOpodyecHOCTi. BUsBIeHHS 03HAK akaZeMivyHOi HeZOOPOUYECHOCTI B TUCBMOBIH poOOTI
3100yBava OCBITH € MiJCTaBOIO JUIs i He3apaxXyBaHHs BUKIIaJaueM HEe3aJIe)KHO BiJl MaciiTadiB muiariaTy
9u oOMaHy.

Bupimenusi konduikriB. [Topsiiok 1 mpoueaypu BperyiroBaHHS KOH(QIIIKTIB, MMOB’S3aHUX 13
KOPYNIIHHUMHU [TisIMH, 3ITKHEHHSIM IHTEpECiB, pi3HUMH (opMaMu ITUCKpPHUMIHAII, CEKCyaTbHUMHU
JIOMaraHHsIMH, MD>KOCOOMCTICHUMU CTOCYHKaMH Ta 1HIIMMH CUTYallisIMH, 110 MOXYTh BUHUKHYTH IIi]1
9Jac HaBYaHHs, a TAKOXK MMPABUJIA €TUYHOI MMOBEAIHKY PETIaMEeHTYIOThCS KoekcoM eTHYHOl MOBEIiHKA
B HamionaibHOMy aepOKOCMIYHOMY  YHIBEpCHUTETI «XapKiBCbKHI  aBlalliiHUl  1HCTUTYT»
(https://khai .edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-eti chnoi -povedinki/).

10 MeToanuHe 3a0e3meYeHHA

HaB4anbHO-MEeTOMWYHMN KOMIUIEKC AMCIUIUIIHU Y €JIEKTPOHHOMY BUTJISAI 3HAXOAWTHCS Ha

caifti nuctaHIiitHoOi ocBiTH XAl «MeHTop»:

— cunalbyc AUCIUILTIHY;

— KOHCHEKT JeKIi, MiApyYHUKH (HaBYaJIbHI MOCIOHHMKM), B TOMY YMCJIl B €JIEKTPOHHOMY
BUTJISI, SIK1 3@ 3MICTOM TTOBHICTIO BIMOBIAAI0Th poOO0Yiil MporpaMi TUCIMILTIHM;

— METOJWYHI BKa3iBKM Ta PEKOMEHJAIil AJi BUKOHAHHA KYypCOBUX pOOIT Ta MpPOEKTIB,
PO3paxyHKOBHX Ta PO3PaXyHKOBO-TpadiyHUX poOIT, TaOOPATOPHUX Ta MPAKTHYHUX POOIT, a
TaKOX pEeKOMEHAIII1 1151 CAMOCTIIHOI MiArOTOBKHY;

— TEMaTUKH 1HJAUBITyaJTbHUX 3aB/IaHb;

— TPUKIAIN pO3B’SI3yBaHHS THIOBUX 337a4 Y4 BUKOHAHHS THUIIOBUX 3aBJaHb;

— TWTAHHS, TECTU JJIS1 KOHTPOJIbHUX 3aXOJIiB;

— Karajoru iHhpopMaliifHux pecypcis.

11 PexomeH10BaHa Jiiteparypa

11.1 Ba3oBa

1. OBcsnHik, B. M. MoBa C++ He mis vaitnukiB [EnektponHmii pecype] : HaBu.  1oci6./
B. M. OBcsnnik, O. K. ITorymina. — Xapkis : Hai. aepokocm. yH-T iM. M. €. )KykoBchkoro «Xapkis.
aBiarl. iH-T», 2020. — 130 c.

2. OcuoBu mporpamyBanHs [Tekcr] : HaBu. moci6. / O. K. [lorynina, B. M. Ogcsanik, B. 1.
Kanamnikona, A. B. Iloryain. — Xapkis: Ham. aepokocM. yH-T iM. M. €. XykoBcbkoro «Xapkis.
asian. Ia-t», 2021. - 116 c.

3. OcHoBu nporpamyBaHHs [Enexkrponnuii pecypc] : MeToaudHi peKoMeHaallii 10 BUKOHAHHS
naboparopuux pooiT O. K. ITorynina, B. M. Oscsannik, M. O. buuok, A. B. IToryain — Xapkis : Ha.
aepokocM. yH-T iM. M. €. XXykoBcekoro «Xapkis. aBiam. iH-T», 2021. — 73 c.

4. B.B. byonuk O6’exkTHO-0pieHTOBaHE nporpamyBanHs: [[linpyunnk] / B.B. byonuk. — K.: IT-
kuura, 2015. — 624 c.: .


https://khai.edu/assets/files/polozhennya/polozhennya-pro-akademichnu-dobrochesnist.pdf
https://khai.edu/ua/university/normativna-baza/ustanovchi-dokumenti/kodeks-etichnoi-povedinki/

11.2 lonomizkna

1. Bjarne StroustrupC++Programming Language FourthEdition 2013. 1366¢.

2. Bexinu P. A. Beryn no nporpamyBanns MoBoto C++. CTpyKTypH JlaHuX: HaB4Y. 11oci6. / P. A.
Bexnuu, T. O. Kapnayx, A. b. CraBpoBcbkuit — K. : BIIL"Kuiscokuu ynisepcumem"”, 2018. — 99 ¢

3. ACTY 2938-94. Cucremu o0poOneHHst iHpopmarii. OCHOBHI MOHATTA. TepMiHM Ta
Bu3HaueHHs. — K. : Jlepxkcranmgapt Ykpainu, 1995. — 32 c.

4. Learning C++cplusplus. Pdf844.pdf

5. Kpaseup I1.0. OG’ekTHO-OpieHTOBaHE MporpamyBaHHs: HaBdy. nocionuk/ I1.0. Kpasemns. —
JIpBiB: Bumasuunrso JIeBiBcbKOI momiTexHiku, 2012, — 624c¢.

12 Indopmaniiini pecypcu

1. C++/CLI Programing [EnekTpoHHUit pecypel]. — Pexum JOCTYITY:
http://www.functionx.com/cppcli



http://www.functionx.com/cppcli

