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Abstract

ESIEIT/SE OK21 Object-oriented Programming

2021/2022 Sem. 1(3), 2(4)

Course Description
"Object-oriented programming" is discipline of university’s obligatory cycle of
educational and professional programs of higher education in the specialty 121 -
"Software Engineering”. This subject is as a part of programming training together with
discipline " Fundamentals of programming " and " System programming " which
studied in the previous years.
The purpose of presenting this discipline is to promote high professional qualities of
future professional, mastering the latest techniques and software environment for
object-oriented programming. The basis of discipline is learning by key concepts of
OOP and their implementation in multilingual linguistic basis. The discipline gives
special attention to practical training in the development of Java applications based on
object-oriented methodology, particularly when working together in a team that meets
of the specialist qualification characteristics requirements

Contents: class, object, method, encapsulation, inheritance, polymorphism, Java,
swing, interface, collections, streams, threads, events.



1 Onuc HABYAJBLHOI JTUMCIUILIIHYA

I'any3b 3HaHb, HANIPAM
MiArOTOBKH, OCBITHHO-
KBaji(ikaniiinuii piBeHb

HaiiMmenyBaHHs
NMOKA3HMUKIB

XapakrepucTuka
HABYAJILHOI JUCIUILTIHA

JACHHA Q)OpMa HaBYaHHA

['any3b 3HaHB
12 — Indopmartiitai

KinekicTh kpeauTiB — 9 TEeXHOJIOT11

Hopmarusna

Monyinis (cemecTpiB) —

Pik miaroroBku:

2
3MICTOBUX MOAYJIIB — 6 2-1 | 2-1
[HauBiTyanbHi CremianbHicTh: 121 -
HayKOBO-JOCII/HI [Hxenepis nporpaMHOro Cemecrp
3aBJaHHS — KYpCOBUM | 3a0e3neyeHHs
MPOEKT
3arajibHa KUTbKICTh 3-i | 4-1
roaun — 270 Jlekmii
26ron. | 16ron.
IIpakTHy4Hi, ceMiHapcbKi
TuXKHEBUX TOJAUH:
ayAUTOPHUX — JlabopaTopHni
3 cem—2.5; 4 cem. -1.9; . l4ron. | 14ron
IV OcBiTHBO- "
CaMOCTIMHOI Ta NV . CamocriiiHa podoTa
) . R KBTI (pIKALIIITHUI pIBEHb:
1HIUBITyaJIbHOI pOOOTH Saxanasp 110 rogn. | 90 rog.
CTYJICHTA — InauBinyaJjbHi 3aBJaHHA:
3 ceMm. —6.9; PI'P
4 cem. —5.7. Buj1 KOHTPOJI10:
Ex3amen Exsaven,
KII
Ipumirka.
ChiBBIAHOIICHHS!  KUIBKOCTI TOAWH  ayJUTOPHUX 3aHATH JO  CaMOCTIMHOI

IHIUBITyaJIbHOI pOOOTH CTAaHOBUTH:
y 3-omy cemectpi 1:2,75;
y 4-omy cemectpi 1:3.
3acTOCOBaHI CKOPOUEHHS:
OOII — 06’exTHO-OpiEHTOBaHE MPOTPAMyBaHHS.
RTTI — nuramiuna imeHTH(IKAINS TAITB JaHUX.
VMT — tabnuris BipTyaJbHUX METO/IB.




IlepenymoBOlO 111 BUBYEHHS  JUCHUILIIHU “06 ’ekmHo-opicnmosgane
npoepamysanHs”’ € YCHIINIHE 3aCBOEHHA IUCHUILIH “‘OcHosu npoepamysanHs’”,
“Onepayitini cucmemu”, Ta 3100yTI Taki pe3yabTaTH HaBUYaHHS, SAK TOHSATTS
QITOPUTMY, BMIHHS CKJIagaTd mnporpamMu Moo C, 3HAHHA TEPCOHAIBLHOTO
KOMIT F0Tepa.

HaGyti mig  dWac  BHBYEHHA  JUCHHMIUTIHU  “O06 ‘ekmuo-opienmosane
npoepamysanHs’”’ 3HAHHS € 0a30BUMU JJII BUBUEHHS TaKWUX JUCIUIUIIH, K “Imimayitine
mooeniosanus”, "Java i C# mexnonoeii npukiaounozo npoepamysanusn”. HaObyTi 3HaHHS
Ta BMIHHSI 3aCTOCOBYIOTHCS TaKOXX Yy BHUKOHAHHI KYpPCOBHX IPOEKTIB B MOJAJBIIMX
ceMecTpax Ta BUITYCKHOI 0akalaBpChKoOi poOOTH.

OO00B’SI3KOBOI0 YMOBOIO BUKJIaJIaHHS AUCIUILUIIHU € TIPOBEJIEHHS J1a00paTOpHOIO
NPAKTUKYMYy 13 3aCTOCYBaHHSIM NEPCOHAIBHUX KOMIT'IOTEPIB Ta CIEIialli30BaHOTO
1HTErPOBAHOIO CEPEIOBUIIA PO3POOKHU ITporpam, Hanpukia, Eclipse.

2 MerTa HAaBYAJBLHOI AMCIHUILIIHA

Metoro  BUKIAJaHHS  HaBYajdbHOI  AUCHUIUTIHU ‘06 ekmuo-opienmosane
npocpamyeanHs”’ € 3aKpIIUVICHHS Ta PO3BUTOK 3arajbHUX Ta (PaxOBUX KOMIIETEHIIIH
OakanaBpa B Tanmy3i 3HaHb 12 — Inhopmayitini mexnonoeii.

3o0kpema, 11e Taki 3arajbHi KOMIETEHTHOCTI, fIK:

— 3KI1. 3narHicTh 10 aOCTPaKTHOTO MHUCIIEHHS, aHAJI3y Ta CUHTE3Y;

— 3K2. 31atHicTh 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYAIlisX;

— 3K3. 31atHicTh CHUIKYBAaTHUCS JEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCbMOBO;

— 3KS5. 31artHicTh BUMTHCS 1 OBOJIOIBATH CYYaCHUMU 3HAHHSAMU,

— 3K6. 3patHicTh 10 momyky, oOpoOJeHHsl Ta aHamizy iHQopMauii 3 pi3HUX
JDKEpeT,

— 3K7. 3narHicTh mpaItoBaTi B KOMaH/II;

— 3K13. 3naTHicTh mpaIroBaTi B MKHAPOJHOMY KOHTEKCTI.

Takox Taki (haxoBl KOMITETEHIIII:

— @KI5. 3natHicTh 11eHTU(DIKYBaTH, Ki1acu(pikyBaTh Ta (GOPMYIIOBATH BUMOTH
710 IPOrpaMHOro 3a0e3neueHHs

— ®KI17. 3patHicTh po3poOJSATH apXITEKTYpPH, MOJIYyJi Ta KOMIIOHEHTHU
IIPOTrPaMHUX CHCTEM;

— ®K19. 3patHicTh moTpumyBaTuCs crenudikamii, CTaHIapTiB, MpaBUI 1
peKoMeHalii B mpodeciiiHiii rajty3i Mpu peaizallii IpoLeciB )KUTTEBOTO LUKITY;

— ®K24. 3partHiCTh HaKONUYYBaTH, OOpOONSITH Ta CHUCTEMAaTH3yBaTH
npodeciitHi 3HaHHS 100 CTBOPEHHS 1 CYMPOBOKEHHS MMPOTPaAMHOTO 3a0€3MeYeHHS Ta
BU3HAHHS BOKJIMBOCTI HABYAHHS MTPOTIATOM BChOTO KHUTTS;

— ®K27. 3gaTHiCTh OOTpYHTOBAaHO OOMpaTH Ta OCBOIOBATH 1HCTPYMEHTapid 3
PO3pOOKH Ta CYNPOBOKEHHS IPOrPAMHOI0 3a0€3MeYeHHS;

— OK28. 31aTHICTh JO aITOPUTMIYHOTO Ta JIOTIYHOTO MUCJICHHS.

3 OuikyBaHi pe3yJibTaTH HABYAHHS 3 IMCUUILIIHU

Hapuanpbna  mucrumuiina — “O6’ekmuo-opienmosane  npocpamysanus’”  Mae
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JOTIOMOI'TH CQOPMYBATH HACTYIHI MPOrPaMHi pe3yIbTaTH HaBYaHHS:

— [IPO1. AmnanmizyBaTu, LiJIECHPSIMOBAHO IIyKaTH 1 BUOUpATH HEOOXiAHI ISt
BUpIIICHHA NpodeciiiHuX 3aBAaHb 1HGOPMAIIHHO-TOBIAHUKOBI pecypcu 1 3HaHHS 3
ypaxyBaHHSM Cy4aCHUX JIOCSTHEHb HAYKH 1 TEXHIKU;

— [IPO5 3matu 1 3acTOoCOBYBaTH BIAMOBIAHI MaTeMaTH4HI MOHSTTS, METOIU
JIOMEHHOT0, CHUCTEMHOTO 1 00'€KTHO-OPIEHTOBAHOTO aHajizy Ta MaTEeMaTUYHOTO
MOJIETIIOBaHHS JJ1s pO3POOKH MPOTPaMHOTO 3a0€3MeUeHHS;

— TIP06. VYwminHs BuOMpaTH Ta BHUKOPHUCTOBYBAaTH BIANOBIAHY 3ajadyl
METO/I0JIOT1I0 CTBOPEHHS IIPOTPAMHOTO 3a0€3MECUCHHS;

— TIP07. 3HaTm 1 3acTOCOBYBaTHM Ha MPAKTHII (1)yHI[aMeHTaJ'H>H1 KOHIIEIII],
napajurMi 1 OCHOBHI MNPUHIMNKM (YHKIIOHYBAaHHS MOBHHUX, IHCTPYMEHTAJIbHUX 1
00YHCITIOBANILHUX 3aC001B 1HKEHEPIl MPOrpaMHOro 3a0€3MeUeHHS,

— TIP08. BmiT po3po0msiTi TIOAMHO-MAIIMHHUN 1HTEpENC;

— [IP13. 3natu 1 3acTOCOBYBAaTH METOAU PO3POOKU AITOPUTMIB, KOHCTPYIOBAaHHS
MPOrPaMHOTO 3a0€3MeUeHHs Ta CTPYKTYp JaHUX 1 3HAHb;

— TIP15. MoTuBOoBaHO 0OMpaTH MOBHU MPOrpamMyBaHHS Ta TEXHOJIOT1I po3pOOKHU
JUIS PO3B’sI3aHHS 3aBJJaHb CTBOPEHHS 1 CYIPOBOXKEHHS MPOTPaMHOT0 3a0e3MeUeHHS,

— TIP16. MaTn HaBMYKM KOMaHIHOI PO3POOKH, MOroKeHHs, opopmieHHS 1 1
BUITYCKY BCIX BU/IIB POTPAMHOT JOKYMEHTAIIIT,

— [IP23. BMiTH JOKYMEHTYBaTH Ta MPE3EHTYBaTH pe3yJbTaTH pPO3pPOOKU
MIPOTPAMHOTO 3a0€3MEYEHHS.

4 Kpurepii oniHIOBaHHS pe3yJ/IbTATiB HABYAHHS

BigmoBimHo 1m0 «Il070KE€HHS MpPO MOTOYHE Ta IMiJICYMKOBE OIIHIOBAHHS 3HAHb
3a00yBaviB BUINOI OcBITH HalioHAJIBHOTO VHIBEPCHUTETY «YEPHITIBCHKA MOIITEXHIKA,
JI0YOr0 B YHIBEPCUTETI €K3aMEHalliifHa OI[iHKa Mae€ Bl CKJIaJIOBUX:

- pe3ynbTar poboTH y cemecTpi — Bara 60%.

- pe3yJbTaT OTPUMaHUI Oe3nocepeIHbo Ha icnuTi — Bara 40%.

Jlo icnuTy NOMyCKalOThCS CTYICHTH, 1110 BUKOHAJIM YC1 3alUIaHOBaHI HA CEMECTP
3aBJaHHs 3 IICYMKOBOIO OLIHKOK He MeHmie 60 0aniB (3a 100 — GaNbHOIO IIKAIOH
ominroBauHs). OkpiM Toro, BignmoBimHo a0 «IlogoKeHHS...», Taki CTYICHTH, 3a
Oa)XKaHHSIM, MOXKYTbh OTPUMATH OLIIHKH «JIOCTaTHBO» Ta «33J0BLIBHO» 0€3 ICIUTY.

CryneHTy, 10 MalOTh MiICYMKOBY OIIIHKY 3a CEMECTp MeHIne Hixk 35 OamiB (3a
100 — OanpHOIO MIKAJOK OIIHIOBAHHS) NOTPEOYIOTh IOBTOPHOIO BHUBYEHHS
JIUCIIUIIIHHA.

3 TUMH CTyJIEeHTaMH, SKi 10 TIPOBEACHHS ITJICYMKOBOTO CEMECTPOBOTO
KOHTpPOJII0O HE BCTUIJIM BHUKOHATH BCi OOOB’SI3KOBI BUAM POOIT Ta MalOTh MIJCYMKOBY
OLIIHKY 3a cemecTp BiA 35 mo 59 Oamie (3a 100 — OanbHOIO MIKANOK OIIHIOBAHHS),
MIPOBOJIATHCS JOJATKOBI 1HAMBIMyalIbHI 3aHSTTS, 32 pe3yJbTaTaMU SKUX BU3HAYAETHCS
PIBEHb 3aCBOEHHS MaTepialy, Ta Yd HEOOXiTHE TOBTOPHE BUBUYCHHSI TUCIIUTLIIHU.

Jlucrumriny MOKHa BBaXKaTH TaKO0, M0 3aCBOEHA, SKITO CTY/ICHT:

1) 3Hae:
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— 0a30Bl MOHATTS 00 €KTHO-OPIEHTOBAHOTO IpOTpaMmyBaHHS (MOIYJIb,
00’exT, KJ1ac, inTepdeiic, abcTpakTHUN KIac);

— OCHOBHI BJIaCTHUBOCTI 00’€KTa (CTaH, MOBEIIHKA Ta YHIKAJIBHICTD);

— TpU3HAYEHHS Ta CTPYKTYPY KJacy;

— TOHSATTS MPO YCIAAKyBaHHs, MOJIMOP(}I3M Ta IHKAICYJIALIIO;

— kiac Object, ocHOBHI MeTou Kiacy Object;

— OCHOBHI KOHTEHHEPHI KJIacH, OTJIST;

— OCHOBHI KJIaCH BBOJIy-BHBO/LY, OTJISI;

— OCHOBHI KJIacH JIJIsl OpraHi3allii MOTOKiB;

— 3aco0u 0OpOOKU BUKITIOUECHD;
2) BMie€:

— TPOBOAUTU OO0’€KTHO-OPIEHTOBAHMW aHaNI3 MpeaMeTHOi olmacti 1
BHU3HA4YaTH a0CTPaKIlii 3 MIHIMAJIBHUMH HEOOX1JHUMHU BIIACTUBOCTSIMH;

— BHUKOPHUCTOBYBAaTH MOKJIMBOCTI CEpelOBHINA PO3POOKH Jisi CTBOPEHHS
Ta TMOAJBIIIOTO 3aITyCKY MPOCTOTO MPOEKTY;

— Hamucatd Ha Java cnenudikaiiio Kiacy, sSsKui yCHaJKOBY€ IHIIUM Kjac
4y 1HTEpPEIic;

5 3aco0u IiarHOCTUKHU pe3yJbTATiB HABYAHHS

3acobamu OIIHIOBAHHS pe3yJIbTAaTiB HABYAHHS 3 TUCIUIUIIHU y1-My cemecTpi €:
— cmiBOecija 13 CTyJIEHTOM 10 pe3yibTaTam J1abopaTopHUX pooiT;

— TIMCHMOBI T€CTOBI KOHTPOJIBHI,

— PI'P;
— ICTIHT.

3aco0oM OIIIHIOBAHHS Pe3YJIbTaTiB HABUYAHHS 3 NUCIUIUIIHUA Y 2-My CEMECT)I €:
— cmiBOecia 13 CTyJIEHTOM 10 pe3yibTaTam JIabopaTopHUX poOiT;

— MHUCHMOBI TECTOBI KOHTPOJIbHI;

— ICIIHT;

— KYpPCOBUU MPOEKT.

6 IIporpama HaBYAJBLHOI AUCHUIIIHH

Cemectp 1
3micToBuiit Mmoay.s 1. HIBuaKKMi cTapT

Tema 1. Bcmyn

[Ipeamer Ta 3aBmaHHs Kypcy “OO0’€KTHO-OpPIEHTOBAHE MPOTPAMyBaHHS .
CtpykTypa HaBYaJIbHOTO Kypcy. HaBuanmpbHO-MeTOau4Ha JiTeparypa 3 TUCIUILIIHU.
CxiaiHiCTh TIporpamMHOro 3abe3nedyeHHs Ta 3acoou 0opoThOU 3 Hero. IcTopist PO3BUTKY
OOIL. Ywucte 1 «ne gncte OOID». KopoTki BiIOMOCTI PO MOHATTS 00 €KT Ta KJIac Ta
0COOJIMBOCTI OKpEMHUX MOB 00’ €KTHO-OPIEHTOBAHOTO ITPOTPAMyBaHHS.

Java — sk 3pa3ok 3Bake€HOI peaiizallii 00’€KTHO-OPIEHTOBAHOIO TMIJIXOAY MO
nporpamyBaHHsi. Yomy He C++? IcTopis BUHMKHEHHs Ta po3BUTKY Java. Ilnardopma
Java. CepenoBulie KOMIUISILIT Ta cepeAOBUIIE BUKOHAHHS Java.



Tema 2. 3acanvui gioomocmi npo mogy Java

Andasit MoBu. Inentudikaropu. JJoMoBIEHOCTI 1010 CTBOpPEHHS iMeH. Bumau
koMeHTapiB. ba3osi Tunu. Onepariii Haa 6a3oBuMu Tumamu. Oneparopu. Macusu.

Tema 3. 3azanvna xapakmepucmuxa cepedosunia po3pooxu Eclipse

[Tonsitrs  mpoektry, makety, kiacy. CrapmaptHi manenmi. [licouHwuiis.
ABTOTEHepaIlis Koay. ABTOAOMOBHEHHS Koay. Hapirartis.

Tema 4. Bukopucmannsa cmanoapmnoi 6ioniomexku Knacie Java

OcHoBu poboTH 3 KiacamMu. MeToau KjaciB Ta MeToau 00’ekTiB. CTBOpEHHS
00’€KTIB.

YrunmitHi  kiaacu  System, Math, Arrays. Kmacu String, StringBilder,
DecimalFormat. Kinacu 06010HKH.

Tema 5. Ozna0 6ioniomexu Swing

Knacu 610mioTexu Swing. I1aneni, KOMIOHEHTH, MEHEIKEPH KOMITOHOBKH, IO
KOMITOHEHTIB.

3microBuit Moy b 2. OcHoBHI kKoHuenuii OOII

Tema 6. ITonamms knacy

Knacwu, sik 3aci6 omnucy abcTpakiiiii peaqbHUX CyTHOCTEH.

Im’st xacy Ta BUpIIIEHHS TPOOIEMH YHIKAIBHOCTI IMEH.

Bwmict ¢aitny kimacy. OronomieHHs nakery. OroJIONmIeHHs IMIIOPTY. 3aroJioBOK
kiacy. Tino knacy. Knacu daitny kiacy.

Bwmicr Tina kiacy.

OroJomrends ta iHimam3anidg moais. Cratuudi nond. bioku 1Himamisarmi.

Mertoau. JlokanbsHi 3MiHHI MeTOIB. 3MiHHA this.

Koncrpykropu. Koncrpykrop super(). XXurresuit ki o6’ekry. CTBOpeHHS Ta
3HUIIEHHS 00’ €KTIB.

Pi3HOBUAM KJaciB 3a CTPYKTYpOK — KIJIACH YTHIITH, Kiacu (paOpuku 0O €KTIB,
KJIACH CTPYKTYPH JAHUX.

AOcTpakTHi kiacu Ta iHTepdericu. DyHkiioHanbHi 1HTepdeiicu Ta naedonTHi
METO]IH.

BHyTpimiHi, ToKaapH1 Ta aHOHIMHI1 KJIACH.

Tema 7. Cnaoxkyeanusn

Busnauennss moHsaTTs cnaakyBaHHsA. [lepeBarm 1 HEAONMIKM BUKOPUCTAHHS
MexaHi3M crnaakyBaHHs. [IpuHnmn migcraHoBku LSP, «mpaBuiibHI» 1 «HENPaBUIBHI»
dhopmu criankyBaHHs. OCOOIMBOCTI BUKOPUCTAHHS MHOKMHHOTO CITaJIKyBaHHS.

[lepeBaHTaK€HHS METO/IIB Ta TOJIIB.

Oco0MBOCTI BUKOPUCTAHHS MOHATH TUII 1 KJIac.

Tema 8. Ilonimopgizm

BusHaueHHs: MOHATTSA mnodiMopdizM. AHTaroHiaM mnoxiMopdizMy 1 Tumizaiii.
Mnsaxu peamzanii noximMopdizmy B Java. Ilonstrs y3aranbHeHoro koxy. [lomximopdHi
3MmiHH1 Ta MeToau. [lepeBaru. [IceBao mommopdizm (TIepeBaHTaAKEHHS).



Tema 9. Inkancynauin

Busznauennss moHsATTS iHKancymsmii. Krnacuune Ta  po3mmpeHe TOHATTA
iakancysnii. Cnenudikatopu nocrymny. [lepeBaru iHkancynsiii.

3micToBuii  Moayiab  3/1. Peamizamisi = cmemm@iuHUX — TeXHOJOTrii
NporpamMmyBaHHs
Tema 10. Texnonozii 06pooKy eunamkosux cumyauiii

[ToHSATTS PO BUHATKOBY CUTYAIllO 1 00’ €KT-BUHATOK. Bukug BUHATKY. O0poOKa
BUHSTKY.

Tema 11. Texnonozii cmeopenns ma oopooKu nooiii

[IpoGnema B3aeMO3B’SI3KIB MiX KepenoM momii Ta 1 ciyxadem. Illabmon
npoektyBanHss Observer. MexaHni3m peanizanii mofii Ha 6011 mkepena ta i 00poOku Ha
ooui cnyxaya. CTaHAapTHI KJIACH Ta IHTEpEencH 1uid peanizanii mogii.

Tema 12. Poooma 3 ¢aitnamu ¢ Java

Ormsan 610mioTekn BBoay BuBOAY IloTokoBI Kiacu: (opMaTHE BBEICHHS-
BHUBEJICHHS, MaHIMyJsATOpU, 0OMiH 1HDOpMaIli€to 3 (aitnamu.

Tema 13. Cepianizauin 06’ckmis

[ToHsATTS CTPYKTYypH 00’€KTy Ta mpobiemu 30epexkeHHs 1H(opMallli mpo HbOTO.
Knacu nist peanizaiii cepiamnizaiii. [Ipukinan BuKopuctanHs y 1abopaTtopHiil poOoTi.

Tema 14. Iliocymxu

[Tincymku nepioro cemectpy. KopoTkuii orssia npoiieHoro Matepiainy.

Cemectp 2

3micToBuii  Moayiab  3/2. Peamizamisni  cmemm@iuHUX ~ TeXHOJOTrii
NporpamMyBaHHs
Tema 15. Bcmyn

3aBganHs Ha cemecTp. Orisiy TeM MHHYJIOTO ceMecTpy. TecT Ha 30epeKeHHs
3HaHb.

Tema 16. Texnonocii nepeoaui cneyugiunux onepauyiit Kopucmyeauie
y memoou

[ToctanoBka npoGaeMu. Oryisi HUISXIB BUPIMIEHHS MPOOJEeMU y 1HIIMX MOBax
nporpamyBaHHsl. Meroauka BupilieHHs mpoOiemMu y MoBi Java. [lii po3poOHuMKa
y3arajpHeHoro meroay. /[ii kopuctyBaya y3aralbHEHOrO METOAY.

Tema 17. /Iamooa ghynkuii

Ornsan dyHkuioHanbHUX i1HTEpdeiciB. CTBOpPEHHS Ta BUKOPHUCTAHHS JiAMOJa
byHKIIIH

Tema 18. Texnonozii nocniooenoi 06pooku 2pyn 06°ckmie

[MoustTs mpo itepatop. Intepdericu Enumeration, Iterator. Ipukian peanizariii
1Teparopa.

3micToBHMii MoayJib 4. KoHnTeiiHepn

Tema 19. Ilpocmi konekuii Java
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Ornsa koHTeliHepHoi 0i0mioTekn Java. Inrepdeiic Collections Ta List. Ormsn Ta
MOPIBHSUTBHUH aHalli3 KJIaciB, IO peai3yroTh iHTepderic List.

[Tonsitrs mpo renepiku y Java. IlepeBarm Ta HENOMIKH iX BHKOPUCTAHHS.
[Tpuknaam BUKOpUCTAHHS TEHEPUKIB Y CTaHJAPTHUX Kiacax Java.

AyTOOOKCIHT, aHOOKCIHT

Tema 20. Opzanizayia uepz ¢ Java

[arepdeiicu Queue Ta Deque. Ormsn Ta NOPIBHAJNBHUM aHai3 KiIaciB, IO
peatizyloTh 111 iHTepdeiicu.

Tema 21. Opzanizauis muoxcun ¢ Java

Iarepdeiicu Set, SortedSet, NavigableSet. Ornsg Ta mnOpiBHSUIBHUN aHANI3
KJIaciB, 110 Peaji3yroTh 111 IHTepQeHcH.

Tema 22. Acouiamueni macueu ¢ Java

Iarepdeiicu Map, SortedMap, NavigableMap. Orasin ta HOpiBHSUIBHUE aHAI3
KJIaCiB, 110 peasi3yloTh 111 1HTepdeiicH.

Tema 23. Ilpobaemu 06pooKu KoeKkyiil y 6azamonomouyHux 3acmocy8aHHIx

CtBOpeHHs MOTOKOOEe3MeuHux Konekuiid Mmerogamu kinacy Collections.
Kiacu xonekuiit nmakery java.util.concurrent

3micToBHMi MoayJib 5. [loToku B Java

Tema 24. Ocnosu 6azamonomounozo npozpamysanns ¢ Java

[TonsiTTs mpotiecy 1 motoky. CrocoOu CTBOPEHHS MOTOKIB. MeToau yrpaBiiHHS
BUKOHAHHSIM MOTOKY. 3aCO0M KepyBaHHS B3a€EMO/IIEI0 MOTOKIB.

[Ipobsiema cymicHOro BukopucTaHHsi naHux. CuHxpoHizaiis. PiBHI 6e3mneuHocTi
MOTOKIB.

Tema 25. bioniomexa knacie nakemy java.util.concurrent

Henpsimi Metoau ctBopeHHs moTokiB. Ilynam morokiB. Taiimepu. YUepra momiid
rpadiunoro intepdeiicy. [loBepHeHHs pe3ynbratiB i3 motokiB. [aTepdeiicu Callable ta
Future.

Cunxponizaropu. Kmacu Semaphore, CountDownLatch, CycleBarrier, Phaser,
Exchanger,

Tema 26. bioniomeka knacie naxemy java.util.concurrent.atomic

[TpoGiiemi cymicHOT 00poOKM maHuX AcKiabkoma motokamu. Ilomstrs Visibility,
reordering, happened-before, cnenndikarop volatile.

Heb6nokyroua cuaxponizaitisi Ha ocHoBi omepartii CAS.

Knacu AtomicLong, AtomicDouble, LongAdder, DoubleAdder.

3MmicToBHMIA MoayJib 6 I'padika

Tema 27. bazoei nonammas zpaghixu Java

[TousaTTss rpadiuHoro KoHTEKCTy. Metoau pucyBaHHs kiaciB Graphics Ta
Graphics2d. Mertoau Tpanchopmariii 300pakens kimacy Graphics2d.
Knac java.awt.Color. Metoau cTBOpeHHS KOJIBOPIB Ta MPOCTOPH KOJIBOPIB.

Tema 28. /looamkosi moxcausocmi pooomu 3 zpagixoro Java
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Knac BasicStroke ta iioro BUKopucTaHHs

[arepdeiic Shape. Knac GeneralPath ta #oro meromau.
Adinni neperBopenns. Kirac Buferedlmage i po6ora i3 300paykeHHAMHU.

Tema 29. Iliocymku

Ornsan teMm kypey. [lepcnexktusu Bukopuctands OOl it BupileHHs: HAyKOBHX 1
NPaKTUYHUX 3a/1a4.

7 CTpyKTypa HaBYAJIbHOI AU CHUILTiHA

KinbkicTb roguH ana AeHHoI/3a04HOI
¢hopmu HaBYaHHA

Ha3Bu 3micTtoBUX MoayniB i TeM o Y Tomy uucni
o . .
2 % © o
o 2
@ = = 3]
1 2 | 3] 4 |56 9] 10 [11] 12|
Cemectp 3
3micTroBuii moay.s 1. IHIBuakuii crapr
1 Beryn 4 2 1 1
2 3araipHi BiZOMOCTI Ipo MOBY Java 7 2 1 4
3 Ormsan cepenosuiia po3pooku Eclipse | 11 2 1 8
4 B‘I/IK(‘)pI/ICTaHHSI CTaH/IAPTHOI 10 1 1 8
610mioTexu kinaciB Java
5 Orusaz 6i6miorekn Swing 20 1 1 18
Pa3om 3a 3mictroBuM moay.aem 1 52 8 5 39
3microBuit MoayJb 2. OcHoBHI koHuenuii OOII
6 IloHATTs 00’€KTy Ta KJIacy 12 2 1 9
7 CnankyBaHHs, GOpMHU CIIaIKYBaHHS 10 2 1 7
8 Tlomimopdism. PizHOBHIM Ta
HeoOxiani nepexymoBu OOII 20 2 1 17
nosriMmop(izMy. Y3araJibHEHUI KOJI.
9 MoayabHICTb Ta IHKAICYJIIALISA
abcTpakiiii 10 2 1 7
Pa3zom 3a 3micToBUM MoayJiem 2 52 8 4 40
3micToBuii MoayJnb 3/1. Peanizanin cnienuivyHux TexHo0rii
nporpamyBaHHs y Java
10 TexHoorii 00pOOKH BUHSTKIB 10 2 1 7
11 TexHosorii cTBOpeHHS Ta 0OpPOOKHU 10 2 2 6
noJIii
12 Pob6ota 3 aiinamu B Java 10 2 1 7
13 Cepianizauis 00’ €KTiB 10 2 1 7
14 Tlincymku 6 2 4
Pa3om 3a 3microBuM Moaysaem 3/1 46 10 5 31
Y cboro roauH 3a cemectp 3 150 26 14 110
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1| 2 | 3| 4 |56 9] 10 |11] 12 |
Cemectp 4
3micToBuii MoayJb 3/2. Peadizanis cnenuivyHUX TeXHOJIOT i
nporpamyBaHHsa y Java
15 Bcryn. 3aBganns Ha cemectp. Ormsg 8 1 1 6
TEM MUHYJIOTO CEMECTPY
16 Texwnouorii mepenayi oneparii 10 1 1 3
KOPUCTYBaYiB y METO/IU
17 JlamOna dyHKIii 9 1 1 7
18 TeXHOJI?Fll TOCIIi/I0BHOT 00poOKH 10 1 9 7
rpyn o0’ €KTIB.
Pa3om 3a 3micToBUM Moaysiem 3/2 37 4 5 28
3micToBuii Moayuab 4. Konreiinepu
19 TIlpocrti konexkii Java 7 1 6
20 Opranizaris yepr B Java 8 1 1 6
21 Opranizanis MHOXHH B Java 8 1 1 6
22 AcoriaTuBHi MacuBH B Java 9 1 2 6
23 IIpobGiiemMu 0OpOOKH KOJEKITIH Yy 7 1 6
0araTonoTOYHMX 3aCTOCYBaHHSIX
Pa3om 3a 3micToBUM Moay.em 4 39 5 4 30
3micToBuii Moayab 5. Iloroku B Java
24  OcHOBH 0araTonoTOYHOTO 10 1 1 3
nporpamyBaHHsI B Java
25 bibiioreka Ki1aciB makery
. . 8 1 1 6
java.utll.concurrent
26 bibmioreka Ki1aciB makeTy
. . d 9 2 1 6
java.utlI.concurrent.atomlc
Pa3om 3a 3micToBUM Moay1eM 5 27 4 3 20
3micToBuii Moayab 6. 'padika y Java
27 Ba3osi nmousTTs Tpadiku Java 8 1 1 6
28 JlonaTkoBi MOYKIJIMBOCTI pOOOTH 3
! 8 1 1 6
rpacdikoro Java
29 Ilincymku 1
Pa3om 3a 3micToBUM MojyJ1eM 6 17 2 12
Ycboro roguH 3a cemectp 4 120 16 14 90
Ycboro roauH 3a gucuumiainy | 270 42 28 200
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8 Temu J1a60paTOPHUX 3aAHATH

Ne KinbkicTh
s/ Ha3Ba temn roxun (1/3)
Cemectp 1
1| Beryn 2
2 | 3HaifoMcTBO 3 0a30BMMU THIIAMU Ta OllepaTopaMu MOBH “‘Java” 2
3 | 3naiiomcTBO 3 6i6mioTeKOO JRE 2
4 | O0’exTHA MOIENb Java 2
5 | 3naitomcTBO 3 6i0II0TEKOI0 SWINQ 2
6 | Peamizanis Mexanizamy 00poOku moziii B Java 2
7 | IloTroku BBOAY-BUBEACHHS 1 cepiaitizallis 00’ €KTIiB 2
Pa3om 3a cemectp 1 14
Cemectp 2
8 | Bukopucranns Ta peasizallis iTeparopis 2
9 | [IpoBeneHHs EKCIIEPUMEHTIB 3 y3araJJbHCHUMH METOJIaMHU, IO JTI03BOJISFOTh 2
BHUKOPHUCTAHHA crieluIYHUX onepalliii KopucTyBaua
10 | Konekuii Java 2
11 | Kaprtu BimoOpakenHs Java 2
12 | HocnimxeHHs 3ac00iB CTBOPEHHS MOTOKIB JaHUX B Java 2
13 | Oprani3zanis B3aeMoii MOTOKIB, 10 BUKOHYIOTHCS MMapajIebHO 2
14 | Po6ora 3 rpadikoro 4
Pa3om 3a cemecTp? 14
Pa3zom
9 Camocriiina po6ora
Ne KinbkicTs
3/ Ha3ga temu roaun (1/3)
Cemectp 1
1 [ PobGora 3 KOHCIEKTOM JEKI[1H, METOJUIHUMH BKa31iBKaMU, OCHOBHOIO Ta 48
JI0JTATKOBOIO JIITEPaTypolo, MArOTOBKA JI0 TECTIB
2 | IlinroroBka 10 1a00paTOPHUX 3aHSIThH 32
3 | BukoHaHHS po3paxyHKOBO-TpaiqHOi poOOTH (KOHTPOIBHOI poOOTH) 30
Pa3zom 3a cemectp 1 110
CemecTp 2
1 | PoOora 3 KOHCIIEKTOM JIEKI[IH, METOAUYHHUMH BKa3iBKaMH, OCHOBHOIO Ta 16
JI0JTATKOBOIO JIITEPaTypolo, MArOTOBKA JI0 TECTIB
2 | [TigroroBka 10 1a00paTOPHHUX 3aHSThH 26
3 | BukoHaHHS KypCOBOTO TIPOCKTY 48
Pa3om 3a cemectp 2 90

Pazom

200
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10 ImpuBigyaabHi 3aBIaHHS

Po6ounMm mmanom mepeadadyeHo BUKOHAHHS 1HIWBIAyadbHUX 3aBJaHb y BUTIISIIL
KYpPCOBOTO MPOEKTY Yy APYTOMY ceMecTpi. BuUMoru 10 KypcoBOro mpoeKTy MICTATHCS Y
METOJIMYHUX BKa3iBKaX J10 BUKOHAHHs MpoekTy [14.2]. BukoHaBmm poOOTY, CTYIEHT
Ma€ TPEICTaBUTH 3BIT.

11 MeToan KOHTPOJIIO

[ToToyHMiT KOHTPOJIH MPOBOAUTHCS IUIAXOM CIUIKYBAaHHS 13 CTYACHTaMH i 4yac
cmiBOeciy Mo TeMam J1abopaTopHUX 3aHATh Ta TecTiB [14.1].

CeMecTpoBUll KOHTPOJIb 3@ pe3yJbTaTaMU BUBYEHHSI JUCHMIUIIHU y HEPLIOMY
CEMECTp1 MPOBOJUTHLCS B OCTAHHIN aTecTalliHUN THXKIEHb ceMecTpy. banu 3a cemectp
OOYHCITIOIOTHCS 32 pe3ysibTaTaMu JIAOOPaTOPHUX pPOOIT Ta TECTOBUX KOHTPOJIBHUX, SIK
cepenne apudmernune ycix pesynbrariB 3a 100-6anpHoro mikanow. OTpuMaHe cepeHe
3HaueHHs MHOKuMO Ha 0.6, 110 1 Oyzae pe3ynbrarom 3a ceMecTp. OLIHKa BUCTABIISETHCS
y BIANOBIAHY Tpady eK3aMeHaliifHOi BIJOMOCTI.

Ha icnuti cTyAeHT roTye BiANOBiAI HAa TPU MUTAaHHA OLIETY 1 MICHIA LBOTO
CHUIKYEThCS 3 BUKJIaAadyeM. Ko)KHE NMHUTAHHS OLIHIOETHCA 3a 12-0anbHOIO MIKIIBHOIO
cuctemoro. Ille g0 4YoTUpbOX OamiB CTYAEHT MOXKE OTPUMATH, BIANOBIAAIOYM Ha
J0JIaTKOB1 MUTAaHHs. TaKuM YMHOM CTYAEHT MOXke oTpumaTu a0 40 Ganis.

3aco00M OI[IHIOBaHHS PE3yJIbTATIB HABYAHHS 3 JUCLUUIUIIHA y 2-My CEMecCTpl €
KypcoBuil mpoekT. OIiHKa 32 MPOEKT BUCTABISETHCA SK CEpeaHE apu(PpMETHUHE IBOX
ckianoBux 3a 100 6anpHOIO MIKAIOHO:

— OIIIHKM KEpiBHHUKA MPOEKTY, [0 BPaXOBYE CBOEYACHICTh 3aBEPILIEHHS MPOEKTY,
HOTO CKIIQIHICTB, SIKICTh KOJIy Ta 0(hOPMIICHHS,

— OIIHKK KOMICIi 3a Tpe3eHTaIlil0 pe3yJbTaTiB BUKOHAHUX 3aBJaHb Ta
nociikeHb. CTyIEeHT Ma€e 3p0OUTH KOPOTKE MOBIJOMIIEHHS PO TEMY POOOTH 1 HUIAXHU
BUPILIEHHS 3aBAaHb, sIKI OyJIM MOCTaBJIEH] Y TEXHIYHOMY 3aBAaHHI. OKpIM TOTO CTYIEHT
Mae JaTH BIAMNOBI/I Ha MPAKTUYHI 1 TEOPETUYH1 TUTAHHS.

12 Po3noaia 6aJiB, siki OTPUMYIOTH CTY€HTH

[ToTOuHMI KOHTPOJIb 32 pe3ybTaTaMH JIA0OPATOPHUX POOIT Ta TECTIB

KinbkicTs 0aJiB
Ycboro 0... 100
1 [TigroroBneHiCTh 10 Ja00pPATOPHOT POOOTH. 0... 10
2 CaMOCTIfHICTh BUKOHAHHS JJA00PaTOpHOT poOOTH. 0... 25
3 CBO€YACHICTh BUKOHAHHS JIA0OPaTOPHOi pOOOTH. 0... 15
4 [ToBHOTA 1 sIKICTb O()OPMIICHHS 3BITY. 0... 6
5 TeopeTnuHe TUTaHHS 0... 22
6 [IpakTu4He 3aBIaHHS 0... 22
TecTn 0... 100
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OuniHka 32 BUKOHAHHS ITPOEKTY

Bua podoorn dopma KOHTPOJIIO Kixnkicrs
p P P 0aJiiB
[Iporpamna yactuHa 1. BignoBimHICTh yMOBaM 3aBAaHHS 0... 20
2. BianoBigHICTh BUMOTaM CTaH/IAPTIB 0... 10
[losicHrOBanbHA 3anMCKa 1. OGrpyHTOBaHICTh TEXHIYHUX PillIEHb 0... 20
2. [TocunanHs Ha nepIomKepena 0... 5
3. BianoBiaHicTh 0(hOpMIIEHHSI BUMOTaM 0... 15
4. CBo€yacHICTh 31a4l 0... 10
3axUCT KypCOBOI'O IPOEKTY CamocTiiiHICTh BUKOHaHHA (BiAMOBiAI Ha 0... 20
3armMTaHHs)
Pa3zom 0... 100
IincymKoBHii KOHTPOJIb
Tenut KinbkicTs
0aJiB
1 Teopermune nuranus i3 mpakTHYHUM 3aBIAHHSM [0 TEMi INTAHHS 0... 12
2 TeoperndHe MATAHHS i3 MPAKTHYHAM 3aBIAHHAM [0 TeMi THTAHHS 0... 12
3 IIpaxTnume 3aBIAHHS i3 IPAKTHYHHM 3aBIAHHSM 10 TEMi THTAHHS 0... 12
4 JlonaTkoBi IUTaHHS 0... 4
Omninka 3a iciurt 0... 40
IlIkaJsa ouinoBanHs: HanioHaabHa Ta ECTS
Cyma 6ais 3a OuiHKa 3a HANIOHAJIBHOK HIKAJIOK0
BCi BUaIu Oninka sani
. IS 3AJIIKY
HaBYaTLHOI ECTS | 11s1 exsameny, kypcooi podoTn
MIAJIbHOCTI
90 -100 A BIIMIHHO
82-89 B o6pe
74-81 C 06p 3apaxoBaHO
64-73 D 3aI0BLIIBHO
60-63 E
HE3aI0BUILHO 3 MOYKJIMBICTIO HE 3apaxoBaHo 3
35-59 FX MOJKITUBICTIO
IMOBTOPHOT'O CKJIaJIaHHS
MTOBTOPHOT'O CKJIAJJaHHS
. , HE 3apax0OBaHO 3
HE3aJ0BUILHO 3 000B’ I3KOBUM ,
000B’I3KOBUM
0-34 F NOBTOPHUM BUBUYEHHSIM
. MTOBTOPHHUM BUBYEHHSIM
JUCIUTUTIHA i
JTUCIUTUTIHA
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13 IncTpymeHTH, 00JIaJHAHHS TA MPOrpamMHe 3a0e3MeYeHHs, BUKOPUCTAHHSA SIKHX

nepenﬁaqae HaB4YaJIbHA I[I/ICIII/IHJIiHa

JlexuiiiHuii Martepiajl MOAAETbCA Y BUIJISAI Mpe3eHTalllil 3a JOMOMOrorw Meia-

npoekropa. [lim wac Jexmi aHami3ylOThCS MPOOJEMHI CHUTYyalli, MiIATPUMYETHCS
3BOPOTHUH 3B'S30K 3 ayAUTOPIEI0 HUIIXOM (OPMYIIOBAHHS 3alHUTaHb 1 CTHCIUX
BIJIMTOBIIeH 3 000X CTOPIH.

OcoOMBICTIO BUKOHAHHS JIaDOpAaTOPHUX POOIT € 3aCTOCYBaHHSA MPOrPAMHOTO

3abe3neucHHs, a came — Java 8 ta IDE Eclipse.

14 MeTtoauune 3a0e3ne4eHH

1. OG’exkTHO OpieHTOBaHE IporpamyBaHHS Ha Java. KoHCHEKT JIEKIIM 3 JUCHUILIIHU

=

«O0’€KTHO OpiEHTOBAHE MpOTrpaMyBaHHs» IS CTYACHTIB crerliaibHocTe 121 —
«Imxenepist mporpamMHoro 3adesneueHHs», 123 — “Komm’orepHa imxkenepis”. /YKII.:
bugoitno [1.I'. — Yepniris: YHTY, 2019. — 136 c.

. O0’ekTHO Opi€HTOBaHE TNporpamyBaHHs Ha Java. MeToauyHi BKa3iBKH 0

7a00paTOPHOTO MPAKTUKYMY Ta CAMOCTIHHOI poOOoTH 3 JucHMILTIHU «OO0’€KTHO
OpIEHTOBaHE MPOTrpaMyBaHHS» MJisd CTYJIEHTIB cremiaibHocTi 121 — “IHxkeHepis
nporpamHoro 3abe3nedeHHs”. /Yki.. bupoitnHo IL.I'., buBoitno T.II. — YepHiris:
YHTYVY, 2018. - 108 c.

. Oprauizamig B3aeMo/ali 00’€KTIB, 1[0 MPALIOIOTh MapajaeabH0. MeToOaAnYHI BKa31BKUA
9

0 BUKOHAaHHS KypCOBOIO TPOEKTY 3 JUCHUIUIIHU «OO0’€KTHO-OpIEHTOBAHE
IporpaMyBaHHs» HJisl CTyAEHTIB Hampsimy miarotoBku 6.050103 — | Ilporpamna
imxenepis”. /Yki.: busoiino I1.I'., buBoiino T.I1. — Yepnirie: YAHY, 2015. — 50 c.
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