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I'AJIY3b 12 IndgopmaniiiHi TeXHOJIOTII
CHEHOIAJBHICTD 121 ,,InxkeHepist nporpaMmHoro 3ade3ne4yeHHs”
I. 3ATAJIBHI BITIOMOCTI

BerynHi BunpoOyBaHHsI NpUiiOMy Ha MiATOTOBKY (DaxiBIIIB CTYNEHIO OCBITH
«MaricTp» NPOBOJATHCA y BUIUIAA1 KOMIJIEKCHOTO ICOUTY 3 HAaCTYMHHMX (haxOBHX

JUCIIUILIIH:
Ne . Po3po0OHKK HaBYAIBHOT
Hasga nucuuruiiau
n/n nporpamu
1 | AITOpUTMH Ta CTPYKTYPH JAHUX k.T.H. [lannenxo O.B.
OCHOBM TEXHOJIOT1H POrpaMyBaHHS K.T.H. CmakoBcekuii J1.C.
3 | KoMmnonenT nporpaMHoi iHxeHepil k.T.H. [lannenxo O.B.

VY HacTymHOMY pO37il HaBEJEHI JIMIIE Ti TEMU 3 BIIMOBIAHUX HAaBYAIHHUX

Imporpam, K1 CTOCYHOTBHCS BUKOHAHHA 3aBAaHb BCTYITHHUX BI/IHpO6YBaHI>.

I1. 3SMICT HABYAJIBHOI'O MATEPIAJTY

JIucuunJiina ,,AJITOPpUTMH Ta CTPYKTYPH JaHUX’
Po3aia 1.
DyHIaMEeHTAJbHI CTPYKTYPH JaHUX

TEMA 1.1. Konuenuisi TUIy 1aHuX B aJIrOPUTMIYHUX MOBaX

Crangaptai Tunu ganux. [Ipocti Tunu nanux. CTpykTypu nanux. Perymspai
CTPYKTYPH JIaHUX, HEPETYISAPHI, KOMOIHOBaHI CTPYKTYPH JaHUX, (haiiiu.

TEMA 1.2. CopTyBaHHS Ta MOUIYK.

[Ipocti Ta ynoCKOHANEHI aNrOPUTMH COpPTyBaHHS MacuBiB. CopTyBaHHS
MPOCTUMHU BKJIIOYEHHSMH., TPOCTHM BUOOpoMm, mpoctuM oOmiHom. Illeiikep-
copryBanHs. CoptyBanHs Illenna. CopTyBaHHS 3 pPO3MOAUIOM, a00 IIBUJIKE
copryBaHHsl. [lOpiBHSIHHSI pI3HUX METOAIB copTyBaHHs. COpTyBaHHS pSJIKIB,
¢aiinie. [lomyk eneMeHTIB MacuBy: OIHApHMM MOIIYK, JIHIMHUNA Ta MOWIYK 3
Oap’epom.




TEMA 1.3. Pekypcisi.

PexkypcuBHi anroputmMu. Anroput™Mu 3 noBepHeHHsM. [Ipsima (3BuyaiiHa) Ta
HemnpsiMa (CkiaaHa) pekypcii. Buau 3BuuaiiHOi (mpsiMOi) peKypcli: HHM3XIIHA Ta
BUCXIHA.

Po3ain 2.
JAuHamivHi iHpopMauiiiHi CTPYKTYpH AaHUX
TEMA 2.1. lunaMiuHe KepyBaHHS aM’ATTIO.

[ToHsATTS BKa3IBHUKIB Ta JUHAMIYHMX 3MIHHUX. 3acoOM CTBOpPEHHS Ta
BUKOPUCTAHHS JUHAMIUHHUX JIAHUX.

TEMA 2.2. PekypcuBHi Tunu 1aHux. Ciucku.

Jliniiini cnucku. J[Bo3B’si3H1 Ta KuibueBl crnucku. Crtexu. Yepru. baszosi
QITOPUTMHU JIJISi POOOTH 31 CIIUCKOM: CTBOPEHHS MOPOXKHBOTO CIHCKY; IMepeBipKa
Ha MOPOXKHICTD; MEpeBipKa ICHYBAaHHS IMOMEPEAHHOrO0 Ta HACTYIHOTO E€JIEMEHTIB;
NPU3HAYCHHS TOTOYHUM TIEpPIIOTr0, OCTAaHHBOIO, MOMEPEIHbOr0, HACTYITHOIO
€JIEMEHTIB; 3aMiHa MMOTOYHOTO €JIEMEHTA 13 CIIUCKY Ha JiesKe 3HaYeHHS 0a3MCHOTO
TUIY;  BMJYYEHHS IIOTOYHOI'O €JEMEHTY 13 CIHCKY; BKIJIIOUEHHS €JEMEHTY
0a3UCHOIO THUIY y CIUCOK Iepesa MOTOYHUM €JIEeMEHTOM abo Miciisi HbOTro, MPOXij
0 CHHUCKY (3 METOK BUKOHAHHS OyAb-sKOI omepauii 3 KOXHHUM €JIEMEHTOM
CIIUCKY).

TEMA 2.3. PekypcuBHi Tunu Janux. /lepeBoBHIHI CTPYKTYPH.

[TonsitTss nepeBa, TepmiHoisoris. biHapri gepema: IneanpHO 30anmaHcoBaHi
nepesa. JlepeBa momyky, 360anancoBani ABJI-nepeBa. OCHOBHI alropuTMu st
pobotn 3 OlHApHUMHU JAepeBaM: MOOY0Ba, IOIIYK, BHJIYYEHHS Ta BKIFOYCHHS
BY3JIiB JiepeBa. ba3oBi peKypCUBHI aJITOpUTMHU 00XOy BY3JIIB JIEpeBa.

Po3zain 3.

AHaJI3 CKJIAAHOCTI aJITOPUTMIB

TEMA 3.1. AnaJti3 cCKJIaJHOCTI aJIropuT™MiB

[TigpaxyHOK IHCTPYKIlii, aHai3 HAWOUIBII HECTIPUATIMBOTO BHMIAAKY Ta
ACUMIITOTUYHA TIOBEIIHKA aJTOPUTMY.



Jucuumiaiga ,,OCHOBHM TE€XHOJIOTI NIPOrpaMmyBaHHs”

Po3nia 1.

OCHOBHI iHCTPYMeHTAJIbHI 3ac00M MOBH Java

TEMA BgenenHsi B MoBy Java

OcHoBHI npuHUUNU QyHKIIOHYBaHHS Java. IHcTpyMmeHTanbHi 3acobu Java.
Ictopis Ta Bepcii Java. OpopmieHHst mporpamMu MOBoo Java.

Peanizamiss o0'ekTHO-OpieHTOBaHOro miaxony B Java. Tunm panmx 1
orosionmieHHs: 3MiHHUX. [IpumiTuBHI Tunu Java. Omnepauii Hag HTPUMITUBHUMHU
tunamu B Java. 3MiHHI Tuny kiaciB y Java. Merogu B Java. MacuBu B Java.

Omnepartopu nepenadi kepyBaHHs B Java.

CnanxkyBanns kinaciB 'y Java. Paaku B Java. OO'ekTHi HanOyI0BH
npUMITUBHUX TUMIB. CTpyKTypa NMPUKIAIHOT 3aa4i Java Ta mpocTUil BBiI-BUBII.
MaremaTuysi kiacu B Java. BukonanHs mporpamMu MoBOIO Java 3 BUKOPUCTAHHSIM

SDK.

TEMA OcHoBHI iHCTpyMeHTAJIbHI 3ac001 MOBH Java.

O6pobka momusiok y Java. Intepdeticu B Java. CTBOpeHHSI 1 BUKOPUCTAHHS
nakeTiB B Java. [Ipouiecu 1 motoku. Peamnizarist motokiB B Java. PerynsipHi Bupasu B
Java. CunxpoHizailisg motokis. BHyTpimHi kiacu.

Po3naia 2.

CrannaprTHa 0i0JioTexa Java

TEMA Koaekuii B Java

Kommonentn konekmiil. I[aTepdeiicu konekmii. Peamizamii komekmii 1
anroputmu. [lapamerpusariis B Java.

TEMA OnosBjenns Java 8

JIsmOma-Bupazu. Meroau kmacy Stream map, flatMap, filter, collect (to
collections, groupingBy), find, reduce, limit, skip. Kmacu Stream mus
OpuUMITUBHUX THMIB, kKimac Optional, kmac CompletableFuture. OwnoBneHHs
iHTepdeiiciB (medonTHI Ta CTaTUYHI METOJIM), HOBI 3acO0M pOOOTH 3 JATOIO0 Ta

qaCoM.



Jucuumiaina “KomMnoHeHTH NporpamMHoi iH:KeHepii”
Po3nain 1.
MogenoBaHHA HA eTali aHAJI3Y Ta IPOEKTYBAHHSA

TEMA OcHOBH MOJEJIOBAHHSA

[Tonsitrs moaeni SADT: KOHTEKCT, B3a€MO/I1sl 3 HABKOJHUIITHIM CEPEIOBUIIIEM.
Bumoru o mopneneil. PiBHi mobynoBu Mozeneil. IIoHATTS MOBH MOJEIIOBAHHS.
OCHOBH1 METOJ10JIOT1i MOJIETTIOBAHHS.

TEMA OcHoBHI KoHuenuii ynipikosanoi mosu mogeosanusa UML

O6’exTHO-OpieHTOBaHe MojemoBanHa. Mosa UML. Horamis kiaciB Tta
00’extiB UML. MonenbHo OpieHTOBaHUM NiAXiA A0 HpoekTyBaHHsS. [loHATTS
KOHIICTITYaJlbHUX  KJIaciB. MeToau BHUSBJICHHS  KOHIIENTYyaJIbHUX  KJaciB:
imenHuk/niecnoBo, CRC, 6a3oBi mabnonu, crepeorunu RUP, kateropii. Jliarpama
kiaciB. BigHomieHHs acomiarii MK Kiacamu, Kiacu acoriaiii. HaciigyBaHHs
kinaciB Ha erami aHamizy. [loHsaTtTs noniMopdizmy. Peamizaiiss mpelieneHTiB.
Jliarpamu  B3aemojii: jgiarpamMu TochigoBHOCTed. JliarpamMu KOMyHIKaIliil.
Jliarpamu CTaHiB: CTaHU, IEPEXO/IU, MMO1i, CUTHAJIH.

TEMA MoaeibHO0-0pi€cHOBaHe NMPOEKTYBAHHS MPOTrPAMHOI0 3a0e31e4YeHHsA

Crparerii mepexony a0 mpoekTHoi moxaem. [IpoektHi kmacu. BimHomeHHs
MDK KJlJacaMH Ha €Tari MPOeKTyBaHHsS: y3araJbHEHHsS, arperamis Ta KOMITO3HIIis.
BiaminHOCTI HaciyBaHHS Ta peaizallii iHTepdeicis.

Po3naia 2.

MeToanKku NPOEKTYBaHHS HA OCHOBI IA0JI0HIB

TEMA 111a0/i0HH NPOEeKTYBAHHS

Posnoxain 06oB’s3kiB. [llabmonu mpoextyBanuss GRASP: exkcmept, TBoperrs,
KOHTpOJIEP, cllabKa 3B’ s13aHICTh, CUJIIbHE 3UCIIJICHHS, CYIIlJIbHA BUTAJKa, IPUXOBaHA
peamizarisi, nomimopdizm, mocepenuuk. Ormsan mabmonie GOF. Tlopomxyrodi:
abctpaktHa ¢abpuka, (adpuuamii meton. CTPyKTypHI MAONIOHU: amanTep,
KOMITOHYBaJTbHUK. [ToBeiHKOBI MTA0IOHU: IHTEPIIPETATOP.



III. MTPOLHEAYPA NPOBEJIEHHA BCTYIIHUX
BUITPOBYBAHD

®daxoBi1 BCTYITHI BUIIPOOOBYBAaHHSI MPOBOJASITHCS Y MUCHMOBIM (popMi.

Jlo cknagy ¢axoBoro BUNPOOYBaHHS BXOASATH MPAKTUYHI 3aBJAHHS 3 TPbOX
3a3HAYEHUX BUILE AUCIUILTIH.

Ha BukoHaHHS 3aBaHb BIABOIATHCA OBl aKaJaeMIuH1 TOJIMHH.
IV. CIIMCOK JIITEPATYPUAU

3 TUCUMILTIHYA ,,AJITOPUTMH TA CTPYKTYPH AAHUX’

. Bupt H. Anroput™msl u CTpyKTyphl AaHHbIX. — M.: Mup, 1989. — 360 c.

. Axo A.B. CtpykTypsl naHHbIX U aliroput™Mbl / Axo A.B., XonkpodTt [.9., Yabman
J.J./ M: Bunbsimc, 2003.— 384 c.

. Kopmen T.X. Anroputmsl: BBoanslii kype. -M.: Bunbesamc, 2014. -208 c.

4. CemxBuk P. ®dynnamenranphbie anroputMbl Ha C++. Anamuz/CTpyKTypbl

nanubix/Coptuposka/llouck. —K.: IuaCodr, 2001. —688 c.

3 mucumMmiaing ,,OCHOBH TEXHOJIOTiA MPOrpaMyBaHHA”
. XopctmanH K. Java SE 8. Bronnslii kype. — M.: Bunbsimc, 2014. — 208 c.

. Munar I'. Java 8. PykoBoacTtBo mjisi HaumHaommx. — M.: M3gartenbckuil gom
"Bunapsamc", 2015. — 712 c.

3 mucumMIuting ,,Moae/II0BaHHS Ta AHAJI3 POTPaAMHOI0
3a0e3nme4yeHHs”

. byu, T'. S3eix UML. PykoBoacTtBo momb3oBarens.: Ilep. ¢ anrn. / I'. bya , Jx.
Pamb6o, A. [Ixeko6con. M.: IMK, 2006. 496 c.

. 'amma, 3. Ilpuembl 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUpOaBHUA. [laTTepHBI
npoektupoBanust / 3. 'amma, P. Xemm, P. JIxoncon, JIx. Bmuccugec. CII6.:
ITurtep, 2001. 386 c.

. Ilpumenenne UML u mabioHoB npoekTupoBanus. 2-e uznanue. : llep. ¢ anrm. —
M. : m3paTensckuii 1oM «Bumbssamcy», 2004. — 624 c.

. Mapka, [I. Metonosnorusi cTpykTypHOTo ananu3a u npoektupoanus SADT : Tlep.
c aarn./ JIsBun A. Mapka, Knement Makl oysn. M.: Meratexnonorus, 1993. —
240 c.



V. KPUTEPII OIHIOBAHHSI

Ha xommexkcHomMy  (axoBomMy  BUIOPOOYyBaHHI  BCTYHHUK  OTPUMYE
eK3aMeHalliHUI OeT, SKMH MICTUTh TPU 3aBJIaHHS 3 MEPEJIKY 3a3HAUYECHUX BHILE
TEM 1 pO3AUTIB HaBYAIbHUX AUCIUIUIIH. /(7 OLIHKK BIAMOBIIL, B 3aJIEXKHOCTI BiJl

JTUCUUIUTIHA, TPUUHATUA Takuii MaKCUMaJIbHMM BaroBuili Oay (MakcumajibHa

OITIHKA):
MakcumajabHui
Jducuunina BaroBuii 0aJ
BMaKc

AJNTOpPUTMH Ta CTPYKTYPHU JAHUX 66
OCHOBHU TEXHOJIOT'1i MPOrpaMyBaHHs 68
MosenroBaHHS Ta aHaTi3 IPOTPAMHOTO 66
3a0€e31e4eHHs

BianoBini Ha mutaHHs (pIIICHHS 3aB/JaHb) OIIHIOKOTHCS 3TITHO HABEACHUX
Jlaii KpUTEpIiB.

- TpaBWIbHA BIAMOBIAb, ONTUMAJbHE pIINIEHHS, 3 YyciMa HEOOXIIHUMHU
nosicieHHsIMU (He MeHIe 90% notpioHoi iHpopMallii) — By 99 ... 62 Ganwy;

- TpaBWIbHA BIAMOBiIbF 3 HEMPUHIUIIOBUMH HETOYHOCTSIMH a00 TEBHOIO
HeuiTkicTio (He MeHme 80% nmoTpidHo1 iHdopmartii) — 53...55 Ganis;

- TIpaBWJIbHA BIIIOBiIb, ajl¢ HEC BHKOHAHA OJHA 3 BUMOT JIO KOMII FOTEPHOL
nporpamMy, ab00 HE BHUKOHAaHAa OJIHA 3 HABEJCHMX KOMaHJI, a0o0 pIlIeHHs
Hee(pekTrBHE, a00 HaBEJACHO HE TOYHE BiOOpaKeHHS KOHIIENTYalbHOI MOJENI
0a3u manux, abo HemoBHI mosicHeHHs (He MeHme 70% moTpiOHOi iHpopMaril) —
48...51 Oanu;

- TpaBWIbHA BIJANOBiJIb, aJi¢ HE BUKOHAHI 2-3 BHUMOTH JO0 KOMIT FOTEPHOT
nporpamu, HasiBHI moxuOku (He Mentie 60% noTtpidHoi indopmarrii) — 40...41 Gan;

- HE TIOBHA BIIIOBi/Ib, B SAKIH BIACYTHI MPHHIIUIIOBI HETOYHOCTI (HE MEHIIE
50% moTpiOHO1 iHDOpMariii), ane € mommwiku — 33...34 6anu;

- HEMOBHA BIANOBIAL 3 TpyOMMU ToMIJIKaMU Ta (ab0) MPUHIUIIOBUMH
HeTtouHocTsiMU (MeHTIe 50% noTpidHo1 iHGopMmarrii) — 1...32 Ganwy;,

- BIICYTHICTB BiamoBiai - 0 6ais.



[Ipu omiHIOBaHHI pOOOTH MOXKYTh OyTH HapaxoBaHi mTpadui 6anu. [Tpadni
0amu HapaxOBYIOTHCS 3a HACTYIIHE:

— MOpPYUIEHHS JIOT1YHOI MOCIIJOBHOCTI BUKJIaAEHHS matepiany - 1...3 mrpadHi
Oanm;

- OKpeMi HeuiTKl GOopMYITIOBaHHS, 1110 JOMYCKAalOTh HEOJHO3HAYH] TIIYMAuYeHHS -

1 wrpadHuuit 6a 3a KokHE Take POPMYIIIOBAHHS;

— CTWJIICTHYHI Ta rpaMaTH4H1 IOMWIKU - | mTpadHuil 6ai 3a KOKHY 3 TOMUIIOK;

- HEOXaWHO HaMMCaHUM TEKCT BIAMOBIMI 13 3HAYHOIO KIJIBKICTIO BUMPABJICHb, 1110

CYTT€BO YCKJIAQJHIOE CIIPUMHATTA Bianosiai - 1...3 mrpadui Oanu.

3arajgpHa OIlIHKA 3a KOMIUIEKCHE (paxoBe BUNMPOOYBAHHS OOYMCIIOETHCS SIK

npocra apu@MeTHdYHa cyma BaroBux OaliB TpbOX BiANOBiAe. TakuMm yuHOM, 3a

pe3ysbTaTaMi KOMIUIEKCHOTO (haxoBOro BUIIPOOYBaHHS BCTYIHHUK MOKE HAaOpaTu

Bix 0 7o 200 Gaiis.

Bianogigaicts oninok PCO (60...100 6aniB) ominkam €BI (100...200 6aniB)

Oll)l(leOKa OuiHka €BI O;gga OuiHka €BI O;éHOKa Ouinka €BI O;éHOKa OuiHka €BI
60 100,0 70 125,0 80 150,0 90 175,0
61 102,5 74! 127,5 81 152,5 91 177,5
62 105,0 72 130,0 82 155,0 92 180,0
63 107,5 73 132,5 83 157,5 93 182,5
64 110,0 74 135,0 84 160,0 94 185,0
65 112,5 75 137.5 85 162,5 95 187,5
66 115,0 76 140,0 86 165,0 96 190,0
67 117,5 77 142,5 87 167,5 97 192,5
68 120,0 78 145,0 88 170,0 98 195,0
69 122,5 79 147,5 89 172,5 99 197,5

100 200,0




3pa3ok exk3amMeHaliHHOIO OijieTa

®opma Ne H-5.05

HanionanbHuii TexHiyHuii yHiBepcuTeT YKpaiHu
«KniBcbknii moJiitexniyuuii iHcTUTYT imMeHi Irops Cikopcbkoro»
(moBHE HaliMEHYBAaHHS BUILOT0 HABYAJIBLHOTO 3aKJIay)

lanysp 12 Ingpopmayitini mexnonoeii
CrienianbHICTh 121 «lnotcenepis npoepammuozo 3a0e3neyenmsy
HaBuanbHa qucruruiiga Komnnexcne axose sunpobysanus

EK3AMEHALIMHUM BIJIET Ne
1. 3armoBHUTH OJHOBUMIPHUN MacuB A[n] BUNAAKOBUMHU IUTUMHU YUCITAMH BiJ
—100 go +100 Ta BimcopTyBaTH €IeMEHTH MacuBY 3a 30UTbieHHAM MeTo oM [lenna. [Tosicautn
POOOTY AITOPUTMY CXEMOIO Ta BU3HAYUTH ACUMIITOTHYHHH KJIAC €)eKTUBHOCTI IIbOTO AJITOPUTMY.

2. Buznaaure kac "Touka", o CKIIQgacThCs:
- 3 OJIB: X, Y (A1HCHI) — KOOpPJAMHATH TOUYKH Ha IUIOMIMHI €KpaHa;
- 3 METO/IIB, IO 3a0e3MeUyOTh BBEACHHS X, Y B Mexax Bin 0 1o 799 mis x, ta Big 0 10 599 ms Y.

BusHauTte moxigHU Ki1ac, 10 CKIAAAETHCS:

- 3 TIOJISL KOJIIP TOYKH, IO CKIIAJAAETHCS 3 TPHOX CKIIAJIOBUX;
- 3 METOJY, 1110 3a0e3Meuye BBEACHHS KOXKHOI 3 CKJIaJJOBUX KOJIbOPY B Mexax Bif 0 1o 255;

Bu3zHauTe BUKIIIOUCHHS Ha BBEJICHHS JaHUX, 1110 HE BIIMOBIIal0Th 0OYMOBJICHUM MEXaM TIOJIIB.

Busznaute BipTyanbHy (YHKIIIIO, SIKa BUBOJMUTH IMOJIsI 00 EKTIB KJIACiB HA KOHCOJIb a00 MEPETBOPIOE
3HAYEHHS TIOJIIB Ha PSIOK.

Buznaute mnepeBaHTakeHy ormepariito (a00 cTaTHYHUN METOJ) MOJaBaHHS JBOX OO €KTIB, sKa
BH3HAYa€ TMapaMeTpy PE3YJIbTYIOUOr0 00’€KTa TaKUM YHWHOM: KOJIIP — CEPEeAHIMH 3HAYCHHSIMH
BIJIMOBITHUX KOJIBOPIB TOJAHKIB; KOOPAUHATH — CyMaMH BIIMTOBIIHUX TOJIIB TOJaHKIB (32 YMOBH, SIKIIIO
pe3ynbTyIO4Ya KOOpAWHATa MEPEBUIIUTh BIAMOBIAHY MEXY, 3HAYCHHS KOOPJIWHATH 3MEHIIYETHCS Ha
3HAYCHHS ITI€T MEXi).

3. Busnauutu KoJ 3a HACTYIHOIO JiarpaMolo KJIAaciB aHATI3Y
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[Iporpamy (haxoBHX BCTYIMHUX BUIIPOOYBAHB CKIIAJIH
K.T.H. CmaxkoBcbkuit [1.C.

K.T.H. Hlannenko O.B.




