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1. 3araasni Biiomocri

Ls Tiporpama npusnadena just BCTYIIMKIB 11a paianiist juist 3100y 115
cTymenst Joktopa isocodii 3a cnenianpiicrio 12 [toKenepist  HpOrpaMHoOro

3aGesncueHns  indopmanii  (ocsitus  nporpama - «lipkerepist - 11porpamMHoro

3a0e311CUeHHA» ).
Merow Tlporpamit ¢ najauns Berynukam indopmaiti oo smicry

HABUANLHOIO  Matepiany, nHepeBipka 3Hafb 3 SKOro Bij0yBa€ThCs g vac
AOAATKOBOTO (PaXOBOTO BCTYIHOTO BHIIPOOYBaHtis julst BCTYIly Ha HaB4yaHHS JUIs
3000yTT  cTynens  Joktopa inocodii 3a  crenianshicTio  F2 [mkenepis
nporpamMHoro  3adesneucHus  (OCBITHA Tporpama «lmkeHepisi NMPOrpaMHoOro
3a0e3NeUeHHAY ).

BeTynue BUNPOOYBaHHS NPOBOAUTHCS y (opMi MHCHMOBOTO €K3aMeHy, AKHi
BKJIIOUae 11°STh TECTOBHX 3aBjaHb 3 BapiaHTamu Bimmosiged. [lis cknagaHHA
BCTYNIHOTO BUNPoOyBaHHA HafacTbed 60 XBHIIMH.

3MiCT HABYAIBLHOIO Marepiany, NepeBipka 3HaHb 3 SIKOTO BifOYBAETHCA T
Yac BCTYIIHOTO BUNPOOYBaHHs, HaBeJleHu! y po3aiil 2 «ITuTaiHs, 1110 BHHOCHTBCA

Ha BCTYIIHE BHUIIpoOyBaHHs» ui€l [Iporpamu.
JIns miaroToBKW OO0 BUNPOOYBaHHS pPEeKOMEHIOBAaHO BHKOPHCTOBYBATH

HaBYaJbHY JITEPaTypy, HaBeAeHy y po3ait 3 «HaBuanbHO-MeTOAHYHI MaTeplaim.

[Hbopmanis 100 METOAMKH OIliHIOBAaHHSA HaBseleHa Yy po3aimn 4
«PeliTMHTOBa cHcTeMa OIiHIOBaHHA». lIpukinan OineTy HaBeneHO y po3alm 5
«ITpukian exzameHamiiHoOro OLIeTY».
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2. Temu, iKi BHHOCHTBLCH HA BCTYNIE BUNIPOOYBANHSA

3aranbHi MONOXKCHHS Ta OCHOBHI TOHSITTSI MATEMATHYHOrO MOJIEJFOBAHHS.
Knacudixaiis  mojcneit.  Buacrupocti  ra  KOHTPOIbL — HpaBUIBHOCTI
MareMaTHUHUX Mojaesel. o-pyukuist Jlipaka Ta ¢yukitis  Xesicaiiza.
Enementn teopil noxuOok. TexHosnoriss MojestoBaHHsI.

MareMatiuni Mojei, 10 ONHCYIoThest Ju(epeHIiaibHUMHU  PiBHSAHHAMU
nepuoro Nopajky. 3arajibHi BijloMocTi 1po audepeHianbHl pIBHAHHA Ta
METOAN IX po3B’a3aHHA. TOYKH pIBHOBarum po3B’si3KiB AH(epeHLliaTbHOro
PIBHSIHHS Ta 1X CTIHKICTD.

MaTeMaTu4yHi MoJei, 0 OMUCYIOThCS JU(pepeHIlaIbBHUMH PIBHAHHIMU
BUIIMX nopsaakiB. JliHilHI audepeHniaabHi PiBHAHHS BUIIMX TOPS/IKIB.
MexaH14H1 KOJIMBAHHA.

MareMaTH4HI MoOJieNi, IO OIMCYIOThCS CHUCTeMaMH AUQepeHLIaTEHAX
piBHSHb. CHCTEMH audepeHLianbHUX piBHAHb. 3amadi, K1 3BOAATECS O
PO3B’sA3aHHS cUCTeM ArudepeHLialbHUX PIBHAHD

AHaniz cucteM JuepeHIiabHUX PIBHSHb Ta MOJeJeH, 10 ONHUCYHThC
cHUCTeMaMH IudepeHLialbHuX PiBHsAHB. JliHeapu3aliss HENIHIMHUX CUCTEM,
aHaui3 1x (a30BUX MOPTPETIB Ta cTilikocTi. Moeni B3aeMoii HOIYyIALIHA.

Komb6inaTtopua onrumizaiig. OO6GuucioBalbHa CKIaaHICTh. lligxoanm 1o
PO3B’A3aHHS.

AnroputMd 3 3a0OpoHaMM. 3arajibHa ifesi MOOY/JOBH QIrOPUTMIB 3
3abopoHaMu. AJNTOpUTM 3 3200poHaAMH Al PO3B’A3aHHs  3ajaul
posdapOyBanHs rpada. AJIropuTM 3 3a0opoHaMu ISl PO3B’SI3aHHS 3a7aul
KOMIBOsDKEpa. AJTOpUTM 3 3a00pOHAMM AJs PO3B’SI3aHHS KBaJlpaTHUHOI

3a/1a4l Ipo IpHU3HAUYEHHS.

MypaliyHi aJropuTMd. 3arajbHa ifesl 1o0yJ0BH MypalllUHHX aJTOPUTMIB.
Bapiantu nmo6ynoBu mypamunux aiaroputmis: AS, EAS, MMAX, ASrank.
MypawyHuii  alropuT™M Ui PO3B’S3aHHS  3ajJadl  3HAXOJKEHHS
HaWKOpOTIIOTO UUIIXYy MDK JBOMa BeplmuMHamu Trpada. MypaluuHdl
JITOPUTM I pO3B’A3aHHA 3aadl KBaJpaTHYHUX IpU3HAUeHb. MypallnHui
aJIrOpUTM IS pO3B’s3aHHS 3afadl po3dapOyBanHs rpaga. MypamuHul
aJIrOpUTM JIJIsl pO3B’43aHHA 3a/1a4l KOMIBOsSDKEPA.

AnroputMmu Kiactepizauii. 3ajgada kiacrepizauii. Tunu kiaactepizauil.
Anroput™m K-means. Anroput™m Fuzzy C-means. AJroput™ kiactepizauil

MHOXHMHH BIJINOBIJIHO /IO 3aJIaHOT'0 KPUTEPIIO.

10.1ryqni peiiponni mepexi. llltyuauii nefipoH. Knacugikauis mryvHux

HeldpoHHux Mepex. OpHo- U OaraToulapoBUH MEpLENTPOH. AJTOPHTM
HapuyaHHs. Mepexa 3sopoTHboro nomnpenss (Back Propagation). Anroput™
HaB4yaHHsA. Mepexa 3ycrpiunoro nomupenust (Counter Propagation).



Anroput™ naruanns. Kapra Koxonena. Asnropurm wapuyanus. Mepexa
Xongunna. Anropurm nasuanns. Jlsockeposana acorniarubua nam'sre.

1 1.Eaementn knacnunot reopit onrumizanii. Octosni nojroxenns. Heobxiaxi ta
JOCTAaTHT yMOBR Oe3ymoBHOro ekcrpemymy. HeoOxijHi ta gocratni ymosu
YMOBHOI'O CKCTPEMYMY

12 JTiniiine nporpamyrauus [TloctaHoBka 3agadi Ta OCHOBHI [MOJIOKEHHS.
I'padiunanii  Meto  po3B’g3aHHg  3ajlay  JiHIHHOrO  IporpamMyBaHHs.
Cumnnexc-meron Jlanuura. Enementu Teopii aBoicrocti. Metoa obepHeHOT
mMatpuui. JlBoicTuii cumIlieKe-mMeTo 1

13.luckpeTtHe nporpamysanns. Meroa I'oMopi (MeTo1 BiZICIKAIOUMX TUTOLLIWH).
MeTon rifiok Ta rpaHullb.

14. 3anaua mpo HaWKOPOTIII HUIIXH AAs Beix nap. /[uHamiuHe nporpamyBaHHsS
ANSl 3HAXOJDKEHHS HalkopoTworo muisixy. Anroput™ @oiiga-Bopiresia.
AnroputMm J[)xoHcoHa.

15. IlocTanoBka 3aBuanHs kiaacrepusanii. ®yukuii Bigcrani. Kpurepil sikocTi
Kiacrepusanii. Anroputm K-cepennix ta moaudikartii.

16. AnropuT™Mu MoOUIyKy HAMKOPOTIIOrO UIISXY. 3ajada Npo HAHKOPOTIII
IUIsSXy 3 oxHoro Bxony. [louryk nepeBa HaWKOPOTIIOrO HUISXY.AJITOPHTM
HikeTpu

17. Posnonuieni cucremu. CuHXpoHizamia uyacy. AnroputMm KpicriaHa.
Anroputm bepxui. Tpanzaxuis. [Mpunnunu ACID. Apxitektypa MapReduce.

18. Hopmanbsuuil posnoain. Kpusa ['ayca. @yHKIisS pO3TOALTY HOPMaIbEHOTO
3aKony. IIpaBuio «Tppox cirmy».

19. OdysKuis OeKUIBKOX BHIIAJKOBHUX BelWYMH. Po3mojin cymu i m06yTKy
HE3AIEXKHUX BUITAJIKOBUX BeNMYUH. YHCIOBI XapaKTEPHCTUKH BUIIAAKOBUX
BEJIMYUH: MaTeMaTU4YHe CHO/IBaHHS, JUCIIEePCis.

20. Koukypentni  cucremu.  Ilapanenmism.  Mojaeni  KOHKYPEHTHOIO
nporpamyBaHHs. Sharedmemory. Mogens 00MiHY I1OBiZOMIIEHHSAMH.
IIpoGnemu ronku 3a pecypcH (racecondition).

21.XapaxrepucTuka MoJeNiell JKHTTEBOTO LUKIY MPOTPaMHOrO MPOAYKTY:
KaCKaJiHa, CIipallbHa, iTepaTHBHA, IHKpeMeHTHa (rouiarosa), ¢GopMalbHa,
IBU/KOIO NIPOTOTUITYBaHHA. [X TiepeBary, He01iKH Ta BHKOPHUCTAHHSL.

22. BuzHayeHHs Ta 3ajadl aHali3y BHUMOTI JO I[IPOrPaMHOro 3abe3nedyeHHsl.
Bumoru g0 npoaykry Ta mnpoliecy. ®yHkuioHansHi Ta HedyHKIIOHAIbHI
BAMOIY. BumMoru 3 KiibKiCHOIO oLiHKOK. CHCTEMHI Ta IPOrpaMHi BUMOTH.

23. CTpyKTypa Ta apXiTeKTypa NpOrpamMHOro 3ade3ledeHHs. ApXiTeKTypHi
TOYKHM 30pYy Ta IpeJACTaBjleHHs. XapaKTepUCTHKA apXiTeKTyp NpOrpaMHUX
npoyKTiB. I loHATTA 11a00HIB MpoeKTYBaHHS, (PpeAMBODPKH.

24 .3aranbHi KOHLENUIT MpoeKTyBaHHs nporpamMHoro sadesnevenns. Konuenuii
Ta MPOUEC NMPOEKTYBAHHs IIPOrpaMHoro 3abdesnevyeHHs. 3arajbHi NPUHLUMH
(TeXHIKW) MPOEKTYBAHHS.



25.OynnaMenTaibil  UTanis  rta 1podAeMH  fIPOEKTYBAHHS  [IPOrPaMHOTO
3a0e3neuenns. llapanenizm ta epexruBia obpodka nporpaMmunx rporecis.

26.KonTtponbk Ta 00pobka noaiit. Posnojtin komiornenris, Obpodbka noxubok ta
BHIKJIIOUHUX CUTYalllH. B3aemotis cucremMu 3 kopucTyBauamu Ta 30epexe HHst

NAaHKNX.

27 MojienmoBanus y nporpamMuiii ixerepii. OCHOBHI NPUHLIMIN MOJETFOBAHHS
nporpaMHux cucreM. Bisyansne wogemosanns T1a CASE-Texnosortii.
Vuidikosana mosa mojenoBanns UML. Ipusnadenuss UML. Buau piarpam
UML. JliarpamMu CTPYKTYpH Ta Aiarpamu nosezdinku. CriporieHa cTpareris
pukopucrtauus  UML-giarpaM  npd  MOJENIOBaHHI  NPOrpamHOro
3a0e3rneyeHHs.

28 Miarpamu mpeneAeHTiB Ta X BUKOpUCTaHHS. MoaearoBaHHS KOHTEKCTY Ta
BHMOI 10 NporpamHol cuctemu. [IpeueaeHTH Ta NOTOKH nonit. Omnucu
NOTOKIB nojtik. [ToToku moaiit Ta cueHapii sik THIIH i eK2eMIUTSPH.

29. Crieundikaiis npeueneHTiB. BUKOpPUCTaHHA ClieHapiiB [PH IUIaHYBaHHI
Bepciii. 3B's13ku MiX akTopamu Ta npelieaentamu. OpraHizallis MpeleaeHTiB
(BIIHOIIEHHs 3aJIEKHOCTI, BKJIIOYEHHS Ta pO3LWIMPEHHs). BinHoureHHs
y3arajdbHeHHs IS TpelieJIeHTiB Ta akTopiB. Peamizauis IpelieIeHTIB Ta
BUKOPHUCTAaHHS JilarpaM HOCIIJOBHOCTEH.

30.IToGynoBa pgiarpam nociigoBHocTi. J[BoxeramHe po3poOieHHs Jlarpam
nocigoBHOCTe!. JliarpaMu ciBpoOITHULTBA.

31.Vsromxenicte (uinmicHicTh) Mopeneii. Bussnenns kinaci. Knacu eramy
aHanizy: nprkopaoHHi (boundary) aGo iHTepdelcHi Kacu; KIacH-CyTHOCTI
(entity); ympasnsioui (control) kmacu (xnacu-meHemxepu). Kiacu etamy
NpOEKTYBaHHs. BimHomieHHss MDK Knacamu (y3arajJbHEHHS, 3aJI€XKHICTb,
acoujialis, arperauisi, KOMII031LisA) Ta iX BUuABIeHHA. [IpoexTyBaHHS KilaciB,
BigHoOIIeHb MiX Kiacamu. [ lakeTyBaHHS KIaciB.

32.Knacudikauis naTepHiB: TOPOIXyHO4Yl IIaTepHH (MaTepHH INpouecy
CTBOpPEHHsI 00'€KTiB); CTPYKTypHI IaTepHH (110 TIPYHTYIOTbCS HA
KOMOO3MILIAX — CTPYKTYpHHX OO0'€MHAHHAX OO'€KTIB 4M KJIAciB); MaTepHH
IOBEMiHKA (IO XapaKTePHU3YIOThCS B3aEMOMIEI0 OO0'€KTIB MIX CO0OM0).
VYcenaakysands ta komnosuiii. [Tpoctip natepHiB npoextyBanHs. IIpuknaan
narepHis. Kojorenepauis (1HXeHIPIHT) Ta peiHXXEHIPIHT.

33.Ctparerii Ta METOAM MPOEKTYBAaHHS NPOIPaMHOrO 3abes3neueHHs. 3araibHi
crparerii. @OyHKIIOHANBLHO-OPIEHTOBAHE Ta CTPYKTYypHE [MPOCKTYBaHHS.
OO6'eKTHO-Opi€HTOBaHE NpPOEKTYBaHHS. [IpoeKTyBaHHS HAa OCHOBI CTPYKTYp
JAanux. KoMIoHeHTHe MpOeKTyBaHHsI.

34. bynoBa mporpaMH Npd BHKOPHCTaHHI MpoleAypHOro (iMIepaTHBHOIO)

nporpamyBaHds. IlpobGremu, 110 BUHHKAlOTb @PH  BHKOPUCTaHHI
IPOLE Ly PHOTO TIPOrpaMyBaHHsl Ta X BUPIILIEHHS BUKOPHCTAHHAM 00’ €KTHO-

OpPIEHTOBAHOIO MPOrpaMyBaHHS.




35.XapakTepucTika CTPYKTYpPHOTo NporpaMyBaHis sik MeTo/ioforii po3podku
nporpamuoro  3adesnedennst.  basosi  koucrpyxuii  nporpamu.  [lonstrs
nianporpamu (nponeaypu abo dgyuxiit). Mertoj pospobku nporpamu. Merta
Ta NPUHIMNTH MOJYJILHOTO HPOTIPamMy BaHHSI.

36.MeTonosorii po3poOku nporpamuoro 3adesnedennss  Microsoft  Solution
Framework, Rational Unified Process, Extreme [Piogramming. 3acobu
pPo3poOKn, o 0a3ylOThHCS HA HUX.

37.Mera Ta 3ajadi cynpoBojy nporpamHoro 3abesneueHHsi. Eposrouis
nporpamMHoro 3abesneueHHs Ta notpeda y Horo cynposoi. Kareropil Ta
KJIFOYOBI ITUTAHHS CYTIPOBO/LY NMPOrPaMHOIO 3abe3redyeHHSI.

38Meta Ta 3ajaui  ynpaBiiHHA OPOrPaAMHHMH  [IPOGKTAaMH.  AHATI3
3MIHCHEHHOCTI MPOIPaMHOro MPOEKTY: TeXHiuHi, onepauiiiti, GiHaHCOBI Ta
coumianbHi acnekTd. IIpouec OUiHKK Ta nepernisay BUMOL IO IIPOrpamMHOrO
3abesnedyenns.  IlnaHyBamHs  mporpamHOro  MpoekTy.  YIPaBTiHHA
BUKOHAHHSM IIPOIPaMHOI0 MPOEKTY.

39. OcCHOBHI ~ NPUHLMIIM ~ KOHCTPYIOBAaHHS  [POrPaMHOTO  3a0e3NedeHHs:
MIHIMI3allis CKJIAJHOCTI, OUiKyBaHHSA 3MiH, KOHCTPYIOBAHHS 3 MOXJIHMBICTIO
NEPEeBipKH, CTAHAAPTH KOHCTPYHOBAaHHs. 3arajibHi TPHHUMIIN KepyBaHHS
KOHCTPYXOBAHHSAM  MporpamMHoro  3adesneueHHs.  [lmaHyBaHHsS — Ta
BHMIPDIOBAHHSI B KOHCTPYIOBaHHI IporpamHoro 3abesnedeHHs. MOoBH
KOHCTPYIOBaHHS Ta IMporpamMHe KoOJAyBaHHsA. TecTyBaHHS Ta SAKiCThb
KOHCTPYIOBaHHS. 3arajibHi 4ClIeKTH TOBTOPHOTO BUKOPHCTAHHS.

40.IonstTs sKOCTI mporpaMHOro 3abesnedeHHs. [[0Ka3HUKH SKOCTI PO3POOKH
IIPOrpaMHOro 3abesneyeHHs. AHasi3 AKOCTi Ta TeXHiKH OliHIOBaHH . Bumipu
B IPOEKTYBaHHI NPOTPAMHOro 3abe3nedeHHs. XapaKTepUCTHKA OCHOBHUX
KpUTEPIiB AKOCTI MpOrpaMHOro mpoiaykty. OCHOBHI NMPUHIMOW Ta 3a1adyi
KepyBaHHS SIKICTIO POTPAMHOTO 3abe3nedeHHs. XapakTepucTuka aedexTin
Ta METOJAH YIIPABJIIHHA AKICTIO IIPOTPaAMHOI0 3a0€3MeYeHHS.

41.Tepminonoris Ta KIOYOBi TUTAHHS TECTYBAHHS NPOFPAMHOIO 3a0e3MeUeHHS.
3B'S30K TeCTyBaHHS 3 IHNIMMM BHIaMH isUIGHOCTI TIporecy PO3pOOKHU
nporpaMHoro 3abesneveHHs. Mera Ta piBHI TecTypaHHs. TexHiku
TECTyBaHH Ta Ix koMOiHauis. BuMip pe3ynbrariB TecTyBaHHS.

42.CTpyKTypa mporpam Ha MOBax IIpOrpaMyBaHHs Python, C/C++ abo Java.
IlIpocri Ta cknageni omepartopw, npuxiagm BUKOPHCTAHHSl OIEpaToOpIB.
IlonarTa xoHcrantu Ta 3MiHHOT B MOBax IIporpaMyBaHHS, IPUHLHITH
BUJIJICHHS NaM’ATi VIS pO3MILLEHHsI KOHCTAHT Ta 3MiHHUX. OrOJIOLIEHHS Ta
IHILiai3alis KOHCTAHT i 3MiHHHX y nporpamax Ha MOBax [porpaMyBaHHS
Python, C/C++ a6o Java. Ipocti Tunu nanux. PosMilieHHs JaHUX PI3HUX
THIIB B onepaTuBHiil nam’sati. [Tpuxiaiu orosomnenns PI3HHX THIIIB JaHHX Y
fiporpamax Ha mMoBax nporpamysauts Python, C/C++ a6o Java. CymicHicTs
TUIB Ta NPUBEJACHHS TUIMIB gaHuX. THIN qaHuX kopucTyBada. OronoleHHs
Ta BUKOPHCTaHHS TaKWX THIIB B MOBax rnporpamysanus Python, C/C++ ao




Java. Onepaui, BHpa3u Ta onepatopu B Mopax nporpamysanus Python,
C/C++ abo Java. Onepauii npusnacuenns ra apudmeTnyni  oneparnit,
Ipioputern onepaniii. 3mina piopureris.

43.Jloriuni  onepanii Ta YMOBHI  onepaTopm. Astropurmivna CTPYKTypa
posranyxenns. Bubip i3 nsox anbrepnarup. Biok CXeMH CTpYKTyp
posranyxxennus.  Bxuanenictn KoHeTpykuiii - Bubopy. Anropurtmigni
KOHCTPYKUIT noBropenns. TN unknis. Biaok cxeMu umukaiB. Opranizaiis
unkiiB.  Tloustra  QyuHxuii (mianporpamu) B MoBax IporpaMyBaHHs.
OrosoweHns ta  BUKIHK ¢ynkuiii.  Pekypcis dbywnkuii. Crangaprsi
npoueaypu rta ¢Qyunxuii. IoHaTTs rmobansiux Ta JIOKaJIbHUX 3MIHHUX Ta
MPUKIIAAN IX BUKOPHUCTAHHS B nporpamax Ha mosax Python, C/C++ a6o Java.
CTaTtuuni Ta auHamivni 3minmi. Tousrrs MacuBy Ta HOIo BJIACTHMBOCTI, 1X
OTOJIONICHHS | BHKOPUCTAHHS, OnHoBuMipHI Ta OaraToBuMipHi MacuBw,
Hoctyn no enemenris MacHBy. Psnkn. Onepauii Hag cuMBOIaMH Ta pAKaMU
B MOBax nporpamyBanus Python, C/C++ aGo Java. CrannapTHi npouenypu ta
QyHKnii  06pobku PSAAKiB. 3anucu Ta CTPYKTYPHM, 1X OroOJIOIIeHHS i
BUKOpHUCTaHHA. Jloctyn no KOMIIOHEHTIB Ta orepauil Hajg 3anucaMe Ta
CTpykTypamu. Iloximui Tumm pammx. Ocuopwi KOHIleNLil 00'€KTHO-
OPIEHTOBAHOT MeETONOMOr] lporpamyBatts. Ilporpamna Moxens 06’ekTy.
Hagenites npuknan HIpOrpaMHOl MoJaeni JOBiNBHOrO 00'€eKTYy Ha MOBI
porpamysanHs Python, C++ a6o Java. OronouenHs knaciB Ha MOBI
liporpamyBsaHHs Python, C++ a6o Java.

44 Konctpyxropu i ACCTPYKTOpH Knacy. [lpusHaueHHS | OCHOBHI [IpaBUia
BUKOpHCTaHH:. HaBenite npukian oronomenms JOBUIBHOTO KJIacy Ta HOro
BUKOPDHCTaHHA B TEKCTI HporpaM Ha MOBI nporpamysatnsa. CTpykTypa
[IPOTPAaMH, 11O BUKOPHCTOBYE KJIACH, HA MOBI IporpamyBanns Python, C++
abo Java. HaseniTs nmpuxmamm.

45.IlouarTs iHKancymsuii Ta 1i 3aCTOCYBaHHS B MOBAX IpOrpaMyBaHHsS. MeTtoqu
JKI OpraHisylors iHTepdeiici. Hasenite NPUKTAaN BU3HAYEHHS BiAKPHUTHX
3aKPHUTHX IIOJIB | MeToxiB Kiacy. [Tousrry CHaJIKyBaHHs Ta MOJiMOpQizMy B
00'€KTHO-OPIEHTOBAaHMX MOBax nporpamyBanHd. Ilonarts ta npuknagu
NIEpEBAHTAKECHNX (QyHKUIH. lepapxis kiaci. OnuHoune i MHOMHHHE
CHaaKoeMCTBO. AGCTpaKTHI KiIacH. Ilpusnayenns i BUKOpHUCTaHHs. HageniTs
NpHKIan abeTpakTHOro knacy. Crieliapyi METOU KiaciB. [TepeBantanenus
onepatopis. ITousitrs npysxHix $ynxuiit i knacis. OcobnusicTs JOCTYITY 10
3aKpUTHX 1nONIB kiacy. HaseniTs MpUKJIAZK  opraHizalii gocTymy g0
3aKPHUTHUX IOJIB.

46.Opranizanis o6Minax onepauiif 3 BUKOPHCTaAHHAM O161mioTekn Kiacis s
BBCICHHS - BUBEACHHY. [IOHSTTS datiny i [IOTOKY, NPHKJIAAU POOOTH 3 HUMH,
Maninynsropu noroxis.

47 Ilonsrrs mabnony dyHxuii Ta knacy. A6erpakTHi aNTOPUTMU.

48.bibnioTeka CTaHaapTHux wabnoxis STL (Standard Template Library).




49 Komninsropu i inTeprperaropu. Omue Tx poboT Ta MOPIBHSIHHSA lepesar i
HEMOMIKIB. OCHOBHI 3ajaui, MO BHPIMIYIOTHCS KOMIIIsTopoM. BximHi i
BUX1HI afinn, TX noriuumii 3micr,

50.TTonstrs npo pecypen EOM. Ornepattiiina cucrema six rporpamMa yripasJjiiHHs

pecypcamn.  OCHOBHI 3aBjlanmisl  yHpamiinis 11porpaMHUMK  [IpolecamH,
OTICPATHBHOIO NAMSITTIO | IIPHCTPOSIMI BBEJIEITHS - BACHOBKY B OflepailiiHiii

CHCTCMI.

SL.Vnpasniuns uponecamn B 6ararozanaunux OC. OcHOBHI aJirOpUTMHU
YIPaBRiHHS.

S52.Vupasninnsg  onepatuBHoi nam’srrio B 6ararozagauniii OC. OcHoBHi
ANrOpHTMH ynpasninus. Biptyannna nam’ars.

53.¥YnpaBsninnus pecypcamu. MoHONONbHE Ta CrIiibHE BUKOPUCTAHHS PECYPCIB.
[lonsaTrs MmonemoBaHnHs pecypey. «CrytiHry.

54.KpuTruni cekllii B aCHHXPOHHUX npolecax Garatosagaunux OC.

55.0CHOBHI aNrOPUTMU CHHXpOHi3auii. 3aBraHHs CHHXpOHI3alli IpoleciB.
TTOHATTS KPUTHYHOTO HUIAXY. «3MaraHHsy | «KITIHYI».

56.0OCHOBHI MeTOaM opraHi3auii 36epiranns daiiTiB Ha 30BHIIIHIX MPHCTPOSX
IpssMoro mMeroxy aocrymny. IlousTrs 6i6moreynol, iHAeKCHOI TOCIig0BHO] i
KJIACTEPHOI CTPYKTYPH.

57.Tumy pianoris, MOPiBHSUIBHI XapaKTepUCTUKHU fiasoriB. [ pyId KOpUCTYBayiB
OC. OcHOBHi XapaKTepUCTHKH AiaJIoriB TUIY MEHIO Ta KOMaH/Ia.

58.I'pynn kopuctysauis OC.
59.Criocobu nocgaraeHHs HaJiHOCTI TPOrpaMHOro 3a6e3neyeHHs.
60.IlonaTrs npo tectyBanHs. HaBectr npocTuii MPUKIaz TeCTyBaHHSL.

61.MoBa 3anutanp 10 6a3 ganux SQL. OcobauBocTi 3aCTOCYBaHHS.
ANbTepHATHBHI MOBH 3allMTaHHs A0 0a3 naHux. OcoGIUBOCTI 3aCTOCY BAHHS.

62.Metogonoris po3poOKH mnporpaMHOro 3abesnedeHHs. TeXHOJIOTIYHHIMA
IIPOLIEC CTBOPEHHS MPOIPAMHOT0 3a0e3nedeHHs

63.Mojen  KUTTEBOr0O HUKIY po3pOoOKH IPOrpaMHOro  3abe3neucHHs.
CrynenyacTa i BojnocnazHa Mojens. [loscHuta na npukiani. Ilepesaru i
HEJOJNIKK Mofeni. Mojesi JKHTTEBOro IMHKIY PO3POOKH [POrpamMHOro
3a0e3neuends. CripanbHa Mozelb. IlosicHUTH Ha npukiani. Ilepesaru i
HeoNiKY Mojeni. Mojeni >KUTTEBOTO MHMKIY PO3POOKH IPOrPAMHOIO
3abe3nedyeHHs. PauioHanpHuil  yHidikoBanuii npouec. IloscHUTH Ha
npuknaai. IlepeBarn 1 Hemosiku  Mmojeni. Merononoris  po3poOKH
nporpaMHoro 3abesnedeHHs. ExcrpeMalibHe nporpaMmyRAHHS.

64 .3aranpHa apxitektypa komi'orepa. Kiacudikaiiist apxiteKTyp KOMII'tOTEpIiB
3a @1inHOM. OCHOBHI NOJIOXKEHHS apxiTekTypH komil'totepa ®on Helimana.



65.3aranbHi NPUHLUIK Nepejiadi (ailiB Ta NnoBijoMIeHs Yepe3 KoMI IoTepHi
Mepexi, nepesaru naxerHoi nepejadi. XapakTepuUCTHKa pIiBHSM Mojedi
B3aeMoOIl BIKPUTHX cucteM (Open System Interconnect - OSI), nmpukiaau
IIPOTOKOJIIB Pi3HUX PiBHIB.

66.Popmar MAC-anpecu, MOHSATTS OJIHOIYHKTOBHX (Unicast),
Gararonynxrosux (Multicast) Ta immpoxomosuux (Broadcast) MAC-anpecn.
[Ipukiianun BUKOPHCTAHHS NpOTOKOJIaMH KajpiB i3 Takumu tunamu MAC-
anpec.JIoHATTS KOMi3il nNpu opradizauii KOJEKTHBHOrO JOCTYIy O
cepenoBumia nepenaui B TexsHonorii Ethernet. Asnropurm meroza
KOJEKTUBHOI'O JOCTYIy J0 Cepeld Tepenadi 3 pO3Mi3HAHHAM HECY4ol Ta
BUsiBIIeHHsM  kouisid(Carrier-Sense-Multiply-Access ~ with  Collision
Detection — CSMA/CD). 3aranbHa xapaktepuctuka TexHoisorii Ethernet.
Venankosani Texnosorii Fast Ethernet, Gigabit Ethernet 1 10 Gigabit
Ethernet, X ciiJibHi pycH. 3arajibHa XapaKTepUCTHKa IPOTOKOJIIB MEPEKHOTO
piusi. @opmar IP-agpecu Ta npumunmn BuaiieHHs Osiokis [P-aapec 3a
K1acoBol cxemoro. Oco6musi [P-ampecu Ta mnpaBuiia 1X BXKHBaHHA.
[Tnanysanns [P-nigMepesx 3a JONOMOTOIX0 MacokK nijamepex. BimobpaxenHs
[P-ajipec Ha aapecd KaHaapHOTO piBHA 3a Jomomoror mporokona ARP.
Mogenb pobotu ARP. Binobpaxenns nomeHHux imMeH Ha IP-anpecu, etamnu
npouecy BusHaueHHs IP-agpecu 3a gomenHmm im’siM. OcHOBHI 3a1adl
nportokony IP. @opMaT 3aroioBKy Ta XapakKTepPUCTHKA ITOIiB, 1110 BUPIIIY 0T
sagadi IP. Ilpunuunu mapwpytusauii [P-makeriB y ckiajgeHid Mmepexi,
CTPYKTYpa TabJWIb MapuIpyTh3allii Ta KOMaHAM 3aJaBaHHS CTATUYHOIO
MapIIpyTy [0 MepeX. 3arajbHa XapakTepUCTHKa Ta OCHOBHI 3ajadl
NPOTOKONy ~ KOHTPOJbHMX  moBijiomieHs IHTepnery ICMP. Tumu
noeigomnens ICMP. Ilpuaiunu suxopuctanHs [CMP mnosigoMieHs B
yTuniTax ping Ta traceroute. 3ajadi MPOTOKONIB TPAaHCIIOPTHOIO PiBHA
ITopiHsnbHa xapakrepucTuka npotokonis TCP Ta UDP. [onsaTrs noptis ta
aJpec COKETiB, pO3IMOXiT HOMepiB NopTie. Homepu MOpTiB MOIMYJSIPHUX
IIPOTOKOJIIB TMpUKJIagHOro piBHA. Ilpouenypu BCTaHOBJIEHHsS 3°€IHAHHS,
nepejayl gaHMX Ta 3aBeplleHHs 3 eqHaHHsA nporokosioM TCP. Tloas Ta
Iparnoplli 3aroJIOBKiB MaKeTiB, 110 BUKOPUCTOBYIOTECS IPU LHX MPOLeypax.
dopmar 3aronosky TCP. BukopucTaHHs OB Ta IPanopiliB A/ LLTICHOT Ta

rapaHTOBaHOI nepeiadl AaHuX.

67.IlonsTTs Gasu maHWX Ta cHCTeMu ynpasiminHs 6Gasamu ganux (CYBJI).
IToHATTS CcyTHOCTi, aTpuOyTy, 3B’S3Ky Ta JOMEHy Ta iX UIIOCTpalis Ha
noBinkHoMy npuknajgi. Hait6inem nmommpeni CYBJl.  IlopiBsiibHa
XapaKTEPUCTHKA pelsiiiHol Ta 00 €KTHO-OPIEHTOBAHOI MOJeNieH NaHHX.

Ipuxnagu CYB/I, 110 BUKOPUCTOBYIOTh TaKi MOJIENI.

68.ITpobnema HagaUIIKOBOro AyOJIOBaHHS Ta  Y3TOJXKEHHS
ny6IbOBaHUX [aHUX. Bumorw 10 BuUGOpY iNEeHTH]IKATOPIB 3amKCiB.
AHoMmaJii BCTaBKHM, BufaneHHd Ta MoauQikanii nanux. [ToHATTS LUIICHOCTI
nanux. bazosi Tumy 3B’ A3KiR Mk AanuMu. PopMyBaHHSI 3B'SI3KiB THIIB «OJHH

BBCACHHAA
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10 OJTHOTO», «O/INH J1o barathox» Ta «bararo jio barareox». [puknanu nanux
13 TAKUMHI THTIAMK 3B8’a3KiB. [oieMenty Mojiedti cyTHiCTb-38" 130K, OCHOBHI
Bu3Hauenus ER-niavpam. pukiajm ER-jiiarpam 3 pisnomanitHumu tHnamu
3B’ A3KIB.

09.[louarta nopmanisaiii 6a3n jlannx. Bukopucranms mMeTojy HOpManbHUX
GOPM S ONTUMIBALT CTPYKTYPH BiJTHONICHDB. 3a0eKHOCTI MiXk aTpubyTamMu.
BusiBienns 3anexuoctreid Mk arpudyramu. Kpurepiii repiuoi HopmasibHOT
dopmu, TOHATTS Ta NPHKIAIN TOBTOPIOBAHUX IPYIT T CTOCOOY X YCyHEHHS.
Kputepifi  apyroi  HopmaibHOl  OpMH,  TOHSTTS  Ta  NPUKIAIH
QyHKUIOHANbHOT 3aNKHOCTI aTpUOYTIB Ta BH3HAYHMKA (HeTepMiHanTa).
Kputepiit TpeTboi HopMaiibHOT (pOpMH, TOHSTTS Ta NPUKIAAH TPAH3UTUBHOT
3aJICXKHOCTI MK atpulOyramu Binnomenus. Kpurepiit HopMmansHOT (hopmu
boiica-Koana.

70.Komanan Manimynamii i3 TaOMMIsSMH: KOMaHAa JOJaBaHHSA CTOBIIIIB,
KOMaHa Moaudikalii XapakTepuCcTHK CTOBILIB, KOMaH/1a NepeiMeHyBaHHA
Ta KOMaHJia BUJAJIEHHS CTOBIILIB, KoOMaHaa BUuaajgeHHs Tabnuib. CHHTaKCHC
oneparopa SELECT. IIpuxnamu Bupasy SQL, 1o opranisye BUOIpKy JaHHX
13 BOX Tabnuup Ans nesHoro kpurepiro. Cuntakcuc onepatopis INSERT,
DELETE, UPDATE. Ilpuknanu Bupasie SQL, 1m0 opraHi3y:oTh BCTaBKY
HOBUX JIaHHX, BHIAleHHAd Ta Mojaudikanirto JgaHuX, BIiAMOBIIHO.
Buxopucranns BknageHux nigzamutis B Mosi SQL. Ipunuu poGoTH 3anuTy
31 3B’ SI3aHUM I11J3aIIUTOM. IIprknazn opraHizaliii 3amuTy 3 I1113aITHTOM.

71.0neparop 06’ eananus UNION. IprHimn poGoTy 3auTy IpH BUKOPUCTaHHI
onepatopy. llpukian Buxopucranss omneparopa UNION. VcyHeHHs
nyomoBanHs B UNION. Ornepaiiil moenHanus Tabauip HUTTXOM MTOCHIAIbHOL
uinicHocTi. PisHOBHIM Ta IpUHIMNK poGOTH OlIepaTopy 06’ € JHAHHS Ta0IULb
JOIN. I'lpuknanu Bukopuctanus onepatopa JOIN.
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4. Pelitunrona cucrema ominopanms

Berynne sunpoGysanus nuposojsts simie 3a 3aTBEp/HKEHUM KOMIJIEKTOM
eksamenauiinux  Oineris.  Bigmosa  cryjenrra  Big  nanucanig BCTYTTHOIO
BUNTPOOYBAHHA 32 Cx3aMeHAIliiHIM - OieTOM  atecTyerThes sk He3aMoBiIbHA
BLUTOBI b,

[pn  sussieuni  ¢axry  BukopucTanns  HeA03BOICHHMXK marepiasis
eK3aMEeHALIlHA KOMICIS Mae 1paBo INPHIMHHUTH BHUIPOOYBAHHS 1 BUCTABUTH
HE3aZI0BINbLHY OLIHKY.

Js HanKMCaHHs BCTYIHOTO BUIPOOYBAHHS HANAETHCS He Giibiie 60 XBHIHH.
IT siTe TecTOBUX 3aBaaHb i3 BUOOPOM OJIHIET MPaBUIILHOT BIAMOBIA OIHIOIOTHCH y
20 Ganis 3a xoxne. CymMapHa KinbKicTh 6aliB HaGpaHHX BCTYHMKOM 32 axose
BUIIPOOYBanHs cxiaznae 100 6anis: 20+20+20+20+20=100 6anis.

JlonaTtkoBe BCTyIHE BUIIPOOYBAHHS OLHIOETHCS 3 MIKATOK «3apaxoBaHO,
«HE33paxoBaHO». BuUnpoOyBaHHs BBaKaeThes CKIAAEHMM, AKIIO HAOpaHO 60 i
Oinpie Gais. B boMy BHIAnKy BCTYIHHK OTPUMYE «3apaxoBaHO.
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S. Hpuknan exksamenaniiinoro Gijery

Hanjonansuuii rexnivuuii ynisepcurer Ykpainu

«KnIBCLKHI noniTexHivHuit iHcTuTyT imeni Irops Cikopcbkoro»
OcBITHIl cTyniHb — 10KTOP dinocodil
CroeuianbHicTb F2 [HXeHepis nporpaMHoro 3abesrneueHHs

EK3AMEHALIMHUM BLIET No

TectoBe 3aBmanns 1.
Dane xom:
public static void main{String[j args) {
intx=-2, v=§ max;
i gopaTe xog
System.out.printin(max);
}

Rruh i3 320PONONOBIHUX (DPArMEeHiB BUBEHE B KOHCONL MAKCUMaNLHe YucHo?
{xinbKa npasknbRUX BignoBigeH)

O ifx<y) max=x.  else max = y;
O Hx>y) max=x; else max = y;
O max=x>y?x:y;
O

max=x<y?x:y;

TecToBe 3aBnanys 2.

Fx BUKNKKSTH CTaRNAPTHMI METOR KAacy Boepenuni static-merona?
Q HisiK, static-MeTon He Npatoe 3 o8'eKToM Kacy
O MOMHS, Tpeba Nepesl LM NepeBanTauTH 3BULakiH1iA MeTol Kiacy
O momua, Tpeba Nepejl UKMM repesusHaunTi 3BUYaRHUN MeToa Knacy
O MOMHa, HIYOIro AOAATKORO POGUTH He Tpeba
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TecToBe 3aBnanus 3.

Baninauin Bumor — (e nepenipka auknapenux y cneuvdikatlii aumMor, sixa
BUKOHYETRCH INA TOTO, 1WOO NEPEKOHATHCH B PONBBAHTHOCTI BUMOT [I115t NPOrpaMMol
CHCTEMH, 1O POIPOBNAETHER.

QA Baninauis puMot — e nepenipka BUKNRACHUX Y cnetitikauil BUMor, sika
BMKOHYETLCH NINA TOr0, WoB NOepeKoHATHCSH B PenNeBaHTHOCTI BUMOT ffTA FIPOTParHOT
CHCTEME, Wo poapobnnertbes,

O B.Banmaauin BUMOr - e OKYMENTYBAHHS BUKNafaHnx y creuwdiraull suear,
AK@ BUKOHYETBCR ANA TOro, Wob hepekonaTncn B pernesaHTHOCTI BUMOT AfA
NPOrpamMKOT cHcTeMH, WO po3pobnseTbes.

QO C.Banigauin Bumor — ue Bupanust i BuKNagenHs y cneyudiikauii puMor, WoH
NOTOETH TX 3 3AMOBHUKAMU

O 0. Baninauis sumor ~ Ue npouec nepesipki NpasnnbHOCTI creundikauin Busos

wono ix signosigHocTi notpeGam, HeCYNepevHoCTi, NOBHOTH | MOXIMBOCTI peaniaalil,
8 TRKOK Y3IroQXeHoCTi 3i CTaHAapTamMu.

TecToBe 3aBnanHg 4.

Ans monermosadiA cUeHapiis NPOTPAMHOT CGTEeMU BUKOPUSTOBYETLCS aHaTOLSA

O A.IDEF3
O B.IDEFD
O C€.DED

O D.IDEF5

TecToBe 3aBnanH 5.

MporpamHa ixeHspin BigpiaHaeTson Big Tpapuuifiuol npomucriosol
irorerepil NPUPOROIC CBOMD APOAYKTY.

D A Al He BigUYBaSTLCH | He MaTepianiayeTscd B MaouHmi thianunuh npeamer

O B. vl BiguyessTeCs | He marepianisyeTben 8 HaouHuA dianuiui npaamer
O €. A He BIRYYBAETLCA | MaTepianisyeTbCh B HAOMHWUNA disuuHui npaamMer

O D.avi BigyyBaeTLos | martepianiayeTecsl B HaoMHUHA disudrnit npegmer

3aTBEPIKEHO:

["apanT OCBITHBOT IIporpamu E€srenis CYJIEMA
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PO3POBHUKHU ITPOI'PAMM:

Cynema €prenin CramicaaBiBHa — rapanT ocBiTHROI nporpamuy, 3aBiJ1yBayY
Kaepy NPOTPaMHOTO 3a0e3leHeHHs! KOMIT IOTEPHUX CHCTEM, JOKTOP TeXHIuHMX
HayK, JIOLICHT

bapa6am Oner Boaoaumuposnu — npodecop kadeapu imxeHepil mporpaMmHoro
3a0e3neueHHs B @HepreTulli, JOKTOp TeXHIYHUX HAYK, Tpodecop

Kaumenxo Ipuna AnartoaiiBua — npodecop kadeapr o6uncIoBaIbHOI TEXHIKY,
JOKTOP TEXHIYHUX HayK, Tpodecop

HogoTapceskuii Anarosiiii MuxaiiiioBuy — ripodecop kabeapu o0UUCTIOBATHHOT
TEXHIKH, JOKTOP TEXHIYHUX HaYK, npodecop

Jliomrenko Jlees AmnarojiiBHa — J01eHT KadeIpd NPOrpaMHOro 3abesnedyenHs
KOMII'FOTEPHUX CHCTEM, KaHIUAAT TeXHIUHUX HayK, JOLEHT

Cripenko Cepriii I'puropoBuy — 3aBinysau Kade/pi 0OUHCIIIOBAIBHOI TEXHIKH,
INOKTOp TEXHIYHHX HayK, Ipodecop

Crenenko Inna Bauecaasisua — npodecop xadeapu iHGOpMaTHKH Ta IPOTPAMHO]
1H)KeHepii, JOKTOP TEXHIYHUX HayK, mpodecop
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