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1. OB’EKTHO-OPIEHTOBAHE ITPOI'PAMYBAHHASA

Tema 1. BBenenns B komn'iorepHe nporpamyBanas. Oneparopu

MoBa mnporpamyBanHs. Ctpykrypa mnporpamu. KirouoBi cioBa MOBH
nporpamyBaHHs. 3MmiHHI. [nenTudikatopu. Tunu nanux. ApudmMeTndHi orneparti.
Omneparopu.

Tema 2. CUMBOJBLHUH THII JaHUX. Paaku

CumBonbHuit Tiun ganux. Kox ASCII. Jlitrepanu. Kontpons mortoky. TaGmuist
npioputety (oHOBieHHs). BBenennsa psakiB. IlopiBHsHHs psakiB. Iliactpoku.
Howxwuna psaaka. [lomyk psakiB y psakax. JomaBanus (mix) psaka. JlomaBanHs
cuMBoily. Berapnenns (mia) psaka abo cumBouty. Ilpusnadenns (mia) psiaka abo
cuMBoJly. 3amina (min) psaaka. Ctupanus (min) psaka. OOMiH BMICTOM ABOX PSJIKIB.
Tema 3. LlukaivHi KOHCTPYKUIII Ta PO3rajgyKeHHHA

YMoBHul oneparop. Oneparop MHOXHMHHOrOo BuOOpy. bByneBa anrebpa Ta
KoMmm'torepHa jorika. [ukmiuni koncrpykuii. Hukn 3 nepeaxymosoro. Lukn 3 micis
yMoBoto. [{uki 3 mapameTpom.

Tema 4. ba3oBi CTPYKTYpH JaHHX

Bektopu. MacuBu. Imimiamizamis MacuBy. MacuBu MacuBiB: 0OaraToOBHUMIpHI
mMacuBH. CTpykTypu. OrosyiomeHHss CTpYKTyp. OroJiomeHHs Ta IHIiliali3ais
CTPYKTYp. [Hiliam3anis CTpykTyp.

Tema 5. Ilokakuukn

[Tokaxuuku. IlpusHaueHHsi 3HaueHHs. OTpuMaHHS 3HA4Y€HHs. BcTaHOBIEHHS
3HadeHHs. [[oKaKYMKM MPOTH MAacUBIB: MOMIOHOCTI Ta BiAMIHHOCTI. ApudmeTnka
MOKAXYHKIB.

Tema 6. @yHkuii Ta nam'ATh

®dyuk1ii kopuctyBada. OrojomieHHsa Ta Bu3HaueHHs QyHkiiit. [lepenavya nanux y
¢dbynkuii Ta 3 HuX. [lepegaua nmapamerpiB 3a 3HaueHHAM. [lepegada napameTpiB 3a
nornomororo mocuianHs. [lapamerpu 3a 3amoBuyBaHHSIM. Buknuk QyHKIi.
[TepeBanTaxeHi QyHKIII].

Tema 7. OcHoBM 00’ €kTHOrO0 MporpamyBanns. Kiacu

1. OcHOBHI MOHATTA 00'€KTHOTO TporpamyBaHHs. Kiacu ta 00'€eKTH B peaibHOMY



xutTi. Kmac. OO6'ext. VYcmankyBanus. Kommonentu knacy. CrneuudikaTopu
JOCTYILY.

Tema 8. OcHoBHU 00’ekTHOrO MporpamyBaHHs. Q0'ekTn

CrBopenHsi o0'exta. Ilokaxxumk "this". KsamidikamiliHi Ha3BHM KOMITOHEHTIB.
Koncrpykropu. IlepeBanTa)keHHs KOHCTPYKTOpPiB. KormiroBaiabHI KOHCTPYKTOPH.
Hectpykropu. CtatnyHi KOMIoHeHTH Kiacy. [Tokaxkunku Ha 00'ekTH. [Tokaxynku
Ha noJis. [lokaxxunku Ha (yHKil. Bubip koHCTpykTOpa. MacuBH MOKa)KYMKIB Ha
00'eKTH.

Tema 9. YcnagkyBanHs

Busnauenns iepapxii kmaciB. Kiacw, ycmankyBaHHS Ta CyYMICHICTh THIIIB.
[Tomimopdizm 1 BipTyanbHl MeTonau. IlepeBusnauenns wmetoay. OO'ekTH SsK
napametpu. llepemaua oO'ekta sik mapametrpa ¢yHkiii. Ilepenaua o0'exkra 3a
3HauYeHHSIM. KOHCTpYyKTOpH 32 3aMOBUYBaHHSIM.

Tema 10. Bunsitku. ba3zosi acnexkTn

[Tomunku. JlikBimamigs mOMHIOK. AHATOMisS 00'€KTa BUKIIIOYEHHS. BUHATKU.
KepyBanus HecnoniBaHuMH BUHATKamMu. KaTeropuzaiiis BUHATKIB. lepapxis kiaciB
BUKJIIOUEHHs. KitrouoBe ciioBo "gaBHUI".

Tema 11. Bunsitku. Kitacu BUHATKIB

Kmac "Bukmouenus". Kiac "logic error". Kmac '"domain error". Kiac
"invalid argument". Kmac "length error". Kmac "out of range". Kiac
"runtime _error".  Kmac  "range error". Kumac  "overflow error".  Kiac
"underflow error". bad alloc. bad exception. 3amydyeHHss BuHATKIB. OOMIH
BIIOBITAJIBHICTIO. BUHATKH B aii.

Tema 12. [lepeBaHTa:KeHHS ONIEPATOPiB

[TepeBanTaxenns onepatopis. Peanizarist onepatopa <<. Peamnizaiist onepatopa >>.
VY nockonanenns << onepartopa. Oneparop iHAeKCyBaHHs 1 cTeka. [lepepaxoBani
Tunu. JletTaibHO nepeBaHTa)xkeH1 oneparopu. KibKicTh apryMeHTiB. ApudMeTHuHI

OIIepaTopHu.

Jlimepamypa: 1, 2, 3.



2. MATEMATHAYHI METOJU JOCJI)KEHHSI OITEPAIIIN

Temal. KoHnenrya/jbHi acCeKTH MATEMATHYHOT0 MO/I€JIIOBAHHA €KOHOMIiKH
ExoHoMiuHa Ta MaTeMaTWYHa MOCTAaHOBKA ONTHUMI3amiiHuX 3amad. Kiacudikaris
METOJIIB Ta MOJICJICH PO3B’sI3yBaHHS 3ajad ontuMmizaiii. [Ipukiaam eKoHOMIYHHX
3amady, SKi JIOIUIBHO PO3B’S3yBaTH, 3aCTOCOBYIOYM METOAW Ta MOJEI
MaTEMaTUYHOTO MPOrpPaMyBaHHS.

Tema 2. 3arajgbHa 3aga4a JiHIHOI oNITUMI3alil Ta METOAHM il pO3B’A3yBaHHA
ExonomiyHa Ta MaTeMaTH4HA MOCTAHOBKA 3a/1a4i JiHIAHOTO TiporpamyBaHHs (JIIT).
['padiuynuit  Meton  po3B’sA3yBaHHS  3ajJadi  JIHIMHOTO  MPOTpaMyBaHHS.
CummiekcHuil MeTtoll po3B’sizyBanHHs 3anad JIII. Meron mtyyHoro Oaszucy (M-
3aj7ay4a).

Tema 3. Teopis ABOICTOCTI Ta ABOICTI OLIHKHA B aHAJI31 PO3B’A3KiB JIiHINHUX
onTuUMi3aniiiHuX MojaeJieil

OcHoBHa Ta ABOIiCTa 3a;ayl sSK mapa B3aemocnpsbkeHux 3aaad JIIT Ta mpaBuna
noOynoBu 1BoicToi 3adavi. CHMMETpUYHI Ta HECUMETPHU4YHI 3ajayi. ExoHOMIiuHE
TIyMau€HHS 3MIHHUX MPSMOI Ta IBOICTO1 3a71a4. 3HAXOHKEHHS PO3B’sI3K1B ABOICTOI
3a/1a4i 3a PoO3B’s3KaMU MpsAMOi. EXKOHOMIYHE TIIyMayeHHS ONTUMAJILHOTO TUIaHY
IpsAMOI Ta ABOICTOI 3a/a4.

Tema 4. Cnenndivni 3agayi JiHiiiHoi onTuMizamii

3agadl IIJTIOYKMCENBHOTO MPOTpaMyBaHHS Ta METOAM iX pPO3B’s3aHHs. 3ajaadi
JIpOOOBO-THIHHOTO TPOrpaMyBaHHS Ta METOAW i1X pPO3B’s3aHHA. TpaHCIOpTHA
3ajada. ExkoHOMIYHa 1 MaTemMaTH4yHa TOCTaHOBKA TpaHCcHopTHOI 3amadi (T3) Ta
METOAU TMOOYJAOBU IMOYATKOBOTO OMOPHOrO IIaHy. MeTojJ MOTEHILiamiB st

3HAXO/KEHHS ONTHUMabHOTO 1iany T3.



Tema 5. 3agaui HesriHIHOI OTHUMI3aliT

ExoHomiuyHa CyTHICTH 1 TIOCTaHOBKAa OKPEMHX THIMIB 3a1ad HEJIIHIMHOTO
nporpamyBanHs (HJIII). Knacuunmit Meron onrumizamii 3amay HIJIIL. 3amauqi
OIYKJIOTO IIPOrpaMyBaHHs Ta METOAM 1X po3B’sa3aHHsA. Teopema Kyna-Takkepa.
Tema 6. 3agaui CTOXaCTHYHOI0 TA IMHAMIYHOTO MPOrPaMyBaHHS

3aranpHa MaTeMaTWyHa T[IOCTAHOBKA 3a7ad CTOXAaCTUYHOTO MPOTpPaMyBaHHS.
[Mpuknagu EKOHOMIYHHMX 3a7ad CTOXaCTMYHOTO MPOrpaMyBaHHSA. 3arajbHa
MaTeMaTH4YHa MOCTAHOBKA 3a/1a4 JUHAMIYHOTO MPOTpaMyBaHHS Ta il reoMeTpUYHa
iHTepnperauisd. IlpuHnun ontumanbHOCTI 1 piBHAHHA benmana. 3anmava
ONTHUMAJIBHOTO PO3MOJILTY PECYPCIB MIXK Tally3sMH Ha 7 POKIB, 33/1a4a PO 3aMiHy
oOJytaTHaHHS.

Tema 7. Meroau po3B’si3yBaHHs 0araToOKpUTepiaJbHUX 3a1a4

Meton miHIAHOTO B3TOpTaHHS KpUTEpiiB. MeToJ MaKCUMIHHOTO 3rOpTaHHS
KpuTepiiB. MeTos roloBHOTO KpUTepito. BUOKpeMIIeHHSsI € AMHOTO pPO3B’A3KY.

Tema 8. CraTnuHi irpn

CratuyuHi irpu 3 BUUepnHoro iHpopmaiiiero. Cutyarlii piBHoBaru Hemma y 3mitmanux
crpareriax. Cutyanii piBHoBarn Hema y GinapHii rpi 2x2. Cutyauii piBHOBaru
Hermma B eKOHOMIYHUX CHCTEMAX.

Tema 9. AHTATOHICTHYHI irpH

MaTpuuHi ITpH y YUCTUX cCTpaTerisx. MaTpuuHi IrpH y 3MIMIAHUX CTpaTerisx.
MarpuuHi irpu nopsiaky 2x2. MaTpudHi irp MOpsJIKy 2Xn Ta mX2.

Tema 10. IunamiuHi irpu

Knacudikamis auaamigyaumx irop. Crpaterii rpaBmiB. JuHamiuHi irpu 3
JIOBEPIICHHOI0  1H(OpMalli€l0—ICHYBaHHS  po3B’s3kiB.  [uHamiuHi irpu 3
HEJIOBEPIIEHHOI 1H(GOpMalli€l0—0a30B1 MOJ0XKEHHSA. JluHaMmiuH1 irpu 3 Maiixke
JOBEPIIICHHOIO 1H(POPMAITIEO.

Tema 11. KoonepaTusHi irpu

HecTtpareriuni acriektu Teopii irop. CtpaTeriyHa eKBiBaJICHTHICTh KOOTIEPAaTHBHUX
irop. XapaktepucTuuHi QYHKIT JJ1s Majoi KiIbKOCTI TpaBIliB. Po3B’s13yBaHHs 3a

Helimanom-MopreHmrepHoM.



Tema 12. EnemenTH Teopii MacoBoro o0c1yroByBaHHs
Knacudikamis cucrem macoBoro oocnyroByBanss (CMO). PiBusinus anamnizy CMO.
HMudepenmiiini piBasHHIS CMO. n-xananpHa CMO 3 BigmoBamu. OJHOKaHaJIbHA

CMO 3 ouikyBaHHsM Ta OaraTokaHaibHa CMO 3 O4YiKyBaHHSIM.

Jlimepamypa: 4, 5, 6.

3. OPTAHI3AILIA BA3 TAHUX TA 3HAHD

Tema 1. Cucremu 6a3 nannx. OCHOBHi OHATTS.

[Tousarrs 6a3u nanmx (b)), cucremu ynpapminus 6azamu nanux (CYBJ), 6anky
JTaHuX, cxoBuila aaHux. Mogeni BJI: cnuckoBa, iepapxiuHa, MepexxHa, peisiiiiia,
nocpersiiiHa, 6araToBUMipHa, 00’€KTHO-OPIEHTOBaHA, OPIEHTOBaHA HAa 3HAHHS.
Xapakrepuctuka cnekrpy cydacHux CYB/I.

Tema 2. Pensiniiina Mogesib TaHUX.

Pensiiiina CTpyKTypa HaHMX, OCHOBHI TOHSTTS Ta BHU3HA4YeHHS. TeEOpETHKO-
MHOXXHMHHI omneparii pensuiiHoi anredpu: 00'€lHaHHA, NEPEeTHHY, PI3HUL,
JEKapToOBOrO J00YTKYy BigHOomieHb. Omepariii pensmiiHoi  anredpu  Hax
1H(OpMaIiiTHUM HAITOBHEHHSIM B1IHOIIICHB: JI0JIJaBaHHS, BUITYUYCHHS, 3SMIHA 3HAYCHb
aTpuOyTiB KoOpTexky. ChemiaibHl pendliiiHl omepali: MpPOeKIlis, CeIeKIis,
HaTypaJibHE 3'€IHAHHSA, YMOBHOrO 3'€IHaHHS, JIJIEHHS BigHomieHb. Omneparrii
pensiiiHOol anreOpu Haja CXeMaMH BiJHOIICHb: BU3HAYEHHSI HOBOT'O, BUJIYUYCHHS,
3MIHHM OIIUCY aTpulyTa.

Tema 3. Teopis HopMasizamii pesiuiiiHOl MoIeJIi JaHUX

AHOMaJii Ipy BUKOHaHHI1 onepaniid y 0a31 JaHuX, BU3HAUYEHHS NIepII0i HOPMAJIbHOI
dbopmu. OyHKITIOHATHHI 3a7I€KHOCTI, HEMOBHI (PYHKITIOHAIBHI 3aJI€KHOCTI Ta JIpyra
HOpMalibHa (opma. TpaH3UTUBHI 3al€KHOCTI W TpeTs HOpMallbHa QopMa.
bararoznauni 3alie)KHOCTI Ta dYeTBepTa HOpPMalbHA (QopMa. 3aIeKHOCTI 3a
3’€IHaHHAM, I1’sITa HOpMajbHa popma.

Tema 4. MoBa SQL

Omneparii DDL (Data Definition Language) — oneparopu BusHaueHHs 00'ekTiB B/l



iX cTBOpeHHs, 3MiHM, BuAaneHHs. Oneparopu DML (Data Manipulation Language)
— MaHINyJIIOBaHHSA JaHUMU: BIAIOpaTH, AOJATH, 3MIHUTH, BUJAIWTH 3aIliCH,
3adikcyBatu abo BiaMiHMTH BHeceHl 3MiHM. Omnepatopu DCL (Data Control
Language) — 3axucTy 1 ynpaBlliHHS JAaHUMH: CTBOPEHHSI Ta BUJIAJICHHS TpaB Ta
oOMexxeHb mysa kKopucTyBadiB Ta momaTtkiB bJ[. Omeparopu TCL (Transaction
Control Language) — ynpaBiliHHS TpaH3aKUIIMHU: TPUUHATTS, BiAMIHA, TOJALUT Ha
gactuau. Omeparopu CCL (Cursor Control Language) — BuUKOHaHHS il 3
TUMYACOBUMU CYKYTHOCTSIMH 3aIMCIB Ta OKPEMUMH 3alCaMHu.

Tema 5. [IpoexkTyBanHs 0a3 JaHUX

MeTtomonoris npoeKTyBaHHs 0a3u JaHUX, €Tay MIPOCKTyBaHHS 0a3u qaHuX. AHami3
npeaMeTHoi o6macTi il KoHuenTyalbHe MojemoBaHHsA. Jloriune Ta (izuuHe
IpPOEKTyBaHHSA. MoJenb «CYTHICTb-B’SI30K»: TIOHSTTS CYTHOCTI, BIJIACTHUBOCTI,
3B’ s13ky. @opmanbhi HoTatii ER-mMonenmtoBanns: Yena, Maprina, IDEF1X, bapkepa.
Tema 6. bazu 3HaHb

[TonsiTTst Ga3w 3HaHb, JDKEpeNla OTpUMaHHS 3HaHb. CUCTeMHU 0a3 3HAHB: MOHATTS,
ctpyktypa Ta GyHkiii. Krnacudikaiis 1HCTpyMEHTAJIBHMX 3aco0iB MoOyI0BU
cucteM 0a3 3HaHb. Mojenl MPEeACTaBICHHS 3HAHb: MPOAYKIiiHA, JIOT1YHa,

dpeitmoBa. ExcniepTHi ccTeMU: OHATTS, CTPYKTYpa, Kiacuikarris.

Jimepamypa: 7, 8, 9.

4. IHTEJEKTYAJIbHUN AHAJII3 JAHUX

Tema 1. MeToau nepBicHOI 00pOOKH TaHUX
MeTonu nepBicCHOro 0OpOOIEHHS Ta AOCHIIKEHHS CTPYKTYpH JaHuX. CTaTUCTUYHI
Ta KiOEpHETUYHI METOau. MeToau MPUKIAJHOI CTaTUCTUKH, MEpeBIpKa TiloTe3,

KOpeJilLis, perpecis. JuckpuMiHaHTHUIN aHaui3, KiacugikamiitHi GyHKIIi.



Tema 2. MeTroau A0CTIAKeHHS CTPYKTYPH JaHUX

Micrnie anami3zy naHux B ynpasiiHHi 00’ ekToM. [Ipu3HadeHHs 1 MeTa aHai3y JaHUX.
Konnenist cxoBuny nanux. Bizyanizaiisi Ta aBTOMaTU4HE IPYITyBaHHS TAHUX
Tema 3. Kopesssuiinui i perpeciiHiil aHaJi3

Kopemsmiitauii ananiz. Monens mapHoi perpecii. JliniiiHa MHOKHMHHA perpeciiiHa
Mozenb. [lepeBipka ajgexkBaTHOCTI. HemiHiliHe OLIHIOBaHHS MTapaMeTpiB.

Tema 4. KinacTepuuii anaJis.

AriomepaTuBHI Ta AMBI3IMHI MeToau. lepapxiuna kmacudikaiis. OmiHIOBaHHS
SKOCTI KJIacTepu3allii. 3aCTOCYBaHHS KJIacTepu3allii B eKOHOMIYHUX JOCIIIPKEHHSIX
Ta 3aXUCTI JaHUX.

Tema 5. Metoau 6araTtoBUMipHOI KJacTepu3amii

[Ipouenypa Mak-Kina, Merox K-cepelHiX, ciT4acTi MeTtoau. PacTtposa
KJIacTepu3allis 00’ €KTiB.

Tema 6. IluckpuMiHAHTHUI aHAJII3

Jlinilianii muckpuMiHaHTHUN aHami3. [ToOygoBa KaHOHIYHUX Ta KiacudiKamiitHuX
byHKIIIH.

Tema 7. Meroamn kiaacu@ikaunii Ta MPOrHo3yBaHHA

HlepeBa pimens. Metogu mnoOymoBu mpaBun kiacudikaiii. OCHOBH METO/IB
OMOPHUX BEKTOPIB, «HAWOIMKUOTO cycifa», balieca. Meton Apriori.

Tema 8. Kinacudikauist 00’€KTiB y BUNIaJKY HEBiIOMUX PO3NOAIJIEHb TaHUX.
Kpurepii oriHiOBaHHS MOMHIIOK Kiiacuikaliii, KilacTepu3ailii Ta HaB4aHHS.

Tema 9. Meroau nmoumyky ma0JJOHIB JaHUX

[ToHsATTS acomiaTUBHOTO Ta CEKBEHUIWHOro aHamizy. Metoau (opMmyBaHHs
acoIllaTUBHUX MPABHUIL.

Tema 10. Cnocodu Ta MeTOAM Bi3yaJbHOI'0 Bi10OPaKEHHS TAHUX

BizyaneHuii anami3z manux. OCHOBHI 3ajadi aHajizy TekcToBoi iHdopmarii (Text

Mining).



Tema 11. OcHoBHi nousittas OLAP-cucremu i Data Mining
Busnauennss OLAP-cucremu. KonnenrtyanpHe OaraTOBUMIpHE TpEICTABICHHS
nanux. Knacudikamis 3agau Data Mining. Ilpomec Data Mining. Cdepu

3actocyBaHHs Data Mining.

Jimepamypa: 10, 11, 12.
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KPUTEPII OLIIHIOBAHHSA 3HAHb

BerynHuky npornonyerbest Juisi BianoBii 20 TEOPEeTUYHHMX TECTOBUX Ta
MPAKTUYHUX 3aBJaHb. YacTWHA 3 TEOPETUYHHX TECTOBHX 3aBlIaHb MAOTh OJIHY
NpaBUJIBHY BIJIMOBI/Ib Ta OIIHIOIOTHCA Y 5 OauiB (MpaBuibHA BiAMOBIAKL) a60 0 GaniB
(HempaBUJIbHA BIJNOBiAB). YacThHa 3aBJaHb 3 MHOXXUHHUM BHOOPOM (JIEKLIbKa
npaBWIbHUX BiAmoBigei). KoxHe 3 Takux TEOPETUYHUX 3aBIaHb OINHIOETHCS
HACTYITHUM YUHOM:
1) moBHa BipHa BiAMOBIAL (BIAMIYEHO BCl BIpHI BIAMOBIAI Ta HE BKa3aHl HEBIPHI
Biamosiai) — 10 Gartis;
2) HEeMoBHA BipHA BIAMOB1Ib (BIAMIY€HO O1JIbIII€ BIPHUX BIAMOBIACH, HIXK HEBIPHUX
BiMOBiACH) — 7 Oainw;
3) KUIBKICTh BKa3aHMX BIPHUX BIJANOBIICH JTOPIBHIOE KITBKOCTI HEBIPHHUX
BIJMOBIACH — 5 Oanu;

4) HeNoBHA HEBIpPHA BIANOBIAL (BIAMIYEHO HEBIPHUX BIAMOBiACH OlnbINe, HIX
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BIpHUX BiANoBiAeH) — 3 Ganu;
5) moBHICTIO HEBipHA BiAMOBiAb (YCi BIAMOBiAI JaHO HEBIPHO a00 HE BiIMIUEHO
BiAmoBiAeH nmo recty) — 0 GaiB.

[IpakTUyH1 3aBJaHHS OLIHIOIOTHCS €K3aMEHATOPAaMH B 3aJIEKHOCTI B1 00cATYy
BuKkoHaHHS Bin 0 (He BMKOHAHO a00 BUKOHAHO B3araii He BipHO) m0 10 Oami
(BUKOHAHO BIPHO B TNOBHOMY 00cs31). MakcuMallbHO MOXJIMBa cyMa OaiiB
ctaHoBUTh 200. BCTynHHUK 1OMyCKaeThCcsl JO y4acTl Y KOHKYPCHOMY B10Op1 st
3apaxyBaHHS Ha HaBUYaHHA, SKIIO OIIHKa ()axOBOr0 BCTYIMMHOI'O BUIPOOYBaHHS

ckianac He Menmie 100 Oais.
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