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NMoHATTA O0a3u gaHMX

BcTyn

LLlo6 KopucTyBay nerko Mir 3HaxoauTn NoTpibHy iHpopMauito, BOHa Ma€e 6yTu opraHizoBaHa NeEBHUM
4yMHOM. Lle cToCcyeTbCa He nuLe iHhopMaLii B komn'toTepi, a  byab-akoi iHpopmauii npo 06'ekTn
peanbHoro cBiTy. CKaximo, 3py4YHO 3HaxoanTu NoTPibHY KHMry B 6ibnioTewi, KOPUCTYOYNCh
KaTanorom. Jlerko BiglykKaTu B ra3eTi Or0JIOLLEHHS, WO Bac LiKaBNATb. Taka NerkicTb nowyKy
MOXX/IMBA 3aBASKMN TOMY, WO AaHi B KaTanosi abo raseTi MaloTb CTPYKTYpY, abo, iHakwwe, €
CTPYKTYPOBAHUMN.

ba3sa paHux (aHrn. database) - CyKynHiCTb AaHWMX, OpraHi30BaHUX BiAMNOBIAHO A0 KOHUENLii, SKa
OMMNCYE XapaKTEPUCTUKY LMX OaHUX i B3AEMO3B'A3KM MiX iX efleMeHTaMu; LA CYyKYnHiCTb NigTPUMYE
LLIOHaMMeHLLe oaHy 3 obnacTell 3acTocyBaHHA (3a cTaHaapToM ISO/IEC 2382:2015")

IcTOpiA PO3BUTKY

e 1960-Ti pp. po3pobneHHsa nepwux bLl. CODASYL — mepexxeBa MOAesNb AaHNX Ta OAHOYACHO
He3anexxHe po3pobnieHHs iepapxiyHoi b ipmoto North American Rockwell, sika ni3Hiwe B3aTa
3a ocHoBy IMS — BnacHoi po3pobku IBM.

e 1970-Ti pp. HaykoBe 0brpyHTyBaHHsA Earapom ®. KogaomM 0CHOB pensilinHoi Mogeni, KoTpa Ha
noYaTKy 3alikaBuia nuwe HayKoBi Kona. Ynepuue uto moaenb byno BukopucTaHo y bl Ingres
(bepkni) Ta System R (IBM), wo by nnwe gocnigHMMm NnpoToTUNamm, aHoHCOBaHUMMN
npotsarom 1976 poky.

e 1980-Ti pp. NosiBa NepLUMX KOMepLuinHuX Bepcin pensauinHnx b Oracle Ta DB2. PensuinHi b
NOYUHAIOTb YCMNIWHO BUTICHATU MepeXXeBi Ta iepapXivHi. JoCNig)KeHHA OeLeHTpanizoBaHnx
(po3nogineHnx) cnctem B, NpoTe BOHW He BigirpatoTb 0c06aMBOI poni Ha puHKy B,

e 1990-Ti pp. yBara HaykoBL|iB CIPSMOBYETbLCS Ha 06'€KTHO-OpieHTOBaHI B[, SiKi 3HanMWN
3aCTOCYBAHHSA B NepLuy Yepry B TUX rajy3sx, Ae BUKOPUCTOBYOTHCA KOMIMJIEKCHI AaHi:
iHXXeHepHi, MynbTumMeinHi bJ.

e 2000-Hi pp. FONOBHNUM HOBOBBEAEHHAM € NiATPUMKa Ta 3acTocyBaHHA XML y B[l. PO3p0obHMKM
KomepUuinHux B, aki naHysanm Ha puHKY y 1990-ux pp., 0OTpUMYIOTb BCe BinbLly KOHKYPEHLLito
3 BOKy pyXxy BigKpMTOro nporpamMHoro 3abesneyeHHs. PeakLi€lo Ha Lie CTa€E NosBa
6e3KOLTOBHMX BEPCin KoMepuinHuX B,

Cdepu BuKopuctaHHa 6a3 paHux

MepBMHHMM NpU3HadYeHHAM 6a3n gaHux € 36epiraHHs MacuMBiB faHUX. Ane iX LWUPOKo
BUKOPUCTOBYIOTh | 415 30epexxeHHs agMiHICTpaTUBHOI iHpopMaLii Ta cnewiani3oBaHNX faHUX,
Hanpuknag, Ans iHXeHepHUX AaHUX 4n ANA eKOHOMIYHUX Moaenen. MpuknagaMmm BUKOPUCTaHHS 6a3
LaHUX MOXYTb ByTu:

e aBTOMATU30BaHi cuctemm obniky;
® PEECTPM Ta KaTanoruy;
* reoiHhopMaUinHi cncTtemu;
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® NHrBICTMYHI 6a3m AaHMX, TOOTO MaLLUMHHI CNOBHUKMW Pi3HOrO TUMY | MPU3HAYEHHS;

e 6a3n faHUX TPAHCNOPTHUX CUCTEM;

* CUCTEMU KepyBaHHA BMICTOM IHTepHeT-canTiB, siKi 306epiratoTb y 6a3ax gaHUx iHopmaLito npo
web-CTopiHKK canTy (NpUKNagoM MOXyTb ByTH LUIMPOKO BXUBAHI CUCTEMMU KEPYBaHHSA BMIiCTOM
Joomla! Ta WordPress).

Buou 6a3 paHux

ba3n faHnx KnacugikyoTb 3a Pi3HUMKU KPUTEPIAMN.
3a Moaennio opraHisauii paHux po3pi3HAIOTbL TaKi 6asu paHux:

e lepapxiyHa. lepapxivyHa 6a3a faHux Mmoxe ByTn npeacTaBNeHa K AepeBo, WO CKAAAEThCA 3
06'eKTiB pPi3HUX PiBHIB. MiX 06'€KTaMu iCHYIOTb 3B'A3KM TUNY «MpefoK-Hawanok». Mpu ubomy
MOX/MBa CMTyaLis, Konn 06'eKT He Ma€ HalaaKiB abo Mae ix gekinbka, ToAi 9K y 06'ekTa-
Halanka 060B'13KOBO TiNIbKWN 04WH MPeaok.

e MepexHa. Taka 6a3a gaHux nonibHa A0 iEpapXivHOi, 3@ BUHATKOM TOr0, LLLIO KOXXEH 06'eKT
MOXKe MaTu Binblie 0gHOro Npeaka.

e PenquinHa. PensauinHa 6a3a gaHux 36epirae naHiy surnagi Tabnunub. HamexueaHiwi CKB[,
BUKOPUCTOBYIOTb PeNiauiiHy MOLesb OaHWUX.

e 06'ekTHO-OpiEHTOBaHa. Y 6a3i 4aHnx Uboro BUAY AaHi 0PopMAAITb Y BUrNS4I Mogenen
06'eKTiB.

3a po3MillleHHsM JaHuX BUAINAITb Taki Buan 6as:

* JlokanbHa, abo LeHTpanizoBaHa. Taka 6a3a faHUX NIATPUMYETLCA Ha OHOMY KOMMN'tOTepi.
e Po3nogineHa. YaCcTnHm Takoi 6a3n gaHUX po3MilllytoTb Ha Pi3HMX KOMM'IoTepax Mepexi.

3a TexHosorietn (isnyHoro 3bepiraHHA BUAINAIOTb:

e BJl y BTOPUHHIN Nnam'aTi (TpaguLinHi)
e bJl B onepaTtuBHii nam'aTi (in-memory database)
e Bl y TpeTuHHIn nam'aTi (tertiary database)

CTpyKTypoOBaHi Ta HeCTpyKTypoBaHi b1

CTpyKTypoBaHi bl BUKOPMUCTOBYIOTb CTPYKTYPU AaHMX, TOBTO CTPYKTYpOBaHMI ONKC TUNY haKTiB 3a
LONMOMOroK CXeMun faHux, binbll BigOMOI SK MoLesb AaHnx. Mogenb AaHuxX onucye 06'ekTn Ta
B33AEMOBIAHOLUEHHS MK HUMW. ICHYE AeKinbka Moaenen (41 Tunis) 6a3 gaHMX, OCHOBHI: iEpapXiyHa,
MepeXxHa Ta pensuinHa.

[l0 HecTpyKTypoBaHux bl Hane)xaTb MOBHOTEKCTOBI 6a3mn AaHMX, AKi MiCTATb HECTPYKTYPOBaHi
TEKCTU CTaTen YN KHUT Yy DOpMi, L0 AO3BONSAE 34INCHIOBATY WBUAKNA NOWYK (Hanpuknag, sk
Bikinepis).
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MepexeBi B

Mepexesa B[] — ue Habip BY3NiB, B AKUX KOWEH MOXe BYTH
3B'A3AHMIA 3 KOWHUM.

f.// f\’ﬂ
w‘\l/

o HEinoeHiWe Bigobpakas CTPYRTYDY ABAKKYE 33084
(HEanpWENag, Mepexeses NNaHYBaHHA B @KOHOMIL)

.-

( I.TI

e 1) cknagHo 3Bepirath i WykaTh IHDOPMaLID B yCix 38 AIKAX
2) 3annyTAHICTE CTRYETYPM

Moxna 3bepiraTn y Burnagi tabnuui, ane 3
nybnweaHHAmM naHmx!

MepexHa Mmopenb BJl — Mae CKNafoBi CTPYKTYPWU, 9K i pensauinHa, ane Biapi3HAETbCA XapakTepoM
BiAHOLIEHb MiXXK HUMW: ICHYE MOXX/IMBICTb BCTAHOB/IEHHA AOAATKOBMX 3B'A3KIB.

lepapxiyHa B0

lepapxiyna B[] — ue Habip aanux y surnaai baratopisHesol
CTRYKTYPH

MNpaic-nucT:

NpopgaBeus (pecHL 1) [[LETH !
Toeap (pimoHe 2) Monitopn | MpusTepn !

BupoSHuk (piRein &)

Mogens (pifeHs 4)

Liima {pimeis 5)

lepapxidyHa moaenb bl — 36epirae iHpopmaulito, opraHi3oBaHy NOCAiAOBHO: OAUH €NeMEHT
BBA)XAETbCHA MONOBHMM, iHLWI NOMY NiANOPALKOBYOTbLCS.
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MoaeAb — kKapToTekd NeTpos Bacs
CyBOPOBCHKMIA MP., A. 32, KB. 11

NpukAaAm: 275-75-75
* 3AMMCHA KHMXKA
s KaTaAor B BibaioTew NOAS J
2aMUCH ‘__,_,_,——”;,1/// * \—\
Mpizenwe Hm's Aapeca TeaedooH
Netpos Bacs | CyBopoBCbKMiA Np., A. 32, k8. 11 275-75-75
lsaHCB Adma | KMpouHas ya., A25, k.12 276 TE&-T 6

1] HaWNpocCTiLWa CTRYKTYPO
2) BcliHWI TMNK BA BUKOPHUCTOBYIOTE TABAMLI

° ¥ ©ararbox BUNAAKAX — AYOAICOBAHHSA ACHMX:

T.I. Wepuenro | Mainamarm 20 oo,

T.I. WepyeHso | 3anosiT 2 c1p.

PensauinHa mogenb BJl — nobynoBaHa Ha B3a€EMOBIAHOLLEHHAX MiXK CKNagoBMMU CTPYKTYpPU:
CKJIALAETbCA 3 CYKYMHOCTI B3AEMOMOB'A3aHNX LBOBUMIPHUX Tabnnup.

1. KinbKicTb NoNiB BU3HAYAETHCA PO3POOHNKOM i HE MOXKE 3MiHIOBATUCA KOPUCTYBAYEM.
2. bynb-siKe nose NOBMHHE MaTu YHiKaJibHe iM’'S.
3. Mons MOXyTb MaTu Pi3HWUN TUM:
o PALOK CUMBOJIIB (LOBXWHOW A0 255 cMMBONIB)
o HinCHe Yncno (3 ApoboBo YaCTUNHOLD)
o uine 4ymucno
° rpoLLoBa Cyma
o pgaTa, Yac, gaTa u vac
o noriyHe nose (ictuHa abo nox, Tak abo Hi)
o BbaraTopsagkosuin Tekct (MEMO)
© MaJItOHOK, 3BYK abo iHWMin 06'ekT (06'ekT OLE)
4. Mona MoXyTb 6yTn 060B'A3KOBUMM A5 3aNOBHEHHSA abo Hi.
5. Tabnnus Moxxe MiCTUTU CKiNbKW 3aBrOAHO 3anuciB (LS KiNIbKiCTb 0bMeXXeHa TilbKu 06’eMom
AWCKY); 3annCn MOXXHa A04aBaTW, BUAANATH, pefaryBaTu, COPTyBaTH, LWYKaTW.

KniouyoBe none (ka4 Tadbnuui)
KniouyoBe none (kno4) - ue nose (abo kombiHauia nonis), sKe 04HO3HAYHO BU3HAYaE 3anuc.

B Tabnuui He moxxe ByTn ABOX 3anunCiB 3 0AHAKOBMM 3HA4YEHHSM KoYa.

MoBu ana pod6oTu 3 basaMmm gaHux

Mpwu poboTi 3 6azaMn gaHUX BUKOPUCTOBYIOTb MOBM CneLiaZibHOro NPM3Ha4YeHHA:
MoBa BM3Ha4eHHA faHux (Data definition language, DDL) — ue MOBa, fika ONUCYE AaHi Ta CTPYKTypu
[aHUX, @ TaKOXX BU3HA4YaE B3aEMO3B'A3KM MK HUMW (3a cTaHaapToMm ISO/IEC 2382:2015%).
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Mosa MaHinynoBaHHA gaHuMu (Data manipulation language, DML) — ue moBa, Aky nigTpumye CKBL i
fKa 3abe3neyvye BUKOHAHHSA onepauin OTPUMaHHSA, LO4aBaHHA, 3MiHW Ta BUAANIEHHA AaHUX (3a
cTaHpapTom ISO/IEC 2382:20157).

Mosa 3anuTiB (Query language) — Lie MOBa /15 KOPUCTYBaYiB, fKa 3abe3neyye OTpMMaHHSA Ta
06pobneHHs gaHux y 6a3si gaHux (3a ctaHgapTom ISO/IEC 2382:2015%).

Mpwn poboTi 3 pensauinHumMmn 6asamMy LaHUX BUKOPUCTOBYIOTb MOBY CTPYKTYPHUX 3anuTis SQL
(Structured Query Language), aka NoeAHyeE BCi TpU YHKLUIT (BU3HAYEHHA AaHNX, MOAMUGIKaLIA SaHKX
Ta hopMyBaHHA BMBipok). MoBa SQL cTtaHaapTusoeaHa ANSI Ta ISO: noynHato4m 3 1986 poky,
peryisapHo BUX0OATb NOHOBMEHI CTaHAapTW. Cnig 3ayBaXKUTK, WO KOXXHa cydacHa CKB[ (MySQL,
PostgreSQL, Microsoft SQL Server Ta iHWi) NigTpUMy€E CBOK BAaCcHY BUAO3MiHY SQL, Tak wo SQL-
3anuT ans ogHiel CKbJ, Mo)ke He npautoBaT B CepefoBULLi iHLWOI. Afle FON0BHI NPUHLMAN
thopmyBaHHs SQL-3anuTiB Ta IX CTPYKTYpa O4HAKOBI Ta BiAnosifatoTb cTaHAapTaMm ANSI/ISO. Mpu
HeobXxigHOCTi BUKOHAHHA AKOICb onepauii Hag AaHUMK KJTIEHT (DOPMYE NTIHMBICTUYHY KOHCTPYKLitO
MoBoto SQL, aKy Ha3mBalTb SQL-3anuToMm, i Hagcunae 1i oo CKB. CKB/J, onpaubOBYE 3anuT, i
pe3ysibTaT NOro BUKOHaHHSA (Hanpuknag, Bubipky AaHnx) noBepTae KNieHTY. MoBa, KO0 onepye
CKB], TakoXX MOXe MiCTUTW 3acobu ons

e KOH(irypysaHHa CKB/,
e MoAuiKaLii, popMaTyBaHHSA AaHUX Ta PO3PaXyHKiB,
e (hopMyBaHHSA 0OMeXeHb JaHUX.

ba3a paHux B YKpaiHi

Mepwa B YKpaiHi komn'toTepHa 6a3a gaHux byna po3pobneHa B xohi pobiT 3 NPOEKTYyBaHHS i
eKkcnayaTauii enekTpoHHOI 064ncnoBanbHOI MawnHN «Knie» (1959 p.). EOM 6yna po3pobneHa ons
obyncnoBanbHOro LeHTpy Akagemii Hayk YPCP J1.H. JawescbkuM, K.J1. HOweHko, K.O.lWkapabapoto,
C.B. MorpebuHcbkum nif HaykoBuM KepiBHUUTBOM b.B. THigeHka Ta B.M.[ nyLKoBa.

Axepena

e Dbasza_paHnx

e IHbol AEI
1)
ISO/IEC 2382:2015, Information technology — Vocabulary — Part 1: Terms and definitions: «database:
collection of data organized according to a conceptual structure describing the characteristics of
these data and the relationships among their corresponding entities, supporting one or more

application areas
2)

ISO/IEC 2382:2015, Information technology — Vocabulary — Part 1: Terms and definitions: «database
management system: system, based on hardware and software, for defining, creating, manipulating,

controlling, managing, and using databases»
3)

ISO/IEC 2382:2015, Information technology — Vocabulary — Part 1: Terms and definitions: «data
manipulation language: database language, supported by a database management system, used to

access a database for operations such as creating, retrieving, reading, writing, and deleting data»
4)
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