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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:

* lepapxiyHa 6a3a paHux: lepapxiyHa 6a3a HaHMX Moxe ByTu NpeacTaB/ieHa 9K OepeBo, Ae
KOXeH 06'eKT Ma€ 04HOro npegka i MoXXe MaTu AeKifibka HallagKiB. 3a3Bn4an
BUKOPUCTOBYETHLCA 419 MOLAEMOBAHHA CTPYKTYPHUX BIAHOCUH, TaKUX K OpraHizauinHa
CTPyKTYypa abo KaTanoru cannis.

e HepensauinHi (NoSQL) 6a3u gauux: Lii 6a3n naHMX BUKOPUCTOBYIOTH Pi3Hi Moaeni ons
36epiraHHs oaHuX, TaKi 9K gepeBa, rpadu, KNoY-3HaYeHHS, LOKYMEHTU Towo. BoHN HagaoTb
BiNbly rHYYKICTb N5 36epiraHHA Ta 06pobKM HECTPYKTYpoBaHUX abo NiBCTPYKTYpPOBaHMX
LaHunX.

o MongoDB

o Cassandra

o Redis

o Couchbase

o Neodj (rpadgoBa ba3a oaHux)
o Amazon DynamoDB

o Firebase Realtime Database
o Apache HBase

o CouchDB

* MepexeBa ba3a paHux: Mepe)xeBa 6a3a faHMX CX0XKa Ha iEpapxiyHy, ane L03BOJIAE
ob'ektaM MaTu Binblwe ogHoro npenka. Le 3abesnedye Binblly rHy4YKiCTb B MOLENOBAHHI
CKJIaZHWX BIGHOCKH, ane Moxe ByTu cknafHile y BUKOPUCTaHHI Ta yrpaBiHHI.

o InterSystems Caché
o GT.M

o Berkeley DB

o Amazon Aurora

e PensauinHa 6asa panux (RDBMS): PensuiiHa 6a3a gaHux 36epirae fgaHiy surnagi tabnmup,
[le KOXXHa Tabnnusa npenctaBasie coboto TUM AaHMX, a KOXKEH paaok Tabnuui - 3annc uboro
Tuny. BoHa BUKOPMCTOBYE MOBY 3anuTiB SQL ANs MaHinyatoBaHHA AaHUMW. PensuinHi 6a3n
AaHnx pobpe niaxoaaTb ANna 6araTbox TUMIB AaHUX Ta onepauin.

MySQL

PostgreSQL

Oracle Database

Microsoft SQL Server

SQLite

IBM Db2

MariaDB

Amazon RDS

o Google Cloud SQL
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* 06'ekTHO-OpieHTOBaHa 6a3a maHux (OODBMS): Y 6a3i faHUX LbOro BMAY AaHi 0hOpMAAOTh
y BUrnani mogenen o6'ekTis, e KoXkeH 06'eKT Ma€ BIaCTMBOCTI Ta MeToAn. BoHa YacTo
BUKOPWCTOBYETHCA 4S9 MPOrpamM, OCHOBaHMX Ha 06'€KTHO-OPIEHTOBAHOMY NPOrpamMyBaHHi i
[103B0ONSIE 30epiraTn 06'eKTY AK iXHI eKBiBaNeHTW B 6a3i gaHuXx.

o ObjectDB
o Neodj
o ArangoDB

3a po3MilLleHHSAM JaHuUX BUAINAI0Tb Taki Buamn 6as:

* JlokanbHa (LeHTpanizoBaHa) 6a3a maHux: Lleii Tun 6a3n gaHnx 3a3Bnyai po3TalLOBYETHCA
Ha O4HOMY LeHTpasibHOMy Komn'toTepi abo cepsepi. Yci gaHi 36epiratoTbcs Ta 06pobnsoTbCs
Ha LbOMY caMOMy NpucTpoi. Le moxe byTn nobpvmM BapiaHTOM [4S19 HEBESIMKUX OpraHi3aui
abo ona NpoekTiB, e BaX/MBa LleHTpani3oBaHa KOHTPO/IbOBAHICTb AaHUX.

e Po3nopineHa 6a3a paHux: Y po3nogineHin 6a3i naHux AaHi po3noAineHi Ha pi3HMX
komn'toTepax abo cepepax, aKi MOXYyTb ByTK po3TalloBaHi B Pi3HMX (i3nyYHUX Micusax abo
NiaKNYeHi 8o Mepexi. Lle 403BONSE PO3AINNTU HAaBaHTa)XeHHS Ta NiABULLUTY OOCTYMNHICTb
AaHunx. Po3nogineHi 6a3n gaHmMx 4acTo BUKOPUCTOBYIOTHCA B BEIMKMX Kopriopauisx abo
NpoeKTax 3 BeJIMKOI KiNbKIiCTI0O KOPUCTYBaYiB i 06CAroM faHuUX.

3a TexHonoriew qisnyHoro 3bepiraHHs BUAINAIOTL:

e B[l y BTOpUHHIA nam'aTi (Tpaauuindi): Llei Tun 6a3n gaHWx BUKOPUCTOBYE TPaAULinHI
mMeToam isnyHoro 3bepiraHHs, Ae AaHi 36epiratoTbCs Ha NOCTIMHUX HOCIAX, TaKUX K XOPCTKi
AVCKW. [JocTyn Ao AaHux Moxke ByTu TPOXy NOBIMIbHILLWM B MOPIBHAHHI 3 iHLIMMKU TUNaMK, ane
BOHW 3a3BMYal 3abe3nevyoTb HadinHe 36epiraHHs Ta NiATPUMKY BENNKMX 0BCAriB AaHMX.

e B]l B onepaTuBHin naMm'aTi (in-memory database): Y ubomy Tuni 6a3 gaHux gaHi
36epiratoTbCa B onepaTUBHIN NaM'aTi KOMN'tOTepa, a He Ha NOCTINHMX Hociax. Lle no3sonse
3abe3neynTun gyxe WBMAKMIA AOCTYN A0 AAaHMX, OCKiNIbKK onepaLii 34MTyBaHHS Ta 3anucy B
nam'aTb BifOyBalOTbLCA HabaraTo WBKUALLE, HXK Ha XXOPCTKUX ANCKaX. IH-memory 6a3u faHux
pobpe nigxoaaTb NS BEAUKMX 06CAriB AaHMX, A€ WBUAKICTb onepaLii KpUTUYHO BaXKUBA.

e B[l y TpeTuHHin nam'aTi (tertiary database): Llen TepMiH piiKO BUKOPUCTOBYETLCA i He €
CTaHAAPTHMM. 3a3BMYall TPeTUHHA NaM'aTb BKa3ye Ha 30BHILLHI HOCIT faHWNX, TaKi K apXiBHi
XOPCTKI ANCKK abo XxMapHi cxoBuLa. MOXIMBO, BU Ma€ETe Ha yBa3i pi3Hi MeToAM apxiByBaHHA
abo 36epiraHHsA OaHUX Ha TPETUHHUX HOCIAX ANS AOBrOCTPOKOBOro 36epiraHHS.

CTpyKTypoOBaHi Ta HECTPYKTypoBaHi B

CTpykTypoBaHi B[l BUKOPUCTOBYIOTb CTPYKTYPY AaHUX, TOOTO CTPYKTYpOBaHWU ONUC TUNY (PaKTiB 3a
LOMOMOro CXeMmn faHux, 6inbll BigOMOI SK MoAesb AaHuX. Mogenb AaHux onucye 06'ekTun Ta
B3AEMOBIAHOLIEHHS MiXK HAMW. ICHYE AeKinbka Moaenen (4m Tunie) 6a3 gaHMX, OCHOBHI: iEpapXiyHa,
MepexHa Ta pensuinHa.

[l0 HecTpyKTypoBaHux bl Hane)xaTb NOBHOTEKCTOBI 6a3mn AaHMX, AKi MiCTATb HECTPYKTYPOBaHI
TEKCTU CTaTen Y KHUT y (hOpMi, O A03BONSE 34INCHIOBATU WBNAKUI NOWYK (Hanpuknag, gk
Bikinepis).
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Mepexesi B[

Mepexesa B[] — ue Habip By3niB, B AKWX KOXEH MOXe ByTu
3B'A3AHWIA 3 KOWHUM.

ﬁ./”" f\“
‘v\l

o HEWNDEHIWE Bigo0pawat CTRYKTYRY ABAKKX 38484
(HanpWKNag, Mepexese NMNaHyBaHHA B eKDHOMILI)

Q 1) cknagHo 3Gepirath i Wyka™i iIHGOPMaWIK B yCix 3B8'AaKax
2) 3annyTaHICTs CTPYETYRH

Moxmwna 3bepiraTn y Burnani tabnuui, ane 3
aybnweBavHAM gaHnx!

MepexHa mopenb Bl — Mae CKNafoBi CTPYKTYpWU, 5K i penauiinHa, asne Biapi3HAETbCA XapaKTepoM
BiAHOLWEHb MiXK HUMW: ICHYE MOXX/IMBICTb BCTAHOBJIEHHSA A04ATKOBMX 3B'A3KiIB.

lepapxiyHa B0

lepapxiyna B[l — ue Habip aanux y surnaai 6GaratopisHesol
CTPYKTYPH

Mpaic-nucT:

Npopaeeus (pEcHL 1) [[EETH !
ToBap (piGeHL 2) Mouimopn | MpusTapn !

BupoSHuk (pinenk 1) %

Mogens (piseHs 4)

Liima {pieens 5) m

lepapxiyHa Mmogenb Bl — 36epirae iHhopmaLito, opraHizoBaHy NOC/AiA0BHO: OANH €/1eMeHT
BBAXKAETbCHA FOJIOBHUM, iHLWIi NOMY NiANOPAAKOBYOTHCS.
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MoaeAb — KapToTeKa NeTpos Bacs
CYBOPOBCHKMA NP, A. 32, kB. 11
Mpuxaaam: 275-75-75

* 3AMNMCHA KHWXKKC
* KQTAAOT B BibAioTeL| MOAS J
3anMcH ‘/f”/:// ' —
Npizevwe Hi's Aapeca TeaedboH
Netpos Baca | CyBopoBChKMi Ap., A. 32, kB. 11 275-75-75
laaHOB AMa | KupodHas ya., A.25, k8.12 276-76-76

1] HaWnNpocCTiWa CTRYKTYRd
2) eciiHWIi TMNK BA BUKOPKMCTORYIOTE TABAMLI

° ¥ BArartbox BUNAAKOX — AYOAIOBAHHSA ACHMX:

T.I. WepueHso | Mafgamakm 20 o,

T.I. llepyeHyo | 3anosir 2 C1p.

PensuiHa mopenb BJl — nobyanoBaHa Ha B3aEMOBIIHOLLIEHHSIX MiX CKa[lOBUMMN CTPYKTYpPU:
CK/IAAAEThCA 3 CYKYMHOCTI B3aEMOMOB'A3aHUX ABOBUMIPHUX TabauLib.

1. KinbKiCTb NONIB BU3HAYAETLCA PO3POOHMKOM | HE MOXKe 3MIHIOBATUCH KOPUCTYBAYeEM.
2. bynb-sKe noJsie NOBUHHE MaTW YHiKaJibHe iM's.
3. MNons MOXYTb MaTKU Pi3HUA TUM:
o PAAOK CMMBOJIIB (00BXWHO 80 255 cMmBoniB)
o HiNCHe 4ncno (3 4poboBo HYaCTUHOLD)
Lise ymucno
rpoLLIoBa cyMa
[laTa, Yac, gaTa v Hac
noriyHe none (ictnHa abo nox, Tak abo Hi)
baraTtopsaakosmm TekcT (MEMO)
° MaJIlHOK, 3BYK abo iHwWun 06’'ekT (06’ekT OLE)
4. Mona MoXyTb 6yTn 060B'A3KOBUMMW A5 3aNOBHEHHSA abo Hi.
5. Tabnnus MoXe MICTUTM CKiNlbKW 3aBFOAHO 3anunCiB (LA KiNbKiCTb 0bMeXxeHa Tinbky 06’eMoM
LAWCKY); 3anucy MOXHa JojasaTu, BUAANATW, pefarysaTu, COPTYBaTH, LUYKATW.

[¢]

[¢]

[¢]

o

o

KniouoBe none (knwoy Tadnuui)
KniouoBe none (kno4) - ue nose (abo kombiHauia nonis), sKke 04HO3HAYHO BU3HAYaE 3anuC.

B Tabnuui He Moxe 6yTn ABOX 3aMWCiB 3 OAHAKOBMM 3HAYEHHSM KJtOYa.

MoBu gnsa po6oTu 3 6azamMm paHux

Mpwu poboTi 3 6azaMn gaHUX BUKOPUCTOBYIOTb MOBM CneLiasibHOro NPM3Ha4YeHHA:
MoBa BM3Ha4eHHA gaHux (Data definition language, DDL) — ue MoBa, fiKa ONUCYE OaHi Ta CTPYKTYypu
LaHUX, @ TaKoXX BU3HA4YaE B3aEMO3B'A3KM MiXK HUMM (3a cTaHAapTom ISO/IEC 2382:20157).

MoBa MaHinynoBaHHsA gaHuMun (Data manipulation language, DML) — ue moBa, aky niaTpumye CKB[ i
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fka 3abe3neyye BUKOHaHHA onepaLliil OTPUMaHHA, A04aBaHHS, 3MiHW Ta BUAANEHHS JaHuX (3a
cTaHgapTom ISO/IEC 2382:20157).

Moga 3anuTiB (Query language) — Lie MOBa A5l KOPUCTYBaYiB, sika 3abe3nevye oTpMMaHHA Ta
06pobieHHs paHux y 6a3i naHux (3a ctaHgapTom ISO/IEC 2382:2015Y).

Mpw poboTi 3 penauinHumm 6azamMn AaHUX BUKOPUCTOBYOTb MOBY CTPYKTYPHMX 3anuTiB SQL
(Structured Query Language), sika NOEAHYE BCi TPU (PYHKLUIT (BU3HAYeHHA AaHUX, MOoOUiKaLis OaHWX
Ta hopMyBaHHA BMBiIpoK). MoBa SQL cTtaHaapTu3osaHa ANSI Ta ISO: no4nHawo4m 3 1986 poky,
peryfiapHo BUXOAATb NOHOBJIEHI CTaHAapTu. Chif 3ayBaXknTu, WO KOXHa cyvacHa CKB[ (MySQL,
PostgreSQL, Microsoft SQL Server Ta iHWi) NigTPMMYE CBOK BRacHy Bnao3miHy SQL, Tak wo SQL-
3anuT Ana ofgHiei CKBJ Mmoxe He npautoBaTu B cepeoBuLLi iHWOI. Ane ronoBHi NpUHLMAN
hopmyBaHHSA SQL-3anuTiB Ta IX CTPYKTypa 04HaKOBI Ta BignosigatoTe cTaHAapTamMm ANSI/ISO. Mpwu
HeobXiOHOCTiI BUKOHaHHA SKOICb onepawii Hag LaHUMU KJIEHT (POPMYE NiHMBICTUYHY KOHCTPYKLiO
MoBoto SQL, fky Ha3mBatoTb SQL-3anuToM, i Hagcunae ii 4o CKbJ. CKB[ onpaubOoBYyE 3anuT, i
pe3y/ibTaT Noro BUKOHaHHSA (Hanpuknag, Bubipky faHux) noBepTae KNieEHTY. MoBa, KO0 ornepye
CKB[l, TakoXX MOXe MiCTUTK 3acobn ans

e KOH(irypysaHHs CKB[,
e MoAudgikaLil, (hopMaTyBaHHS AaHUX Ta PO3PaxyHKIB,
e (hopMyBaHHSA 0OMEXeHb AaHUX.

Ba3a paHux B YKpaiHi

Mepwa B YKpaiHi komn'toTepHa 6a3a gaHux 6yna po3pobneHa B xohi pobiT 3 NPOEKTYyBaHHSA i
ekcrnayaTauii eNeKTPoHHOI 064mcoBanbHOI MawnHN «Knie» (1959 p.). EOM byna po3pobneHa ons
obyncntoBanbHOro LeHTpy Akagemii Hayk YPCP J1.H. JawescbkuM, K.J1. HOweHko, K.O.Wkapabapoto,
C.b. NorpebuHcbKM Nig HaykoBUM KepiBHMLTBOM b.B. MHigeHka Ta B.M.InywkoBa.

d>xepena

e 9 ba3za_paHux

e IHdol OE
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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ISO/IEC 2382:2015, Information technology — Vocabulary — Part 1: Terms and definitions: «data
definition language: database language for describing data and data structures in a database»
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