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1 OcHOBM NpOEKTYBaHHS pesliiiHuX 0a3 JaHUX

1.1 Indopmaniiini cucremu 3 6a3aMu JaHUX

1.1.1 Indpopmanis i naui

[lepm HDK TepedTH O OOTrOBOPEHHS TOHSTTS
iHpopMmariitHoi cucremu (IC), cmpoOyemo 3'sicyBaTw, MmO X
po3yMieThest mig cinoBoM "iHpopmaris". Bigmosictm Ha 1€
MUTAHHS 1 TPOCTO, 1 CKIIATHO: CJIOBO "iH(popmarisa" moB's3aHe
13 MHUPOKUM KOJIOM TTOHSATb.

3micToBHa cTOpoHa TOHATTS "iHpopmaris" myxke
OaraTorpaHHa W HE Ma€ YITKUX CEeMaHTHYHUX Mex. OmHak
3aBKIM MOKHA CKa3aTd, II0 MOXKHa 3 Hewo pobutn. Came
BIAMOBIAL Ha II€ 3alWTAaHHS HaWyacTille # IIKaBUTh K
CHCTEMHUX aHaJIiTI/IKiB 1 po3polimoBadviB IC Tak 1

3 oAy K KOPUCTYBaviB, TakK i p03p06JHOBatIiB ICs
iHpoOpMalii € oJlHa Ba)KJIMBa BJIACTHBICTH - BOHA € OJUHHIICIO
TaHWX, sKa Tigasarae oOpoOui. 3Bu4YaifHO  iH(OpMaris
HA/JIXOJUTh CIOXHBAueBI caMe Yy BUIJISAI JaHUX: TaONHIIb,
rpadikiB, MaJIOHKIB, (UIBMIB, YCHHUX TIIOBIIOMJIECHb, SKi
¢ikcyoTh y co0i iHdopmamilo NeBHOI CTPYKTypu U TuUIy.
Taxkum yuHOM, JaHi BUCTYNAIOTH SIK 3aci0 moxaHHs iH(opmarii
y TeBHiH, ¢ikcoBaniii Qopmi, mpumatHid I8 006pOOKH,
30epiranHss ¥ mepemadi. Xoda Jy)Ke YacTO TEPMIHHU
"iHpopmamia" ¥ "maHi" BUCTYMAalOTh SK CHHOHIMH, BapTo
nam'siTaTl Tpo IO iXHIO ICTOTHY BinmMiHHICTE. Came B JaHUX
iH(OpMalis 3HAXOAUTH IHTEpIIpeTaito y KoHKpeTHii IC.

[Tpu 3ramyBanni npo "dopmy" momanus iHdopmarrii
BapTO CKa3zaTH IMIe Tpo OJHY, "TIOJCHKY' BIIACTUBICTH
iHpopManii - ii COPHIHATTS PI3HUMH KaTErOPisIMU JIIOJICH.
JlaHi MOXyTb OYTH 3TpYINOBaHI CIUIBHO Yy JIOKyMEHT.
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JIOKyMEHT MOke MaTh ab0 He MaTd TEeBHOi BHYTPIITHBOI
cTpykTypu. JlaHi MoOXyTh OyTH BimoOpakeHI Ha eKpaHi
mcIiess kommm'rorepa. JIOKyMEHTH MOXKYTh MaTH ayfio- abo
Bineopopmy. Pospobistroun IC, Hikonu He ciig 3a0yBaTH, JUis
KOTO BOHHM (CHCTEMH) CTBOPIOIOTBCA 1 XTO Oyzme ix
BuKopuctoByBatu. Popma noganns iHpopmarii B IC Bu3Havyae
Takok 1 Kareropii kopucryBauiB. IC CTBOpIOIOTBCS IS
KOHKPETHUX TPYIl KOPUCTYBadiB, TOOTO BOHH, SIK IPaBHIIO,
poOIEMHO-OPiEHTOBAHI.

Iadopmartis € naHUMU, SIKHM HAJTAE€ThCS JCSIKHI 3MICT
(iHTepriperallisi) y KOHKPETHIH cHTyallii y pamKax aeskoi
CHCTeMH TOHATh. [HpOpMalis TONAETbCA 3a JOMOMOTOIO
KOAYBaHHS JaHUX 1 3700yBa€Tchsi MUIAXOM  IXHBOTO
JICKOTYBaHHS Ta IHTEpIpeTaIlii.

Y upomMy BHU3HAueHHI (IKCYETbCS TPU OCHOBHHX
nepeTBOopeHHs iH(opMalii i JaHUX y mpoueci IXHpoi 00poOKu
B IC: indopmarris — naHi, gaHi — naHi, 1aHi — iHGoOpMaIris.

Ha puc. 1.1 HaBeneHi 1Bi CTOPOHU BU3HAUCHHS TTOHSTTS
iHpopmanii: QyHKIIOHAaNBHA ¥ mpencTaBHHUIbKA. [lepmia
3arajloM BHM3HAYa€ KoOJIO il Hax iHdopmali€ro, a apyra —
pe3ybTaT BUKOHAHHS IUX JiH.

[ Indopnrarma ]

D YHEIIOHATEHINT 3MicT TIpeacTARHMILKII 3MiCT
TIOHATTA TOHATTA

- TeHepaIfd TAa HABeJeHHA IH{opMAL ¥ TTep HIf
dropra (veHe IOBLIOMIEHHA, GOKYMEHT, CIPABKA,...);

- IH}opMAaIla HABOTHTECA Yepet TaH,
- mAHI MOZKHA TPYTIVEATH ¥ JOKYMEHT;

- 06pofika (Ha Gasi Bigomoi iH( opManii cTEOpHBATH, . HOKYMEHTH MAITH IeBHY CTPYKTYPY:

IMIHFOBATH, 30epi FaTH, 3HIIMY BATH);
- mepegaya iHgopMAILi 3 oFHOr 0 MICLIA B IHINe TIHM YK
IFmm 3acobon

- MOKYMEHTH MoKYTh 0¥/ HAB e/leHl B pisHinx
opmax

Pucynox 1.1 — 3mict nonsrrs "iHpopmaris"”



1.1.2 Indopmauiiini cucremu

OcHoBHOIO MetToro cTBOpeHHs1 IC € 3amoBONEHHS
iHpOopMaLifHNX MOTped KOPUCTYBAuiB MHUIIXOM HaIaHHS
HeoOximHOT iM iHQoOpMaIii Ha OCHOBI 30epeKeHUX JaHUX.
[Totpeba B iHdopmamii sk Takiii HE BUYEPIYE TMOHATTI
iHpopManiitHIX MOTped. 3BUYaHO B MOHATTA iHPOpMaLIHIX
noTped BKIIIOYAIOTH MEBHI BUMOTH JI0 SIKOCTI iH(opmamiiiHoro
oOCITlyroByBaHHSI ¥  TOBO/DKEHHS CHUCTEMH B  IUJIOMY
(TpOYKTUBHICTh,  aKTyaJdbHICTH 1 HAIIHHICTD  JaHWUX,
Opi€HTAIlisl HA KOPUCTYBaya Ta iH.).

[Min  ingpopmayitinoro  cucmemords  PO3YMIETHCS
OprafizaiiifHa CyKyImHICTh TEXHIYHUX 3aC001B, TEXHOJOTIYHUX
mporeciB 1 KajapiB, MO peanizyroTh (HyHKIIT 300py, 0OpoOKH,
30epiraHHs, MOUIYKY, BUAa4i i nepeaayi inpopmartii.

HeoOXxigHicTh MiABUIIEHHS NPOMYKTUBHOCTI Tpami y
cdepi iHPOpMAITIHHOT MISITEHOCTI MPUBOIUTH JIO TOTO, MO B
SKOCTI 30BHIIIHIX 3ac00iB 30epiraHHs i MIBUAKOTO JOCTYITY 10
iHpopmamii ~ HaivacTimie ~ BHKOPHCTOBYIOTBCS  3acoOu
o0uHCTIOBANIbHOT TEXHIKM (IM(POBHIA 1 aHAJIOTOBHIA) HA OCHOBI
koMmm'torepiB. Cydacui IC - ckmagHi KOMIUIEKCH amapaTHUX 1
NporpaMHHUX 3aco0iB, TEXHOJOTIi ¥ mepcoHanmy, sKi IIe
HA3WBAIOTh aBTOMATH30BAHWMH HPOPMALIHHIMH CHCTEMaMH.
Crpykrypuo IC wmictsate y cobi amaparae (hardware),
nporpamue (software), komyHikaiiline (netware), TpOMDKHOTO
mapy (middleware), iHTBicCTMYHE ¥  OpraHi3aliiiHO-
TEXHOJIOTTYHE 3a0€31eYeHHS.

Anapammne 3abesneuenns 1C MicTUTh y coOl MIUPOKUI
HaOip 3aco0iB OOYHCIIOBAILHOT TEXHIKH, Mepenadvi JaHuX, a
TAaKOX LMK  psAl  CHEMiaIbHUX TEXHIYHUX TPHUCTPOIB
(mpuctporo rpadigroro BimoOpaxenHs iHdopmarltii, ayauo- i
BiJICOMPUCTPOIO, 3ac00y MOBHOTO YBEJCHHS i T.N.). AmlapaTHe
3a0e3MeYeHHs € 0CHOBOIO Oyb-s1Kk01 IC.

Komynikayitine (mepesicne) 3abe3neyenusi MICTUTH Y
co0i KOMIUIEKC amapaTHUX MEpPEKHUX KOMYHIKamii i



MporpamMHHX 3ac00iB minTpuMku komyHikamii B IC. Bono mae
ictoTHe 3HaueHHs npu cTtBopeHHi posnoxinenux IC it IC Ha
ocHOBIi [HTepHeTy.

Ilpoepamue 3abezneuenns 1C 3abe3nedye peaizalliro
GYHKII BBEIEGHHS JaHWUX, I1X PpO3MIIICHHS Ha HOCIAX,
Moaudikarii  JaHWUX, JOCTYH JO0 JaHWX, IATPUMKY
¢bynkuionyBaHHS ycraTkyBaHHs. [Iporpamne 3a0e3nedeHHs
MO>KHA PO3UTUTH Ha CHCTEMHE (SIKe 3aBepIrye Ipoiiec BHOOpy
amapaTHO-TIpOrpaMHOro  pimeHHs abo  marpopmm) i
KOPHUCTYBAIbKe (SIKE 3aCTOCOBYETHCS JJIsi BUPIMICHHS 3aBIaHb
3aJJOBOJICHHS 1MOTped KOpHCTyBadya y  KOMI'IOTEPHOMY
CEepEeIOBMIIII).

Jinesicmuune 3ab6e3neuennss 1C mpuszHavueHe s
BUpILICHHA 3aBAaHb (opMaiizaiii 3MicTy MOBHOTEKCTOBOI 1
creniansHo1 iH(opMaIii Isi CTBOPSHHS MOIIYKOBOTO 00pasy
naHux (mpodimo). Y KIaCHYHOMY 3MICTi 3BHYAHO BOHO
BKJIIOYAa€  MPOLEAYpPHM  IHAEKCYBaHHS  TEKCTiB,  IXHIO
Knacn(bilcauifo i TemaTnuHy pyOpukanito. Haituacrime IC, o
MICTSITh CKJIAJHO-CTPYKTYpOBaHy iH(opmallito, MicTATh y co0i
Te3aypycu TepMiHiB 1 moHATh. Cloau MOXKHA BITHECTH W
CTBOPEHHSI TPOIIECOPIB CIeIialli3oBaHUX (OPMATBHUX MOB
KIHIIEBUX KOPHCTYBayiB, HAPUKJIAl, MOB I MAHIITYJIFOBaHHS
OyxranTepchkoro iHdopmariero i 1.7, Halgacrime mparsm 3
PO3pOOJICHHST JIHTBICTUYHOTO 3a0e3leueHHs] HE HAJaeThCs
Hayie)kHOTO 3HaueHHs. [lomiOHi Hemorisinm Halvacrime
NPU3BOAATH 1O  HECHPUUHATTA  KOPHUCTyBadyaMH  Ccamol
iHpopMmarii. Ile cTocyerbcst B Tepmry 4Yepry  BY3BKO
crnenianizoBanux IC.

VY mipy 3pocTaHHs CKIaaHOCTI 1 MacmTabdiB IC BaxkIMBY
pOJIb  TIOYMHAE BIAICPaBaTH  OP2aAHI3AYIUIHO-MEXHON02IUHE
3abe3neuenHs, WO  3'€qHYE  PI3HOPIAHI ~ KOMIIOHEHTH
(amapaTypu, mporpaMu I TEpCcOHal) y €IUHY CHUCTEMY U
3abe3rneuye MpoUeaAypd il KepyBaHHS W (QYHKIIOHYBaHHSI.
Henoominka 1iei cxmamoBoi IC HaifuacTime MTPU3BOIUTH JIO



3pUBY CTpPOKIB BIIPOBA/DKCHHS CUCTEMH W BHBEIEHHS ii Ha
BUPOOHUYI MOTY>KHOCTI.

Ha puc. 1.2 nHaBeneni ¢yukuii IC ugepe3 ii ocHOBHI
CTPYKTYpHI KOMIIOHEHTH.

[ I} opMALIiiHA cm-rema]
I I

[ OcHoOBHI (yHKI ] | OcHOBHI CTPYKTYpPHI

KOMIIOHEHTH

I

- '35i11 B opraaLmii; - arapaTrHe sabelmeyeHHA;
- 30 epir ases ) opMarmi; - OpOTpadHe 3a0e3IIed eHHA;
- IoWIYK TA 00podKa - MHTRicTHYIHe 320 e3MMey e HHA;
iHd opMaLgi; - OPT AHI3 ALIHO- T e XHOI0rT4He
- mepegada HdG opMALI 120 e1eY e HEA

Pucynox 1.2 — Busnauenns iHpopmamiitHOT cucteMu

1.1.3 OcHoBHi mixxoau 10 00podku iHpopmanii B
aBromaTu3oBanux IC

OnHUM 3 TOJIOBHUX MUTAaHb PO3POOJICHHS MPOrPaMHOTO
3abe3neueHHst IC € MUTaHHA MPO CHIBBIIHECEHHS MPOTpaM i
JaHUX, TOMY [0 BHUPIMIEHHS I[bOTO NMHUTAaHHS, B OCTATOYHOMY
MiZICYMKY, BU3Ha4ae BHOIp adroputmiB oOpoOku iH(opmarii,
amapaTHuUX  3aco0iB 1 TexHOJIOTiYHOT  TUIAT(HOPMH.
OyHIaMeHTaIbHUM NPUHIMIIOM Yy BHpIMIEHHI NMUTAHHSA IIPO
CHIBBITHECCHHSI MTPOTPaM 1 JaHUX € KOHIEMI[isI He3aJe)KHOCTI
NPUKIAJHUX TPOTpaM BiJ JaHUX, 1 HEBAXKIUBO, sika 00poOKa
JaHUX TiependavaeThes: IeHTpari3oBaHa abo poO3MoJiIcHA.
CyTb 11i€1 KOHIENIIT oJIATae He CTUIBKU Y BiIUIEHH] TpOrpamM
Bil JAHUX, CKUIBKM Yy PpO3IJISAI  1X SIK  CaMOCTIHHUX
B3a€MOJIIFOYNX 00'€KTIB.



OnHi€ero 3 OCTaHHIX MOAUQIKaNid IHOTO MPUHIHMITY €
KOHIICTIIISl HE3aJISKHOCTI MPUKIAAHUX TPOrpaM BiJ TaHHUX
pazoM i3 mpoueaypamMu IXHBOT 00poOkHM  (00’€KTHO-
OpIEHTOBaHMW TIOXiJ] y NporpaMyBaHHi), IO JO3BOJISIE
BUPIIIUTH psA TUTaHb OOpPOOKM JaHWX, TIOB'A3aHUX 3
IHTEpIIPETaIi€l0 CEMAaHTUIHOTO 3MICTY JaHUX.

dopmyBanHs koHueniii b/l i cTBOpeHHsS Ha 1 OCHOBI
MeToqy 0a3 JaHUX I BUPIMICHHS 3aBIaHb OOPOOKH
iHpopMmarii BinOymocst y 1962 pori. Jlo cepenunu 60-x poxiB
MUHYJIOTO  CTOJIITTS OCHOBHOIO KOHICMIIE0 TOOYIOBU
nporpaMHOro 3a0e3neueHHs Oynu KoHmemiis (aitnoBoi
CUCTeMH 1 Tak 3BaHWH mo3amadawnii meroa. Hampukinmi 80-x
POKIB MUHYJIOTO CTOJITTS Oyna 3ampONOHOBAaHA KOHIICHIIiS
00’€KTHO-OPIEHTOBAHMX 0a3 MaHWX W 00 €KTHO-OpPIEHTOBaHHMN
MiX11 po3poOJIeHHs MporpaM Ha OCHOBI 00poOku moxiii. Ha
puc. 1.3 HaBeJcHI OCHOBHI O3HAKU IS KOKHOT 3 3a3HAYCHHUX
Bunie Kouuenii. Ha puc. 1.4 mnpoBeneHe 3icTaBieHHS
OCHOBHHX METO/IiB 0OpOOKH TaHUX.

OCHOBHUI 3MICT M033aYHOTO METO/]Y 3BOIHMTHCS JIO
JICKOMIIO3HIIIT IPOTpaMHu 31 CBOIMH OKPEMHMH OJIOKaMU JTaHUX
Ta ajJropuTMaMu; MeToay 0a3 JaHWX — JI0 HASBHUX OKPEMHUX
OTIMCIB JIOTTYHOT CTPYKTYPHU JaHUX Ta €JMHOT TOUYKH 30py MIOJI0
npoueaypu 0OpoOKH JaHuX; 00'€KTHO- OPIEHTOBAHOTO METOTY
— TOJSAra€e B TOMY, IO TPOTPaMU PO3TIISAAAIOTHCS  SIK
CYKYIHICTb O0'€KTiB, MDK SKUMH BiOyBaeThcs OOMIH
iH(OopMaIiero.

OO0'exTy mpuUTaMaHHI TaKi BIACTHBOCTI:

e IHKANCyJsIist — 00'€KTH HAUISIOTHCS CTPYKTYPOIO
i MaroTh NEeBHE MOBOKEHHS (Habopowm omepartiit). Omeparii
HaJ 00'ekTaMU CTaHOBIATH Horo metoau. CTpykTypa 00'ekTa
3axOBaHa Bil KOPUCTyBaya, IO MAaHIMYJIIO€ 00'€KTOM uepes
fioro omeparii. OO0'eKT po3rNIAmAETbCS K aOCTpaKIlis
peasibHOTO CBiTy J[s TOro 100 O0'€KT BHUKOHAB JESKY JIIfO,



[ OCHOBHI K0HIeNl 0dpodrn J

[
KoHemua §aimosoi
CHCTeMI

- gam IC HapoOATHECA ¥ BHTIILM
cyeymHocTi daivme OC;

- CTPYKTYpa (afiaa BIBHAYACTECA
pozpodrrmon IC;

- Gyme-sika OporpaMa, 1o MiCTHTE
JATIHT [0 JAHHY, HOBHHHA BMITH
IHTeNpeTyEaTH CTPYKTYPY Heod XimHIx|
A4 peam3algi 3armTy daiime;

- KOKHHI 30T BHMATa€ CBOK

[
‘ KoHITe A 00 €KTHO —

Dl)i(‘HTﬂB AHHX §a3 TaHHX
I

- gami IC posminaroteea v daimax OC;

- IH(opMAILA HAEOJITECA ¥ BHL AL
06'eKTIB;

- 0GpodKa 3AIMITY peaizyeTLCa Yepes
iaTepdefic MaHITy MOE aHHA 06'eK TAMIT;
- IpOrpadi Po3podIAK TECA HA 0CHOBL
eapHOI TOYKH 10Dy LIog0 Kiaacie o6 ekrie
Ta el OB TOPHOT0 BHKOPHE TaHHA

nporpanmy obpobku

IIpOrpaMHOre Koay.

[ KOHIIeIINA 6a% JAHIX
[

- (izdHA cIpYETYpa daiine
(piKeyeTBCA, A TOTTYHA CTPYKTYPa
JAHIIX HABOJHTECA HA 1i 0cHOB;

OKpeMII IHT ep (peiic MAHITY AL
JTAHIIMIT;

ofipofixm mammrx.

- gam IC pospigyrotecsa v draiimax OC

- 06pobKa 3ATMTY peamtyeTbed depes

- IPOTpaMI PO3POGIAITECA HA 0CHOBL
€IIIHOL TOYKH 20pY I0T0 IPoLle yPH

Pucynox 1.3 — OcHoBHI KOoHIIETIIT 00poOKH

iHpopMmaii

(m

oS IeMH MeTOTIB 00p0odKH ,cm}mx]
I

TL03aJAHIT MeT0J

TOX 0aT TAHIX

1
MeTox 06'€KTHO- 0pieHTOBAHIIX!
03 JAHHX

- HAJJIHIUK OB1C TE JAHIIX;
- BIACMOIB AT0K MK
JAHIMIIL Ta TIpOTPAMOH);
- JAMKHYTICTE CHICTeMI;
- IOPYIUeHHA IPHAPOIHOL
cxennt ofpoSKI gamHIx

- Ipof.IeMa HAB eTeHHA JAHIX;

- mpobITenta HABYAMHA epcoHATY;
- CTPYKTYPOEaHA peopraHiz alfia
sarmagy (peitsamEipmT)

- mpofena BIBHAYPHHA 06 €K TIE;
- mpoG.rena HABYAHHA IePCoHAILY;
- peopraHi3 AIia TaKIagy

Pucynok 1.4 — OcHOBHI Ipo0OJIeMU METOIIB 00pOOKH

iHpopMmaii
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oMy moTpibHO Hajicnatu noBimomiieHHs. O0'€KT B3aeMoJIi€e 3
IHIIMME 00'€KTaMU Yepe3 Mo /Iii;

® CHaaKkyBaHHA — SBJIsIE COOOI0 MeXaHi3M, IO
N03BOJISIE POOMTH ONHI O00'€KTH 3 IHIIMX, TP IBOMY
BIIACTHBOCTI 0ATHKIBCHKOTO 00'€KTa 30epiraroThCs y HAIIA/IKa;

e moJiMOp}Ii3M — Pi3HI 00'EKTH MOXYTh OJIEPKYBATH
OJTHAKOB1 TOBIJIOMJICHHSI, ajieé pearyBaTH Ha HUX IO-Pi3BHOMY
BIJIIOBITHO JI0 peaji3allii CBOiX 0JHOHMEHHIX METO/IIB.

1.1.4 ba3u naHuXx i cucTeMH KepyBaHHS 0a3aMu JaHUX

ba3zy oanux y 3aranpHOMY BUNIAJIKy MOYKHA BH3HAYUTH
AK YHI(QIKOBaHY CYKYIHICTh 30€pEeKEHHX 1 BIATBOPEHUX JaHUX,
10 BUKOPHUCTOBYIOThCA Yy pamkax opranizamii (Engles R.A.,
1972 p.). Ognax nosstra bl He IpyHTyeThCS B Liel 4ac Ha
€TMHIN KOHIIEMIIi1, CKOpIIIIe e I[iJIe CIMEHCTBO MOB'I3aHUX MK
coboro monare 3 IIO, mporpamHOro ¥ amapaTHOTO
3a0e3MeyeH s, aHAI3y W MOJETIOBAHHS JaHUX 1 JOJATKIB.
Icnye xinpka Bu3HaUeHb B/

basa oOanux (3a Jx. MapTiHOM) € CYKYIHICTIO
B3a€MO3AJICKHUX JIaHUX, $AKi CIIUIBHO BUKOPUCTOBYIOTHCS
JCKUTbKOMa JoJaTKaMHu ¥ 30epiraloTbCss 3 MIHIMAIBHOIO
pPETYJIbOBAHOIO  HAIMINKOBICTIO. JlaHi 3amam'sTOBYIOTHCS
TaKUM YHHOM, 100 BOHM Y Mipy MOXJIMBOCTI HE 3aJIeKaJN Bil
nporpaMm. [l oOpoOKM JaHMX 3aCTOCOBYETHCS 3arajlibHUMN
Kepyrouuii Meron pocrymy. SAkmo b/l He mepernHaroTHCA 3a
CTPYKTYpOIO, TO TOBOPSITH PO CUCTEMY 0a3 TaHHX.

baza pganux (BiIMOBITHO 1O MaTepialiB KOMITETY
KOIAACUI) ckmagaerscsi 31 BCIX €K3EMIUIIPIB  3allHCiB,
eK3eMIUIApIB HAOOPiB 3amuciB i 0OIacTel, IKi KOHTPOIIOIOTHCS
KOHKpETHOIO cxemoro. Ilim cxeMoro MOKHa pO3YMITH KapTy
BCi€l oriunoi cTpykTypu B/1.

Hns  pospobmroBaga IC iCTOTHEM MOMEHTOM TIpH
BUKOpHUCTaHHI KoHIen i 6a3 manux (b/]) € Ta obcTaBuHa, 110
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JaHi CTalOTh NEBHUM YMHOM OpPraHi30BaHi, 37100yBalOTh IKYCh
YIIOPSIIKOBAHICTh 1 BHYTPIIIHIO CTPYKTYPY, @ TaKOX Te, IO €
neskuii HaOlp yHipiKoBaHMX omepaniii o0poOku maHuX i
JCKJIapaTUBHUX 3ac00iB MOJaHHs MaHUX. Jl0 Takux oreparii
BapTo BimHecTH omeparnii "BcraButu" (Insert), "lomatu"
(Add), "Bugamutu" (Delete) i1 psn immux. J{o AekimapaTuBHHX
3aco0iB IMOJAHHS JaHWX BapTO BIIHECTH MOBU BH3HAYCHHS
nanux. ToOTo BUKOPHCTAHHS JaHOT KOHLENIIIi MpH CTBOpeHHl
IC mpumyckae HasBHICTh MOBM BHU3HAYEHHS JaHUX 1 MOBHU
MaHIMyJIOBaHHSA JaHUMH, a TaKoX TpaBWwI TOOYIOBU
iHTepdeiiciB mporpam (noaartkis)iz b/l i kopucryBauem.

Takuii posmoain 3aco0iB MaHIMYMIOBaHHA MTaHUMHU 1
iXHBOTO TOJaHHS € JEdKOI Mipolo yMOBHMM. MoBa
BU3HAYCHHS JTAHWUX CIYXHTb U OMHCY JIOTIYHOI CTPYKTYpH
(cxemun) BJI, a B meskux BUMaAKax i crnocoOiB 30epiraHHs i
JIOCTYNy 1O JaHuX. MoBa MaHINyJIIOBaHHS JaHUMH HaJae
QITOPUTMIYHI 3aco0M MOOYIOBH JOJATKIB JJIsi  OOpOOKH
eJIEMEHTIB JJaHUX, sKi 30epiratorbes B B/I.

VY pa3i 3actocyBanHs koHuentii b/l mist crBopenns IC
MPUPOJHO BUHHKAE MUTAHHS, - @ XTO a00 II0 TIOBUHHE BCE 1I€
niarpumyBatu? TakuMm 4uHOM, TocTae nuTaHHs npo Cucremy
kepyBanHa 0azoto gnanux (CKBJ[). CKBJl € cknagaumu
NpOrpaMHMMH  CHUCTEMaMH, IO TMPAIIOTh Ha  Pi3HUX
onepariiianx twiarpopmax. Came CKBJl moBwHHa Hamatu
3aco0M BU3HAUCHHS W MaHIMYJIIOBaHHS JaHWUMH, 3pOOUBIIN
JaHl HE3aISKHHMHU BiI TPUKIAJAHUX TporpaMm, M0 iX
BUKOPHUCTOBYIOTb.

o ocHoBaux ¢yukuin CKB/] cimin BigHecTH:

e 3a0e3NMeyeHHs MOBHUX 3aco0iB  omucy Ta
MaHInyJsLii JaHUMU;

e 3a0e3reuyeHHs MiATPUMKH JIOTTYHOT MOJIEII JaHUX;

e 3a0e3meyeHHS B3aeMoOJil JoriuHoi Ta (izmuHOT
CTPYKTYp JAaHUX;

e 3a0e3reueHHs 3aXHUCTY Ta IUTICHOCTI TaHUX;
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e 3a0esmeueHHs mniatpuMku b/l B akTyampHOMY
CTaHI.

Cucmemoro  kepysamns 6Oazamu Oanux (Data-base
Management System) Ha3HBAa€ThCS CYKYIHICTH MPOTPaMHUX
3ac00iB, HEOOXiTHUX s BuKopucTaHHs bJ] 1 monmaHHS
PO3pOOHUKAM 1 KOpUCTYBayaM Oe3Iidi pi3HUX MOIaHb JaHUX.

1.1.5 TToHATTS NpPO MoJeJIi JaHUX

[Monanus iHpopMariii 3a TOMOMOTOI0 JaHUX BHMAarae
YHI(QIKOBAaHOTO MIIXOAY JO0 MOHATTA NAaHUX SK HE3aJEeKHOTO
oO'ekra mopemoBaHHsA. Tomy s po3pobHuka IC BuOIp
BIAMOBIAHOT MOZENI HAHUX € OJHICK0 3 HaAWBaXKIJIMBIIINX
npobnem. Bubip Mozneni maHux crnpuuuHse BUOIp 3aco0iB
ananizy IIO sk oOmacti peanbHOro CBITY, WO TiIIsITae
BUBYEHHIO 1 00poOui. Moaens naHux oOMeXye MOXKIHBICTH
Bubopy CKB/I, ToMy 1110, SIK IpaBWIIO, OKPEMO B35iTa MOJEIb
HNiATPUMYE TE€BHY MOJETbh JNaHUX. TakuM YHHOM, TOHSTTS
MoOJeN JaHWX € OJHUM 3 (QyHAAMEHTAIbHUX MOHATH
iHpOpPMATHKH, Bi AKOTO 0araTo B YOMY 3ajieKaTh MEXaHI3MHU
peainizairii IC sk mporpaMHO-anapaTHOTO KOMILIEKCY.

Mooenv oanux (Data Model) € TOTT9HOIO CTPYKTYpOIO
JTaHUX, 10 CTAaHOBHUTh NMPUTAMaHHI IIMM JAaHUM BIJIACTHBOCTI,
HE3aJIeXKHI BIJI aapaTHOTO ¥ MpOrpaMHOTo 3a0e3MeYeHHs i He
noB's3aHi 3 PyHKIIOHYBaHHSM KOMIT'IOTEPA.

MoskHa pO3TISHYTH KUTbKa acIleKTIB MOJICTIOBAHHS B
00poOITi TaHUX:

¢ iH(dopMaIlliifHe MOICTIOBAHHS:

e KOHLENTyaJlbHE  MOJETIOBAaHHS  (MOJETIOBAHHS
cemantuku 110);

e JIOTiYHE MOJIEIIOBAHHS JAHUX;

¢ (i3MUHE MOJETIOBAHHS:

® CTBOPEHHS MOJEJEH JOCTYNy A0 AaHUX;
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e onTUMi3allil  (QI3WYHOI  OpraHi3amii  J1aHUX B
arapaTHOMY CEepeIOBHIIIL.

Ha puc. 1.5 umrocTpyeThcsi 3araqbHUN 3MICT TOHSTTS
MOJIeN JaHUX Ha IIei Jac.

[ IndopMalmiiaa MoTe/ T na}mx]
[ I [

TIpHImm omicy 3acodH OMmHCY PesympTar
MO Je TR AHHA

Iad opMAalfitEa MoJe b JAHIIX CyrtrocTi Buxigmi gami anus
BEIGHAYACTLCA TOYKOH 30pY ATPHGYTH BIBHAYEHHS 30EHiIHS 01
KOPHCTYBEAYA B [0T0 TepMIHAX 3B'A3IKH exenH Ga3n gaHIX

Pucynok 1.5 — Iloganns npo iHdopmariiHy MOJIeNb
JTAHUX

Ocnoeni munu mooeneit it iXHA eK6i6a1eHmHIcMb

Hasuicte y CKBJl meBHOI CTpyKTypu JIaHHX
MPUBOANUTH JI0 TOHSATTA 0a3 CTPYKTYpOBAaHHMX JaHUX, TOOTO
nani B Takux bJ] moBuHHI OyTH mpencTaBiieHi SIK CYKYIHICTh
B3a€MO3AJIC)KHUX €JIEMEHTIB. BapTo mMatm Ha yBa3i, mo s
KokHOTO TuUny bJ] BUKOPHCTOBYIOTBCS BIANOBIAHI Mozeni
TaHUX.

Y meit wac gna  06a3  CTPYKTYpPOBaHMX JIaHUX
PO3PBHAIOTHE TPU OCHOBHI THUIHU JIOTTYHUX MOJENEH JTaHUX
3aJIeKHO Bil XapakTepy MIATPUMYBAHMX HHUMHU 3B'S3KIB MK
eIEMEHTaMHU JIAaHUX - MEPEXKHY, I€papXiuHy W persmiiny.
Osnakamu kimacudikamii y IUX MOJENSAX €: CTYMiHb TBEPIOCTI
(dixcamii) 3B'I3Ky, MaTreMaTHyHe TIOJAHHS CTPYKTYPH MOJENI 1
MPUITYCTUMUX THITIB JaHuX (AuB. Tabmumo 1.1).

Puc. 1.6 umrocTpye 0cOOIMBOCTI KOKHOT MOJIETIT IAHUX.
IIpu 3icTaBneHHi Mojenel BapTO mMam'ATaTH, IO BCi BOHHU
TEOPETHYHO eKBiBaJeHTHI. EKBiBaIeHTHICTh MOJeNel mossirae
B TOMY, IIO BOHH MOXYTh OyTH 3BeleHi OgHa 10 OJHOI
HUIIXOM (POPMATIBHUX MTEPETBOPEHb.
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Tabmuus 1.1 — 3aranpHi XapaKTepUCTUKU MOJIENeN TaHNX

Monens Xapakrep 3B's13kiB MK | PopmManbHE MOTAaHHS

MaHUX o0'ekTamu

MepexHa HanisTBepai 3B's13ku JloBinsHU# Tpad

Iepapxiuna Tsepai 3B's13ku JlepeBormno1ioHa
CTpyKTypa

Pemsmiiina MiHInBi 3B'SI3KH1 [Tnockuii daitn

[ OCHOBHI THIIN Mo e el JaHHX ]

pemms

Braemose a3k MUK JAHIMIL Xapakrep 3p'a3kie fimemt | | Tafrmmd meramessi
TEEPI0 3a(pIKCOE AHL. PI3HOMAHI THINT 3B "A3KH MOBHICTH 3MIHHL
IniEA 3B A3KY OPIGE OJITE 00 Baxsao BB ogHTH IMIET IIpocToTa porunipenta

peopraHizam cTPpYKTYPH
KinexicTe 38 A3KIE 06MesxeHs

Pucynok 1.6 — OCcHOBHI THII MOJIENeH TaHUX

1.2 lIpeamerHa obdaacts B/1 i il Mmoxesi

1.2.1 Honsarra I1O

OcHoBuuM  npusHaueHHsM [C €  omeparuBHe
3a0e3neueHHs] KOpUCTyBava iH(GOpPMAII€0 PO 30BHIMIHIN CBIT
[UIIXOM  peaiizamii MUTAIbHO-BIAMOBITHOTO  BIAHOIICHHS.
ITuransHO-BIANOBIIHI BIAHOIIEHHS JO3BOJIAIOTh BUILUIATH IS

15




IC neBnwmii i ¢pparmeHT - mpenmeTrHy obnactb, - SKUH Oyne
BTUIeHUH B aBToMmaru3oBaHiil IC. [Hdopmariis npo 30BHIMIHIN
cBit oyaetbest B IC y Gopmi maHux, mo oOMexye MOKIHBOCTI
3MICTOBHOI  iHTepmperanii iHdopMamii ©W KOHKPETH3Yye
cemanTuky i1 momanHs B IC. CykynHICTh ITUX BUIUICHUX IS
IC nmanmx, 3B'I3KiB MK HUMH i omepariii HaJy HUMU YTBOPHUTH
iHpopmaniitny i QyHkioHansHy Mozeni 10, mo omucyroTs ii
CTaH 3 MEBHOIO TouHicTIO. [H(dopmariitHa i ¢yHKIIOHATBHA
mozem [1O € BXiTHUMH JaHUMH ISl IPOLIECY MPOEKTYBAHHS
B/

CykymHicTh peaniii (00'€KTiB) 30BHIITHBOTO CBITY -
00'eKTiB, PO SIKi MOKHA MHUTATH, - YTBOPIOE O0'€KTHE A0pO
110, sxe mae oHTONOTIYHMIA cTtaTyc. He MoxxHa onepxkaru B IC
BIJINOBIIb HA 3alUTAaHHS MPO Te, MO i HeBimomo. TepmiH
"00'exT" € mepBUHHUM TOHATTSIM. CHHOHIMAMHU TepMiHa
"o0'ekt" € 'peamis, cyrtHICTh, pid". Cymmuicme I[10 €
pe3ynbTaToM a0CTparyBaHHsS pPEaTbHOTO O00'€KTa MUISIXOM
BHUJIUICHHS 1 (bikcarlii Habopy HOTO BIACTUBOCTEH.

[Mpukmnamamu cyraocteit (3 mormsiay IC) abo 06'exTiB (3
MOTJISITy 30BHINIHBOTO CBITY) € OKPEMHUH CTYAEHT, Ipyma
CTYZIEHTIB, ayAWTOpis, Yac 3aHsiTh, CJIOBA, YWCJA, CHMBOJIH.
3BUYAHO BBAXXA€ThCS, MO OyTH 00'€KTOM - O3Ha4yae OyTu
JTMICKPETHUM 1 TIOMITHUM.

3 o0'ekTamu MOB's13aHO /IBi MpoOIeMU: ineHTUdIKAIIs i
anexkBaTtHUI omuc. s imeHTUdiKalii BUKOPUCTOBYIOTh IM'AL.
BukopucToByeThesl TUIbKHM BKa3ziBHA (QyHKIS iMeHi. Iu's_- 1€
npsMuii croci6 ineHTudikanii o6'ekra. Jlo HempsAMuX crocoOiB
imenTudikarii o0'ekTa BIAHOCATH BH3HAYEHHS O0'€KTa uepe3
HOr0 BIACTUBOCTI (XapaKTEPUCTHKH a00 O3HAKH).

OO'ekTH  B3aeMONIIOTH MDK co0OIO0 dYepe3 CBOI
BIIACTHBOCTI, IO TMOpPOKye cutyamii. Cumyayii - 1
B3a€MO3B’SI3KH, SKI BUPAXAIOTh B3a€EMHHH MDK 00'€KTamH.
Curyanii y mnpeamerHiii o6nacti (IIO) ommcyrotbes 3a
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JOTIOMOTOI0 BUCIIOBIIOBAaHb Tpo 10 3 BUKOpUCTaHHSIM BUPa3iB

i OoOuYMCIEeHHSMH  TpeAMKariB, TOOTO  (HOpMaIbHOI,
MaTeMaTUYHOT JIOTIKH.
Mertoau MaTeMaTHYHOT JOTIKH JI03BOJISIFOTh

dopmMamizyBaTi Ii TBEP/UKCHHS 1 MOAATH iX Y BHIJISIL,
NPUIATHOMY JUIS aHAITI3Y.

Ilpuxnad. PozensineMo  BUCLOBMI06AHHA:  CIYOEHM
leanoe A.A, mapoousca y 1982 poyi. Bono supasicac maxi
enacmugocmi 06'ekma "leanoe A.A.":

YV A8HOMY BUOI - DIK HAPOOINCEHHS,

V HEeABHOMY - NPUHAEHCHICMb 00 CMYOEHMIB.

Ilepwa  enacmugicms — 6CMAHOBIIOE  368'130K  MidC
o0'ekmamu "lsanos A.A." i "Pik napooxcenns", a opyea - mioc
o00'ekmamu "leanos A.A." i "Bezniu cmyoenmis". @opmanizayis
Yb020 BUCIOBIIOBAHHA NPEOCMABIACMbCA  AK  Pe3Vibmam
NPUCBOIOBANHSA 3HAYEHb 3MIHHUM, AKI 6X005IMb V) NPEOUKAMU:

HAPOJIUBCHA (leanos A.A., 1982)

€ CTYJEHTOM (lsanos A.A.)

Ha puc. 1.7 HaBegeHudt oAuMH 13 MIiOXOAIB 10
knacudikanii curyamiit y pamkax I10.

[Cmyauj’i peIMeTHOT 00.1acTi ]

Cran BractHROCTI 1 IIporecn ITomi

| BITHOINe HHT |
Cram Pesvieratu
Tmvraacoel Ilepedir momit

Pucynok 1.7 — Knmacudikarist curyarriii [1O
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Po3pi3HsitoTh  cTaTMUHI #  AMHaMI4HI  CHTYyaIlii.
[MpuknamamMu CTaTHYHUX CHUTYyaIlid € Taki CcHTyarii, sK
KobopH, Bik. IlpukimamamMu nIUHAMIYHMX CHUTYyalid € Taki
CUTYAIlii, SIK BUIIEKTH XJTi0.

HaBenena xnacugikanis BBoauth y 10 nBa Baximsi
aCTEeKTH - TPOCTIP 1 9ac, IO TOro X 4ac 1 sIK MOMEHT, 1 K
intepBai. [10 icHye y mpocTopi 1 vaci, ToOTO iif mpuUTamMaHHi
9acoBi 1 MPOCTOPOBI BiAHOMIEHHS 1 3B’3KU. CIia po3pi3HATH
peanbHHIA Yyac 30BHIIIHBOTO CBITY Ta Horo BigoOpaxenHs y b/l
Ta y Jokepenax iHpopmarii. Y BJl B3aeM03B’s13KH, 3aTeKHI BiJ
gacy, (ikCyroTbes TiUbku Ticis peectpanii B bJl. Takum
yiuHOM, I1O y KOXHMI NEBHMI MOMEHT dHacy SBISE COOOI0
BIZIOKpEMJIEHY CYKYIHICTh BH3HAY€HHMX OO €KTIB 1 CHTYaIii,
Ky Ha3uBaroTh craHoMm I10.

Ilpeomemna obracme - 1€ MUTECIPSIMOBaHA TIEPBUHHA
TpaHchopMaIlliss KApTHHH 30BHIIIHBOTO CBITY Y J€sIKYy KapTHHY,
NeBHA YacTHHA sKO1 (ikcyeThest B IC sk anroputMiuHa MOJIENb
(bparMeHTy IiiCHOCTI.

1.2.2 Indopmauniitna mogean 11O B/]

[npopmaniiina Moaenp JaHUX TpPU3HAYEHA IS
nonaHHs cemaHtuku [10 y TepmiHax cy0'eKTUBHUX 3ac00iB
ONHCY - CYTHOCTEW, aTpuOyTiB, iMeHTHU(IKATOPIB CYTHOCTEH,
CYNEpTHIIIB, MATUIIB 1 T.JI.

Indpopmaniitna mogens 10 B/l MicTUTh Taki OCHOBHI
KOHCTPYKITii:

e giarpamu "cyTHicTh-3B's30K" (Entity - Relationship
Diagrams);

® BU3HAYCHHS CYTHOCTEM;

® VHIKaJbHI iIeHTH(]IKATOPU CYTHOCTEH;

® BH3HAYCHHS aTPUOYTIB CyTHOCTEH;

® BIJHONIICHHS MiXK CYTHOCTSIMH,
CYNEpPTHUIH W TiITHIIH.
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Enementn indgopmamiiinoi wmoxemi ganux IO €
BXIIHUMH JaHUMH JUIs BHpIIICHHS 3aBJaHHS TPOCKTYBaHHS
B/l - cTBOpeHHs JIOTTYHOT MOJIETI TAaHHX.

[Ipenmerom iHOpMaIiitHOT MoaeNi € abcTparyBaHHS
o0'ekTiB abo sBUII peanbHOTO CBITY Yy pamkax I[1O, y
pe3yibTaTi SKOTO BHSBISIOTHCS cyTHOCTI (entity) I10. Sk
MIPaBUJIO, BOHU TIO3HAYAIOTHCS IMEHHUKOM MTPUPOTHOT MOBH.

CyTHICTP ~ ONMHCYETBCSI 32  JIOTIOMOTOI0  JIaHWX,
IMEHOBaHMX BJIACTUBOCTSAMU abo arpuOyramm (attributes)
CyTHOCTI. SIK mpaBwio, ampubymu € BU3HAYCHHSMHU Y
BHCJIOBJICHHI TIPO CYTHOCTI ¥ IIO3HAYAIOThCS IMEHHUKAMU
npupoaHOi MOBU. CyYTHOCTI BCTYIMAIOTh Y 3B'SI3KM OJUH 3
onHUM uepe3 cBoi arpuOyru. KoxkHa rpyma arpuOyTiB, 110
ONHCYIOTh OJHWH pEAIbHUI TPOSIB CYTHOCTI, SIBISIE COOOIO
ex3eMIuLsIp (instance) CyTHOCTI. [HIMTUMU ClIOBaMU, €K3EeMIUISIPU
CYTHOCTI - 1€ pealtizaiii CyTHOCTI, [0 BIAPI3HIIOTHCS OJHE BiJl
OJIHOTO ¥ JIOMYCKAIOTh OJHO3HAYHY iIeHTH(DIKAITiFO.

OmauM 3 OCHOBHHX  KOMI'IOTEPHHX  3aco0iB
pO3Mi3HaBaHHS CyTHOCTeH Yy 0a3i JaHMX € TPHCBOEHHA
cyrHocTsiM  imeHtudikatopis  (Entity identifier). Yacto
imeHTu(dikaTop CYTHOCTI HA3MBAIOTh KIOYEM. 3aBJaHHS
BHOOpPY iIEHTH(IKATOpa CYTHOCTI € CY0'€KTUBHUM 3aBIaHHSIM.
OCKUTbKH CYTHICTh BH3HA4Ya€ThCsl HAOOPOM CBOiX aTpuOyTiB,
TO JUTSI KOKHOT CYTHOCTI JOLUTBHO BUAUIMTH TaKy MiAMHOXHHY
aTpuOyTiB, IO OJTHO3HAYHO 1MEHTU(IKYE TaHy CYTHICTb.

3aBmanHs po3pooHuka Bl - 3abe3neuntH  npu
30epekeHHI eK3eMIUIIpiB CyTHOCTI y B/l HasBHICTH y KOKHOTO
il HOBOTO  e€K3eMIUIsipa  YHIKQIBHOTO  ifeHTH(iIKaTopa.
Vuikanonuil ioenmucghixamop cymuocmi - e aTpuOyT CyTHOCTI,
IO JI03BOJISIE BIJPI3HATH OAHY CYTHICTh Bin iHmOL Skmio
CYTHICTh Ma€ KiJibKa YHIKaJIbHUX 1IeHTU(]IKATOPIB, TaK 3BAaHUX
MOXJIMBHX KJIOYiB, TO pO3pPOOHMK TOBHHEH 00paru
MEPBUHHUI KIIFOY CYTHOCTI.
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Po3pi3asitorh OfHO3HAuHI W Oararo3HauHi aTpuOyTH.
OnHo3HAauHUMH € aTpuOyTH, SKi B MeXaxX KOHKPETHOTO
eK3eMIUIAIpa CYTHOCTI MAlOTh TUIBKM OJHE 3HAueHHS. Y
MPOTHJICKHOMY pa3i BOHH BBAXAIOThCSA OaraTo3HauHUMH.

Koxen atpubyt cytHocTi Mae nomeH (domain). /Jomen
- 1le BUpa3, SKUH BHU3HAYA€ 3HAYCHHS, JO3BOJICHI JJISI JAHOTO
arpuOyrta. [HIIMMH clIOBaMu, JIOMEH - Iie 00JacTh 3HAYEHb
aTpubyra. Po3pobnuk b/l moBuHEH MpOKOHTPOIIOBATH, 1100 B
iHpopMmariitHiit Moaeni [TO mns koxxHOTO aTpulyTa CyTHOCTEH
OyB BU3HAUEHHI TOMEH.

CyTHOCTI HE ICHYIOTH OKpPEMO OJiHa Bif oaHOI. Mix
HUMH € peaibHi BiIHOUICHHS (Relationship) 1 BOHU TOBHHHI
Oyru BinOuti B iHdopmamiitnii mozeni I10. Ilpu BunineHHi
BIJHOIIEHb AaKIIEHT pOOWUThCS Ha (Qikcamiro 3B'I3KIB 1 iX
XapaKTEePUCTUK. BioHouienHs (3B'A30K) ABIILE€ COOOIO 3'€THAHHS
(B3a€EMOBIIHOIIEHHSI) MDK JBOMa abo OuTbIIE CYTHOCTSIMH.
KoxkeH 3B'SI30K peani3yeTbCsi depe3 3HAa4YeHHs aTpuOyTiB
CYyTHOCTeH. 3BHUYAiHO 3B'S30K IMO3HAYAETHCS JIIECIIOBOM.
KoxkeH 3B'SI30K TakoX TOBHHEH MaTH CBili yHIKaIbHHUN
imeHTHdiKaTop 3B'I3KY.

Po3poOnuk bBJ[ mMOBMHEH NPOKOHTPOJIIOBATH, 11100
3B'I30K MK CYTHOCTSIMU 31HCHIOBABCS Yepe3 TOUHO 3a3HAYCHI
aTpuOyTH, sfKi OyqyTh BHU3HAYAaTH YHIKAJBHHHA KIIOY 3B'S3KY.
Bubip xi1ro4iB CyTHOCTEH - OJIHE 3 HAWBAXKIIMBIIIUX MPOSKTHUX
pIlIeHb, 10 Ma€e OYTH 3pOOJIEHUM PO3POOHUKOM TP MEPEXOIi
Bif iH(popMmaniitnoi moaeni I1O no noriunoi moaeni B/1.

3B'SI3KM XapaKTEPU3YIOTHCS CTYIEHEM 3B'SI3KY 1 KJIaCOM
HAJIEKHOCTI CyTHOCTI 70 3B'3Ky. CrymiHb (IOTYXKHICTB)
3B'SI3KY - II€ BIIHOIIEHHS YHCiIa CYTHOCTEH, 10 OepyTh y4acTh
B YTBOpPEHHI 3B'I3Ky. ICHYIOTH Taki Tumu: "OJWH-10-0JHOTO",
"0 AUH-10-MHOKHHU", "MHOKHHA-10-MHOKHHA" .

TumoBoro (GopMoI0 JOKYMEHTYBaHHS iH(pOpMAIiHHOT
mozemni 1O e giarpamu "cytHicTh-3B'130K" (ER-miarpamu). ER-
miarpaMa J03BOJIsiE Tpa(iuHO TPEACTABUTH BCi €IEMEHTH
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iHpopMamiitHOT Momeni 3TigHO i3 MPOCTUM, IHTYITHBHO
3pO3yMiTUM, ajieé YITKO BHU3HAUEHUM MPABWIOM - HOTAIIISIM.
Jani Mmu OyneMo KOPUCTYBaTHCS YMOBHHMH ITO3HAUYEHHSIMHU,
NPUAHATAMH B METOI0JIOTIT iHPOPMALIIHHOTO TPOSKTYBAHHS.
Cyrnicts Ha ER-niarpami HaBOIUTHCS TPSIMOKYTHHUKOM
3 IM'IM y BepxHii dacTHHi. BynemMo BUKOPUCTOBYBAaTH
AHTIIICHKI CJIOBA JUIS IMEHYBAHHSI €JIEMEHTIB MO/JIEITI.

Person

Person Id
F_Name
L. Name
Birthday
Height
Weight
Sex

SSN
Photo

Pucynok 1.8 — Ilogannst cyrHocTi Person (mepconan)
Ha ER-nmiarpami 3 atpubyramu it yHiKaqTsHUM
11eHTU(IKATOPOM CYTHOCTI

Y  TOpsSAMOKYTHUKY  TIEpEpaxoBYIOTbCS  aTpHOyTH
CYTHOCTI, TIpH LOMY aTpUOYTH, IO CTAHOBIIATH YHIKIbHUHN
11eHTU(IKATOP CYTHOCTI, MiAKPECTIOIOTHCS.

JloMeHH PU3HAYAIOTHCS aHATITUKaMU i (IKCYIOThCS B
CelialbHOMY  JIOKYyMEHTI - cinoBHUKY gJaHux (Data
Dictionary). Ha cramisix po3poOieHHs JIOTTYHOI ¥ (i3ugHOI
Mozenel pensniiiHoi bJ] 1oMeHH yTOYHIOIOTBCS y CYTHOCTSIX
Ha ER-miarpami.

Po3po6uuk BJ] moBHHEH pETENbHO BUBYUTH JOMEHH
KOKHOTO aTpuOyTa 3 MOTJSAY Ha MOXKIHUBICT X peamizamii y
CKB/I.
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PERSON
PERSONID INTEGER
F NAME  CHAR(30)
L NAME  CHAR(20)
BIRTHDAY DATE

HEIGHT HUMBER(5.2)
WEIGHT HUMBER(4,1)
SEX HUMBER(1)
55N CHAR(3)
PHOTO LONG RAW

Pucynok 1.9 — Bizyanizairiss BU3Ha4CHHSI JIOMCHIB
arpu6ytiB Ha ER-niarpami npu ctBopeHHI (i3UYHOT MOei
pensiiitnoi b1

BigHomenns (3B'a30k) cyrHocteii Ha ER-miarpami
300paxkyeThCsl JiHI€IO, IO 3'enHye i cyTtHocTi. CrymiHb
3B'I3KY 300pa)KyeThbCsl 3a JIOMOMOTOI0 CHMBOJIA ''MTalInHA
nanka', o BKa3ye Ha Te, M0 Y 3B'I3Ky Oepe ydacth Oarato (N)
eK3eMIUIAPIB  CYTHOCTi, 1 OJMHAPHOI TOPU3OHTAIHHOIO
PHUCKOIO, IO BKa3ye Ha Te, IO y 3B'I3Ky Oepe ydacTb OJWH
€K3EMIUIAP CYTHOCTI.

BinmHomieHHsT 4WTae€ThCs B3JOBXK JIiHII abo JiBOpyd
npaBopy4, abo mpaBopyu—niBopyd. Ha puc. 1.10 HaBenmeHe
Take BIJHOIICHHS: KOXKHA CHEI[albHICTh 13 CTBOPEHHS
MOBHHHA OyTH 3apeecTpoBaHa 3a MEBHOIO (PI3BMUHOIO 0COOOI0
(mepcoHorw), ¢izmyHa ocoba MoOke MaTh OJHY abo Oiibime
CTELIaTbHOCTEH 111010 CTBOPEHHS.

1.2.3 ®yukuionaasna moaeanb IO BJI

JIpyruM KIIFOYOBHM MOMEHTOM cTBopeHHs IC 3 meroro
aBTOMaTH3allii iH(pOopMaLitHUX TpoIleciB opraHizaiii € aHami3
(byHKIIOHATBHOT B3a€MO/Ii1 00'€KTIB aBTOMATH3AIlil. AHATITUKN
HABOJATH PE3yNbTaTH y BUIIIANI (yHKIioHANBEHOT Moaeni 1O
B/1. Cxnan QpyHKITIOHAIBHOT MOJIENI ICTOTHO 3aJISKUTH Bif
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Person
Person Id
F Name
L MName
Education Birthday
Person Id1 Height
School Id | Weight
Dala_enter = : Sex
Dana_left SSN
Degree Photo

Pucynox 1.10 — IloganHs BiTHOIIEHHS MK TBOMA
cyrHocTsiMu Ha ER-niarpami

KOHTeKCTy  KoHKperHoro IT-mpoekty 1 Moxe Oyru
MPEJCTaBICHUN 3a JONMOMOTOIO JOCHTh IIMPOKOTO CIIEKTpa
JOKYMEHTIB y BUTJIAI TEKCTOBOI 1 rpadiuHOi iHpOopMarIii.

@OyHKIIOHATbHA MOJEIbh TNpU3HAUYEHA Ui OIHCY
mporeciB 00poOku maHux y pamkax uaiieHoi 110 3 pizHux
TOYOK 30pYy.

Buznaunmo  gyuxyionaneny moodenn 110 BJl sk
CYKYIHICTh JESKUX MOJENe, NPU3HAYEHUX Ui OIHUCY
nporeciB 00poOku iHpopmanii. bynemo Ha3uBath 1i Mozemi
KOHCTPYKIIIMUA (YHKITIOHaTBHOT Mojeni. Huxkde HaBeneHui
nepeTik OCHOBHUX KOHCTPYKIINA (yHKIIOHATBHOI MOJEN, K1
HEOOXi/H1 /U1 BUKOHAHHS IPOEKTYBaHHA pensiiiiHux b/1.

Monemni nporiecis:

e Oi3Hec-Mmozenb mporeciB (iepapxis GyHKIIH cucTemn);
MO/IeJb IOTOKY JIaHUX.

Mogperni cTaHiB:
MO/IENb KHUTTEBOTO IIUKITY CYyTHOCTI;
Habip crerudikaniit GpyHKIii cuctemMu (BUMOTH);
onuc GYHKITIH cUCTEMH Yepe3 CyTHOCTI i aTpuOyTH;
Oi3Hecy-IpaBHIIa, AKi peani3yloTh (yHKIIII.
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Enementn iHdpopMmariiiHoi mozeni 10 e BXigHUMHU
JaHUMHU JUIS 3aBJAaHHS CTBOPEHHS JIOTIYHOT MOJENI IaHUX.
Enementu dynkmionansaoi moneni 10 € BXiTHUMU JaHUMH
IUIsL 3aBJaHHS MpOeKTyBaHHS nonatkiB B/ i, wacTkoBo, mis
3aBJaHHs cTBOpeHHs (piznynoi moneni b/1.

1.2.4 IIpouec npoextyBanHs b/|

3HayHa YacTHHA MpPOEKTIB y cdepi iHPopMamiiHUX
TEXHOJIOTIM crpsiMOBaHa Ha Po3pobieHHs W cTtBopeHHs IC, y
paMKax sIKUX 3/11HCHIOETBCS 00pOoOKa TaHUX Pi3HOT CKIIAHOCTI.
[IpakTHYHO y BCIX TAaKMX MpPOEKTaX BUPINIYETHCS 3aBIaHHS
npoekTyBaHHs b/] meBHOrO THITY.

B excrmyaranii B/l moBuHHa 3a0BOJIBHSATH HAOIp
BHMOT II[0JIO PSI/IY IHTETPOBAHUX MAapaMeTPiB, TAKHX, SK:

¢ (YHKITIOHATBHICTH W aJIAITOBAHICTS;
MPOAYKTHBHICTh 0OPOOKH TPaHCAKIIIH;

MPONYCKHA 37aTHICTD;
qac peaxilii;
Oe3mexa.

Taki mapameTpu iHOJI TepeOyBarOTh Y MPOTUPIYYl OJUH
3 omHuM. Tak, BHCOKI BUMOTH [0 (DyHKIIOHAJIBHOCTI Ha
JaHOMY KOHKPETHOMY YCTaTKyBaHHI MOXYTh BCTYNAaTH Yy
KOH(MIIKT 3 BUCOKUMH BHUMOTaMH JI0 MPOAYKTUBHOCTI
Hanpukian, 3BiTH MOKYTh T€HEpYBaTHUCS TPOTITOM JIEKUTBKOX
TOJMH 1 3HU3UTH B 1€ Yac peakilii KOPHUCTYBadiB, IO
MPALIOIOTH 13 CHCTEMOIO Y JialIOTOBOMY PEKHUMI.

Takum uymHOM, mpouec npoekryBaHHs b/l mossrae y
TOCSTHEHH1 KOMIIPOMICIiB MDK (GyHKIIOHATEHUMH,
iHpOpManitHIMH, anapaTHUMH, apXiTeKTYpHUMH 17§
TEXHOJIOTIYHUMU BuUMoramu 10 bJ[ 1 Oynyerbcs Ha
iHpOPMOBaHOMY MIPUIHATTI pillIeHb 3a CTPYKTyporo B/I.
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Ilpoexmyesanns BJ] - 1ie momyk 3aco0iB 3a/JI0BOJICHHS
(YHKIIIOHATPHUX BUMOT 3ac00aMH HAasSBHOT KOMITTOTEPHOT
TEXHOJIOTII 3 ypaxyBaHHSM 3a1aHUX 0OMEKEHb.

SIx mpaswmio, IT-poextu 13 crBopenHs B/l MicTath y
co0i Taki eramnu:

1. BusHaveHHs cTpaTerii moOyI0BU CHCTEMH.

Amnaniz Bumor j10 b/1.
IIpoexryBanus b/I.
Peanizamis B/I.
TecryBaHHS.

. BopoBamxkenns b/I.

ETaH TIPOEKTYBAHHS BJI BBaxkaeTbcs OTHUM 13
HalickiaaHimmx eramiB cTBopeHHs bBJI, skuit He Mae sBHO
BUPaKEHOTO MOYATKYy i 3aKiHYeHHS. Y TOPIBHSIHHI 3 aHATI30M
BuMoOT 710 b/ a60 po3poliieHHsM J101aTKiB, MpoeKTyBaHHs b1,
Ha JyMKy Oaratb0X TpPOBIIHUX (QaxiBIiB, € HEBIAJIO
CTPYKTYpPOBaHUM 3aBJaHHsM. SIKIIO BCi eramu cTBOopeHHS b/l
MEPEKPUBAIOTHCSI OJUH 3 OJHHUM Yy CBOill IOCITIIOBHOCTI, TO
eTar IPOEeKTYBAaHHSI IEPEKPUBAETHCS 3 yCiMa IHITUMH €TaraMHu.
IIpoexkTyBaHHS  IOYMHAETBCA 3  MOMEHTY  NPUWHATTA
CTpaTeriuHMX pIlIeHb 1 TpUBa€ Ha erTamax peamizamii ¥
TECTYBaHHS.

[Tpomec mpoektyBanHs BJl oXoruitoe Kilbka OCHOBHHX

O L L

cdep:

e mpoekTyBaHHsS o00'ekTiB BJ[ (Tabmurmi, mnomaHHS,
IHJIEKCH, TpUTepH, 30epekeHi Mpolexypu, (YHKIII, MaKeTH)
s moganus nanux 110 B BJI;

e mpoekTyBaHHs iHTepdeiicy B3aemonii 3 b/l (dopwmu,
3BITH # T.A.), TOOTO TPOEKTYBaHHS IOJATKiB, SIKi OYyAZyTh
CyIpoBOJUKYBaTH JnaHi B bBJ[ 1 peami3oByBaTH NHUTAIBHO-
BIAITOBIAHI BITHOIIEHHS Ha IUX JAHUX;

e mnpoektyBaHHs BJ] mim KOHKpeTHE OOYHCIIIOBAJIbHE
cepenopuie abo iH(opMmarliiiHy TEXHOJOTI0 (apXiTeKTypa
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"KIi€HT-cepBep'", TapaleNbHI  apXITEeKTypH, PO3MOIiICHE
00YHCITIOBAILHE CEPE/IOBHIIIE);

e mpoekryBaHHs bJ] mig mnpu3HAuUEHHS CHCTEMH
(irTenextyanpHui aHamiz qanux, OLAP, OLTP i T.x.).

Tunoea 6i3nec-moodens npoyecy npoekmyeannus b/[

[Iponec npoekryBannst b/ moxke OyTu npecTaBiieHUA
y BUIIIAAI Mozeni Oi3Hec-mpoueciB. bisHec-monens mpouecy
MIPOEKTYBAaHHS JI03BOJISIE:

¢ BinoOpa3uTu cy0'eKTUBHY IyMKY po3poOHuka b/ Ha
MpoLEC MPOEKTYBAHHS KOHKPETHOT B/1;

e BpaxyBatum ocoOmuBocti IT-mpoekTy, y pamkax
SIKOTO ITPOeKTyeThes b/1;

® JIOCUTh MIBHJIKO CKJACTH TIUIaH TPOEKTYBaHHS
KOHKpeTHOT B/

® MpopaxyBaTH  TPHUBAIICTH  HPOEKTHUX  POOIT
(CTBOPUTH TUMYACOBY MO/JIEJIb TPOEKTYBAHHS).

Posrnssmemo ~ THmoBy — Oi3Hec-MOAeNb  MPOLECY
npoektyBanHs bJI. Ha puc. 1.11 HaBegeHa KOHTEKCTHa
miarpamMa mporiiecy npoektyBaHHs b/l

Sk BumHo 3 pucynka .11, Ha BXim mpormecy
npoektyBaHHs b/l nogarorecs:

¢ indopmariitna moaens [10 B/I: miarpamu "cyTHICTH-
3B'130K" (ER-miarpamu);

e (QynkmionansHa moxens [10 BJI: 6i3Hec-moxens
nporecis, aiarpamu nmotoky nanux (DF-giarpamm), miarpamu
CTaHiB, - JlarpamMu KUTTEBUX ITUKIIIB CYTHOCTEH, crierudikarii
Ha cUcTeMH (BUMOTH), Oi3HEC-TIPaBUIIa;

® 3araJbHOCHCTEMHI BUMOTH il 0OMEKEHHS;

® 3aBJIaHHS 3BOPOTHOTO BIUIHBY.

Ha Buxoni mpomecy npoekryBanHs BJ] dopmyrorbes
TaKi pe3yJbTaTH:

e ¢izuuHa mozens b/, mo Moxe OyTH mepeTBOpeHa y
CKpHIIT /I cTBOpeHHs b/l
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e (izuuna B/I;

e cnenudikaris MoayiiB nonaTkis BJI;

e 1U1aH TecTyBaHHs b/l

[IponoBxyroun byHKIIOHATBHY JIEKOMITO3HIIIO
mporiecy TnpoekrtyBaHHs bJl, mnpuxomumMo 10 miarpamu
JCKOMIIO3HIII1 TTpotiecy npoekTyBanHs b/l mepmioro piBHS, ska

Zapnanma Cragnapti
s [v]
ER-miarpanm .
WMogen bissec-pouecis Crpumr BT .
CiF-m1 .
) e > DizmyHa B

Jiarpanu cTaHE .. Cropoexryeatn >
Tliarpan EUTTEBHY 1 Bl Crerpdana Mogyme

CYTHOCTER g T OTATHIE »

TTHEHE |
Crermdisama 5a CHOTEMY

[lnan TecTyeanmsa BI
BisHeC-TIp AT

hd

CHCTEMH BHMOTH Ta o [HIIIA B OKYMEHTATA -
06 ME HEHHA il ”
SaB[aHHA SBOPOTHOTO % ;
EIULEY

TexHomortEe Pospobimoa BT

zabesIe eHHA

Pucynok 1.11 — KonTekcTHa miarpama mporiecy
MpoeKTyBaHHA b/]

BiIOMBAE€ OCHOBHI, HAaWOUTBII BenWKI TpodeciiiHi 3aBmaHHs
(erann) npoextyBanss B/l (puc. 1.12).

Taxkumu 3aBIaHHAMH (€TallaMHu) €:

e 30ip i aHAI3 BXiTHUX JaHWX — 1€ TTOYATKOBUH eTarl
MPOEKTYBaHH, Ha SIKOMY 3[iMCHIOIOTBCA 30ip 1 KOHTpOJIb
gakocti pesynprariB  aHamizy IIO BJl, roryerbcs 1iaH
npoexktyBaHHs b/l;
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e CTBOpeHH: JoriuHo1 Moneni BJl — 1ie erar, Ha sKOMY
Ha minacTtaBi iHopwmariiiHoi momeni IO BJl cTBOproeTbes
noriuHa cTpykrypa bJl, He3anexHa Bix ii peanizairii;

e crBOpeHHS Qi3muHOI Mozeni B/I: BHyTpiHS cxema —
e eram, Ha SKOMY Ha MiAcTaBl JoriyHoi wmoxaeni b/
CTBOpIOEThCS (iznmuHa cTpykTypa bJl, 3anexna Bix ii

) 3aenanna | CrasmapTa
=
EF-miarpanm
=r g > CTB.DPEI?]_HH Yy ¥
Momem 6iHEC-TDONECE | TOTIEHOL i Crpunt B
- > rLoAem Creopesa | B moman Ep
DF-niarpanm N ﬁm of| | imrmei || | srmey
. . . ry WO Jem AHCAFIOH
Jiarpams cTaHE N Ship T2 AaHIE & ]
. AHAME 4
Jliarpamm #UTTEERE | moomor = o
IHIJIE CYTHOCTER 7 Kourpom
Crerpdiiams 5a CHCTE MY N AROCTL Ipo)

. - |—> EETYE AHHH|
E\BHEC-HPSBHJ'Ia ’Cmopem Tpoe¥TyEamET L
> » Horo (1 1

. MOTYTIE
CHCTE MHI BMMOTH Ta .
7 MEEEHHA d q: 22 R 2 HoxymeHTama
3aBNAHHA SEOPOTHOCD g
= 4 -
EILTHEY Samamd
ZEQPOTHOTO
ap 1 (p ETOEY 7 —|
l_ L
Texnonoriaue Pospobuurn BJ]
sabesnedeHHA

Pucynok 1.12 — Jliarpama JeKOMIO3UIIIT POTIeCy
npoektyBaHHs b/[: mepimii piBeHb

peamizarii. Ha mnpomy erami BHUKOHYETHCS TEPETBOPEHHS
BITHOIIIEHHSI JIOTiYHOT Mozeni pensmiiiaoi B/l y xomanmu
cTBopeHHs1 00'exTiB  ¢idmunoi BJl, y pesympraTi HOro
CTBOPIOETHCS Tak 3BaHa BHyTpimHS cxema bJI. JlomaTkoBo
MoO>ke OyTH CTBOpEHa Tak 3BaHa 30BHIlIHA cxema b/, ocranne
BiZIOMBa€ TOUKY 30py KOpUCTyBaviB Ha aaHi B B/1;

e crBopeHHs (i3uuHOi Moxaeni bJl: ypaxyBaHHA
BIUIMBY TpAaHCAKIii — 1€ eTam, Ha SKOMY aHaJi3yITbCs
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MOXXJIMBI TpaHCAKIli CHCTEMH, 3a TIOTPEOHM BHKOHYETHCS
JCHOpMAUTI3allisl  BITHOWIGHHS JUIsl 3a0e3MedeHHs  OuThIl
BUCOKOT poayKTHUBHOCTI B/I;

® CTBOPEHHS CEPBEPHOTO KOy — II€ €Tall, Ha IKOMY Ha
migctaBi  ¢ynkuionansHoi wmogmeni IO BJ] crBOproerbes
cepBepHuit ko bJ] y Burnsai tpurepis, 30epeskeHUX MPOLEAYP
i makeriB. Lli momymi cTBOprOIOTECS po3poOHHKOM BJ i
BUKOHYIOTBCSI CEPBEPOM;

® TMpOEKTyBaHHS MOAyNiB nojaatkiB BJ] — me eram, Ha
SKOMY CTBOPIOIOTBCS  crHemnudikaiii MOIyNIiB JI0JaTKIB,
pO3poOIIAIOTECST  cTparerii  TectyBaHHs bJl 1 monmatkis,
CTBOPIOETBCS IIJIaH TecTyBaHHA nojaaTkiB BJ[ i roTyroThcs
TECTOBI JaHi;

® KOHTPOJIb SIKOCTI TpoekTyBaHHS bJ| monsrae B
MEepeBipIi SIKOCTI pe3yabTaTiB MPOEKTYBaHHS Ha KOKHOMY
Horo eTarti;

® ypaxyBaHHS 3aBJIaHb 3BOPOTHOTO BIUIMBY IIOJISTAE Y
HACTPOIOBAHHI JIeSKMX TpaHcakmid 10 BJ[ 1 mokxambHOMY
nepenpoexTyBanHi b/ BIAMOBITHO O BUMOT, IO HAIXOMATH 3
iHImuMX etamiB ctBopeHHs B/1.

Kopomkuii po3ensad 3aedanv cmeopeHHA cepeepHO2o
K00y il Ri020mo6Ku CKpunmy

[Ipodeciiine  3aBmaHHsS  mpoektyBaHHs  bBJ[ -
po3pobiieHHsl cepBepHoro koay b/l - BuHuKae, Sk npaBuio, y
00YHCITIOBAILHOMY CEpeIOBHIIIi 3 OaraTbMa KOpUCTyBauaMu. Y
UX CHCTeMaxX KOPUCTYBadi CIHUIBHO BUKOPHUCTOBYIOTH
00YMCITIOBAIIbHI PECYPCH, 30KpeMa PecypcH JUCKOBOI Mam'siTi
i omepaTuBHOI mam'sTi mporecopa. OOYHCITIOBANIEHI pecypcu
MOXYTh  OyTH  CKOHIIGHTpPOBaHI B  OJHOMY  MicCIi
(menTpanizoBaHi oOumcieHHs1) abo po30cepe/rKeHi B Pi3HHX
By3JaX, O0'€qHAHWX Yy KOMITIOTEPHY Mepexy (po3mojiieHi
obuncnennsi). CKBJ[ 'y KkoXHOMy pa3i MOKIMKaHa
KOOpAMHYBAaTH ¥ 3JIIICHIOBATH JOCTYN KOPHCTyBadiB 10 0a3
JAHMX 1 IXHIX 00'EKTIB.
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binpmicts cyyacanx CKBJl miaTpumMyroTh KOHIIEHIIO
KJIIEHT-CEPBEPHOT TEXHOJIOTIi AT PO3MOJAUIEHUX OOYHCIICHb.
Ile o3Hauae, MO ICHYIOTh KOHIICHTPATOPH OOYHCIICHD (Ha3BaHi
cepBepamMH), Ha SKHX BHUKOHYEThCS HAWOUIBIIMI 0OCST
oOunciens i3 ganumu (cepsepu bJI), i MamHM KOpHUCTYBaviB
(KITi€EHTH), HAa SKUX BHUKOHYIOTHCS JOJATKH KOPHCTYBAdyiB.
HNonatku Gopmyrots 3amutu 'y dopmi komauna SQL mo B/,
BIIMPaBISAIOTh ixHIM cepBepam BJl, oxepxyroTh 3anuTyBaHi
naHi i 0OpOOIIIOTH iX.

3aEmannn | [ |]
‘l ¥ Biororn mo
~» Bmmaywrh TNPAYKTHEHOCTL
Op THI ADAATRE | L
3 Omcarn
T i

Op._ 7] |
Cxpurrr BJ]
L» Polowdi cxprnr
: B
I BEmm Crooperom )
NPOIYKTHEHICTE

0 TATKOBHX

npm‘mﬂuﬂc Op. inzexcis 4
Tpancaxuift
fr- 7
JoxyrreHTYEaHHA
3PIIH BHYTpinmix

BRI

Pucynox 1.13 — JlekoMmo3uttist eTany IpOeKTYBaHHS -
CTBOpEHHs NepIioi irepauii ¢piznanoi moaeni b/1: BHyTpimHs
cxema

VY KIIi€HT-CepBEPHOMY OOUYMCITIOBATBHOMY CEPEIOBHIIIL
JI0JJaTOK MO’KE B3aeMoJisiTh 13 cepBepoM b/l 3a iHmIONO
CXeMOI0: KOJHM JOJAaTOK BIANpPAaBIs€ 3amuT, el 3amuT
00poOJISIETHCS HA cepBepi, a JOJATKy TMOBEPTAEThCS TOTOBUU
pesynbTar. PoboTa momatka 3a JPYror CXEMOI IPYHTYEThCS
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Ha BUKOPHCTAaHHI TaK 3BaHOTO CEPBEPHOTO Komy (server-side
code) - Oymp-SKOTO KOJy, BUKOHYBAHOTO KOMITIOTEPOM, Ha
sxkomy BcranoBiieHa CKB/I. fAnpo CKBJ/l BukoHye 1eit kox y
B/l i moBepTae momaTKy TUIbKU pe3yabTar. Hampukmnam, e
MO>Ke OyTH TPOXU KOJIOHOK psiJika a00 00UYMCIIeHE 3HAUECHHS.

BukopucraHHs ~CcepBEpHOTO KOAY MOXKE 3HAYHO
CKOPOTHUTH 00CAT MEPEXKHOTO TpadiKy i THM caMUM 30UTBIIATH
nponyktuBHicTh BJl y mimomy. Ognak CKBJl moBuHHA MaTh
BOYIOBaHi 3aCO0M /715 po3Mi3HaBaHHA i 0OPOOKH TaKOTO KOJy.
bararo ¢ipm-BupobHuKiB npomucioBux CKB]l mpononyooTh
npoueaypai posmmupeHHs SQL, 3a JOMOMOTror SKUX MOXKHA
BUKOHYBaTH TOPSJIKOBY OOpOOKY JIaHMX, BHUKOPUCTOBYBATH
UKJIH, CKJIaJH1 OOYMCIICHHS 1 oTepallii KepyBaHHS JaHUMHU.

Takum 4YmHOM, pPO3POOJCHHSA CEPBEPHOTO  KOIY
3BOJMTHCS JI0 BUPIIIEHHS TaKUX IMia3aaay:

e yXBaJICHHsA pIIIEHHS W CTBOpPeHHA 30epeKeHnx
npouenyp;

® yXBaJICHHS PIllICHHS i CTBOPEHHS (YHKITIH;

e yXBaJICHHS PIICHHS i CTBOPEHHS MAKETiB;

® yXBaJICHHS PIllICHHS i CTBOPEHHS TPUTEPIB.

3aBmanHs ~ npoektyBanHs  BJ[ - migroroBka
IHCTAIALIHHOTO CKpUNTY Ut cTBOpeHHs B/l - neskoro Miporo
3aBepIIaibHa IS CaMOCTiHHOT po6oTn po3pobHuka bJI. Takwmii
CKpPHUNT - II€ OJWH 13 TOJOBHHX pPE3yJabTaTiB HOTo poOOTH.
Po3po6uuk BJl, BUKOHaBIIM TONEpeHi 3aBAaHHS, (AKTUIHO
BHUKOHAB CBOIO OCHOBHY pOOOTY HaJ CTBOPEHHSIM CKPHUNTY IS
B/

3aBnaHHa cTBOpeHHs ckpunty bJl ckmanaerbcs 3
BUPILICHHS BEJHMKHX TTi13a1a4:

® CTBOPEHHS KOpPHUCTYBauiB, iX imeHTH(]ikamis W
MpU3HAYCHHS iM MPUBLIEIB;

e MpuB'sI3Ka po3polieHux 00'exTiB pensmiitnoi B/l 1o
napameTpiB  ¢izuyHoro 30epiranHs bBJ| 3a momomororo
CTBOpEHHS creriaabHuX 00'ekTiB B/I;

31



® CTBOPEHHS IHCTAJSIIIHOTO CKPHIITY;
e JNOKyMeHTyBaHHs b/l

1.3 Peasiuiiina Moaejb JaHUX

1.3.1 IloHATTA BigHOLIEHHA

3HaYHOMY TOMIMPEHHIO 1 MOIMYISPHOCTI pesiiifiHa
MOJIeNb JTaHUX Oya 3aBIS9YeE IBOM iICTOTHUX MEpeBaram:

1) OMHOPIMHICTH TMOJAHHS JAHUX Y MOJENi, IO
OOyMOBIIIOE ~ TPOCTOTY  CHPUUHATTA  1i  KOHCTPYKIIiH
KopucrtyBadamu b/;

2) HagBHICTh PO3BHHEHOI MaTeMaTH4HOI Teopii
pensiiiianx B/1, 1m0 00yMOBITI0€ KOPEKTHICTH 11 3aCTOCYBaHHS.

B ocHOBI pensiiiiHOT MOJeNi JaHUX JIGKUTH MOHSITTS
BIJTHOIIICHHS, SIKE 3aJa€ThCS TEPENIiIKOM CBOIX EJIIEMEHTIB 1
IepepaxyBaHHsAM IX 3HadeHb. Po3msiHEMO NIpUKIa[ Ha
puc. 1.14. Ha HpOMYy HaBeleHUH pO3KIaA pyxy aBTOOyCiB
Mmapupyrom "MockBa - YepHorosoBka - Mocksa". baunmo
IIEeBHY CTPYKTYypy. KokeH BKIIIOUEHHI y PO3KIIAaJ pec Mmae
CBilf HOMep, Yac BiampaBieHHs i yac y nopo3i. Po3kian moxe
OyTH HaBeIeHO Yy BHIJIIAI TaOMUIl. 3aroJIOBKH KOJIOHOK
TaOIMII HA3UBaKOTChs aTpuOyTamu. [lepenik iX iMeH Mae Ha3BH
cxemH BigHomeHHs. KoxeH arpuOyT BU3HAYa€ TUI TAHUX, 10
pa3oMm 3 00JacTi0O HOro 3Hau€Hb HA3MBAETHCS JOMEHOM. YCs
TaOJUIST UTKOM HA3WBAETHCS BIAHOIICHHSM, a KOXKEH PAIOK
TaOJHIII HA3UBAETChSl KOPTEXKEM BITHOIIEHHS. TakuM YHHOM,
BITHOIIICHHST MOKHA TPEJICTABUTH Y BUTJSAI JBOBUMIPHOT
TaOIHIIL.

[Tinxoau 10 BU3HAYCHHS TIOHATTS BIIHOIIEHHS MOXYTh
Oyt pi3HMMH. MaTeMaTH4YHO BIJHOIICHHS MOXe OyTu
BU3HAYCHE K O34 KOPTEeXKiB, IO € TiIMHOXHHOIO
JIeKapToBoro  joOyTky  ¢QikcoBaHoro uucina obOmactel
(momeHiB). Y pe3ynbTaTi 0JepKYEMO, M0 Y KOKHOMY KOPTEKi
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MOBHHHE OyTH OJIHAKOBE YHCIO KOMIIOHEHTIB (arpuOyTiB) i
3HAYEeHHS KOXKHOTO 3 HHUX BHOHMPAETHCSA 3 JESIKOTO IEBHOTO
TIOMEHY.

Jomerm — |, Jdomenl Tomen 2 Homen 3
b
320, 360, 320m Bin S rog. mo 24 rog 45 xu., 1 rom. 30 xB.
Arpubyrn  ____| =
> Honep peiicy ac BiOIIpaB TeHHA Uac y goposi
320 S rom. 40 x.. lrog. 15 xB.
Kopresx
> 360 6 rog. 00 xB. 1rog.
/ 320m 6 rog. 10 xB. 1rom. 30 xs.
Bigaourenma

Pucynox 1.14 — Po3knazg pyxy aBToOYCIB sIK
BIJTHOIIIEHHS

Tabnuyna hopma nogaHHs BiTHOIIEHHS Oyna BBEIEHA 3
METOI0 TMOMYJISIPU3aIlii MOJEeN cepell HEeMiArOTOBICHUX
kopuctyBauiB bJ/l. TpakryBanHsi pensuiiiHoi Teopii Ha piBHI
Ta0NIMIb TPHUXOBYIOTH P BH3HAYEHb, BAXKIUBHUX  JUIS
po3yMiHHS sIK Teopii pemsmiiianx BJl, Tak 1 MoBHM
MaHIyTIOBaHHS TAHUMHU.

[To-nepure, aTpuOyTH Pi3HUX BIJHOIIEHb MOXYTh OyTH
BH3HAYCHI HA OJJHOMY JIOMEHI TaK caMo, K 1 aTpuOyTH OJHOTO
BigHOomeHHs. lle myxe BaximBa OOCTaBMHA, IO JO3BOJISE
BCTAQHOBJIFOBATH 3B'S3KM 32 3HAYCHHSIM MDK BITHOIICHHSMHU.
[To-npyre, MHOXMHA MAaTeMaTU4YHO 3a CBOIM BU3HAYEHHSM HE
MOKE€ MaTH EJIEMEHTH, M0 30iraroThCs, i, OTKE, KOPTEKi y
BIJTHOIICHHI MOJXHa PpO3PI3HUTH JMIIE 3a 3HAYEHHIM iX
KOMITOHEHTIB. L{e Tex € ayke BaKIUBUM I MOJIEINI: HisSK1 B
KOpTeXi HE MOXYTh MaTH KOMIIOHEHTIB, IO TOBHICTIO
30iraroThCsl. Takum YUHOM, y persyiiHitl MOOeni NOGHICHIO
BUKTIOYAEMbCA 0YONI08AHHA OAHUX NPO CYMHOCMI PeanbHO20
cgeimy_. Ilo-TpeTe, BiA3HAYMMO, 110 CXeMa BITHOLICHHS TAKOX €
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MHOKHHOIO, III0 J03BOJIAE TPAIIOBATH 3 HAMH 3a JOTIOMOTOIO
TEOPETHKO-MHOKUHHUX orepaniil. Lle € BaXTMBUM MOMEHTOM
1St TOOY/I0BU TEOPii MPOEKTYBaHHS pensniiHux cxem B/1.

IcHye TmeBHa pPO3ODKHICTP MDK  MaTeMaTHYHUM
BU3HAYCHHSM  BIIHOIIEHHS W  JilicHO  30epexeHuM
BIJHOIICHHSM Yy TaM'sITi KOMI'toTepa. 3a BHU3HAYCHHSM,
BIJTHOIIIEHHSI HE MOXE MaTH JIBa IIEHTUYHHX KOpTexki. OgHaK
CKB/l, uo miaTpumMyrooTh pelsmiiHy MoOJAeNb JaHUuX,
30epiraroTh BIIHOMICHHS Yy (Qaiiiax omepariiiHol cucTeMu
Komm'rorepa. Po3wmimieHHst BiqHOLIeHb y Qaiinax omepamiifHO1
CHCTEMH JOIycKae 30epiraHHs iNEHTHYHHX KOpPTEeXiB. SKiIo
HE BHUKOPHCTOBYETHCS  CIeI[iaJibHA TeXHIKa (KOHTPOJIb
IUTICHOCTI IOJI0 TIEPBUHHOTO KIF0Ya), TO 3BUYAHO OLIBIIICTH
npomucnoBux  CKBJl  momyckaioTe — 30epiranHst — JIBOX
inenTHuHUX KopTexiB y B/I.

Kniouem abo kniouoeum nonem Ha3UBA€ThCS yHIKAIbHE
3HA4YeHHs, MI0 J03BOJISIE TaK Y IHaKme iAeHTU(IKyBaTh
CyTHiCTb abo wyactuHy cytHocti 1O, TOOTO KIIOW - 1€
3HA4YEeHHsl JIeKOro aTpuOyra abo arpulOyTiB y KOpTexKi
BIJHOIICHHS, IO TNPEACTaBIslE EK3EMIUIIp CYTHOCTI Yy
peNAIiiHIA MOAEI TaHUX.

[TpuiiHATO pO3PI3HATH MEPBHHHI KIIOYl H YacTKOBI
K04, MaTeMaTU4HO nepeuHHUM KilodeM BITHOIICHHS €
MiZIMHOKWHA 3BY)KEHHS JEKapTOBOTO JOOYTKY, IO J03BOJISIE
OJTHO3HAYHO IGHTU(IKYBATH KOPTEX. SKIIO MEPBUHHUHN KITIOY
MICTHTh KiTbKa aTpuOyTiB, TO BIH HA3MBAETHCS CKIAJICHUM
KIIIOYeM, y TpPOTHISKHOMY pasi — aromapHuM. Yacmxosum
KI0YeM HA3WBAETHCS aTPUOYT CKIAJIEHOTO KIFOYa, SIKIIO BiH
OJTHO3HAYHO BU3HAYAE CYKYIHICTh HEKIIOYOBUX aTpUOYTiB
BIJTHOIICHHS. ATpUOYT KOPTEXY, IO € NMEPBUHHUM KIIOYEM
IHIIIOTO  BIHOWICHHS, HA3WBAETbCS  308HiwHimM  (1HOI
CTOPOHHIM) KiaoYeM. 3 BHW3HAUCHHS BiJHOIICHHS BUILJIMBAE
Taka BaYKJIMBA BIIACTHBICTH PEIAIIHOI MO JaHUX: KOXKHE
BiJTHOIICHHS MOBMHHE MaTH MEPBUHHUHN KITIOY. 3a3HAYUMO, II10
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ko4 y koHTekceti mozeni 1O B/I 3aBxau BinoOpakae Toit abo
IHIIUH CTYIIHB 3B'I3KYy MK arpudyramu cyrHocteit 110, To6To
CEMAHTHYHO KJIFOU € 3aC000M MOJEIIOBAHHS 3B'SI3KIB Y MOJICII.

Ilpuknao: pozenamemo peuenns "I pomaoanun leanos
npooxcueas y micmi  Mocksi 10 poxis". Mooxciueumu
ampubymamu y eioHowenHi Micye npooscueanHs € npizsuwye
2POMAOAHUNA, HA36A MICMA NPOACUBAHHS U 4AC NPONCUBAHHS.
Ilpizeuwe epomaoanuna Mmodxce BUCMYNAmu K NePEUHHUL
KII0Y Yb020 BIOHOULEHHS, MOMY WO 0COOUCMICMb 0OHO3HAYHO
BU3HAYAE YAC 1T NPONHCUBAHHA 8 KOHKpemHomy micmi. Taxum
YUHOM, U000 YbO2O MOOeNOEMbC 38'30K "npocusas” midsx
ampubymamu "npizeuwe” 1 "micmo".

BigHomeHHs y pensiiiHii Moieni JaHuX, SIK MPaBHIIO,
MPEJCTaBISIOTEC 32 JOMOMOTOI0 (DyHKIIOHATBHOI (opmu
3anucy (ToMy 10 MU 3anucyeMo (QyHKIIT IeKUTbKOX 3MIHHUX Y
MaTeMaTUYHOMY aHaji3i), MPH IbOMY aTPUOYTH NEPBUHHOTO
KITIOYA ITTKPECITIOIOThCS:

IM'SA._BIJIHOLIEHHA (Atpubyrn IIEPBUHHOTO
KJTIF04a, HEKIIF0YOB1 aTpuoOyTH).

Ipuknao. Ilooanus 383Ky BIOHOWLEHHSM.
Ilpeocmasumo 38'a30x  mixc ocobucmicmioo U Mmicyem ii
NPOACUBAHHSL Uepe3 BIOHOULEHHS
IIPOKUBAE (Kn. ocobucmicms, Kn. nacenenuti_nynkm, uac)
Onuc ocobucmocmi:

OCOBUCTICTH (Kn. ocobucmicme, I1111/6, 6ix, cmamy)

Onuc Hacenenozo NyHKmy:

HACEJIEHUM ITIVHKT (Kn.macenenuii_nyuxm, 2eozpaqpis,
HaceleHHs1)

Opnak HaWOUIBPIIOrO TOIMIMPEHHS HaOylno TMOHaHHS
BIJHOIIEHb Yy BUTIIAAlI rpadiuHux miarpam, Hampukiaa ER-
miarpaM, Mpo siKi MM ToBOpwiM padim. [lepeBaramu Takoro
MOJIaHHI € HAOYHICTh JAiarpaM i MOMJIMBICTH iX MOOYIOBH Yy
psani CASE-3aco6iB npoexryBanns B/l
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Y miacyMKy cOpMYITIOEMO OCHOBHI BIIACTHBOCTI
peNAIiHOT MOJeTi MJaHWX, SIKi BHUIUIMBAIOTH 13 TOHSTTS
BIZTHOIIICHHS SIK MHOKHHU:

® yCi KOpTeXi OJTHOTO BiIHOIICHHS MOBUHHI MAaTH TY
caMmy KUIbKICTh aTpuOYTiB;

® 3HAYEHHS KOXKHOTO 3 arpuOyTiB OBHHHE HAJIEKATH
JeIKOMY IIEBHOMY JIOMEHY

® KOXXHE BITHOUICHHS NOBHHHE MaTH TEpBUHHUN
KJTIOY;

e HISKI JBa KOPTEXi HE MOXYTh MaTh HaOOpiB
3HAYECHb, [0 MOBHICIO 30irafoThHCS;

e KOXXHE 3HAYeHHA aTpuOyTiB MOBWHHE OyTH
aTOMapHUM, TOOTO HEe MOBHHHE MaTH BHYTPIIIHBOI CTPYKTYpH
¥ MICTATH K KOMIIOHEHT IHIIIE BiIHOIIIECHHS;

e pensmiiiHa  MOJENb  JaHUX TOBUHHA  OyTH
HECYNepEUwINBOIO,  30KpeMa,  TOBHHHI  BUKOHYBaTHCSA:
1) mpyUHOMIT ~ TOCWIANBHOI  IUTICHOCTI -  3BSI3KH  MIX
BIJTHOIICHHSIMH TOBMHHI OYyTH 3aMKHYTHMH; 2) 3HAaYCHHS
KOJIOHOK TIOBMHHI HaJIe)KaTH TOMY CaMOMY BHU3HAUYE€HOMY IS
HUX JIOMEHY;

® TOPSAZOK MPOXOJUKEHHS KOPTEXKIB Y BiJHOIIECHH] HE
Mae 3HaueHHsA. [lopsiok € 31e0UTBIIOTO  BIIACTUBICTIO
30epiraHHsl JaHWX, HDK BIIACTHBICTIO Oe3mocepenHbo camoi
PEINAIIHOT MOIeN1 TaHUX.

1.3.2 IlousaTTsl PyHKUIOHAILHOI 32J1€5KHOCTI B JTaHUX

Ha crazii moriuHoro mnpoexTyBaHHs pensaiiaoi BJ]
pO3pOOHUK BU3HAUae W BHUOYNOBYE CXEMH BiIHOIIEHHS Y
pamkax nesikoi I10O, a came - mpencTaBiisie CyTHOCTI, TPYITyE iX
aTpuOyTH, BHUSBIISIE OCHOBHI 3B'I3KM MDK CyTHOCTSIMH. Tak, y
Half3arajpHIIOMY 3MICTi TpOEKTyBaHHS pesmiinoi  BbJ]
moyisirae B OOIPYHTOBAaHOMY BHOOpI KOHKPETHHX CXEM
BIZTHOIICHHS 3 0€3J1i4i pi3HUX aJbTEPHATUBHUX BAPIaHTIB CXEM.
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Ha npaxTumi nodynosa norianoi moaeni b/l nezanexHo
Bil MOJENl JaHUX BHKOHYETHCS 3 YypaxyBaHHIM JBOX
OCHOBHHMX BHMMOT: BHKIIOYUTH HAJMIPHICTH 1 MaKCHMaJbHO
MIBUIUTA HAAIMHICT, AaHuX. L[i BMMOrH BHIUIMBAIOTh 3
BUMOTH  KOJIEKTHBHOTO  BHKOPHCTaHHS JAQHUX TPYIOIO
KOPHUCTYBayiB.

Tomy Oynb-sike anpiopHe 3HaHHS 1po oOmexenHs 110,
10 HAKJIaJaloTh Ha B3AEMO3B'A3KHM MDK JaHUMU W 3HAYCHHS
TaHWX, 1 3HaHHS TPO iX BIACTUBOCTI 1 B3a€EMMHH MDK HHMHU
MOXKE 3irpaTd MEBHY pOJIb y JOTPUMAaHHI 3a3HAYCHHUX BUIIEC
BuMor. Dopmaimizarii TakMX anpiopHUX 3HAHb  IPO
BrnactuBocti ganux [10 B/l 3Haiinmuia cBoe BimoOpaxxeHHS y
KOHIeNii  (YHKIIOHAIBHOT —3aJIEKHOCTI  JaHUX, TOOTO
OOMEXXEeHbh Ha MOXIJIMBI B3a€MO3B'S3KH MDK JaHHMH, SKI
MOYTh OYTH MOTOYHUMH 3HAYCHHSIMHU CXEMH B1IIHOIICHb.

Koprexxi  BiZHOMIEHHS  MOXYTh  TPEACTaBISTH
exzeMIursipu cytHocTi IO abo ¢ikcyBaTH iX B3a€MO3B'A30K.
AJie HaBITh SKIIO 1[I KOPTEXKi BIAMOBIIAIOTE CXeMi BIIHOIIECHB
i oOpaHi 3 MPUIYCTUMUX JOMEHIB, HE BCSKHHA 3 HUX MOXE
OyTH MOTOYHHUM 3HAYEHHSM JESKOro BigHOIIeHHs. Hampukian,
BIK JIIOMWMHU pifko OyBae Oinmpire 120 pokiB, abo Toil cammuii
MUIOT HE MOXE OJHOYACHO BHMKOHYBAaTH JIBa DPi3HHX peHCH.
Taki oOMeXeHHS CEMaHTHKH JOMEHY TpPAaKTUYHO HE
BIUITMBAIOTHh Ha BUOIp Tiei abo iHIIOI cxeMu BigHOIIeHb. BoHM
SABIISIIOTH COO0I0 OOMEKEHHSI Ha TUITH JIaHUX.

OckibkH (PYHKIIOHATBHY 3aJIKHICTh MOKHA 33JaTH Y
BUTJISITI TaOynIli, a TabIuIs € GOpMOIO MOJAHHS BiIHOIICHB,
TO CTa€ OYEBUIHHUM 3B'I30K MK (QYHKI[IOHATHHOIO 3AJIEKHICTIO
1 BIAHOIIEHHSAM. BinmHOIIEHHS MOXe 3a/aBaTi (HYHKI[IOHATBEHY
3ajexHicTh. Lle TBEep/KEHHS € TepIIol0 KOHCTPYKTHBHOIO
ieero, sKa TOKJIaJeHa B OCHOBY TeOpil NpPOEKTyBaHHS
pensiiaux BJ1.
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Ipuxnao. Ionsmms GpyHKkyionanvbHoi 3anredicHocmi

Ipointocmpyemo NOHAMMSL @ynxyionanbrol
3QNeAHCHOCMI HA NPUKIAOT epaixa noibomis aeponopmy.

T'PA®IK I10JIBOTIB (Ilinom, Peiic, [lama survomy,
Yac sunvomy)

leanos 100  8.07 10:20

leanoe 102 9.07 13:30

Icacs 90 7.07  6:00

Icacs 103 10.07 19:30

Ilemposg 100 12.07 10:20

Ilemposg 102 11.07 13:30

Dponos 90 8.07  6:00

Dponos 90 12.07 6:00

Bioomo, wo: xooxcnomy peticy gionogioae nesHuul uyac
BUTLOMY, Ol KOJNCHO20 Niioma, O0amu U Hacy GUIbOmy
MOJCIUBULL MINbKU OOUH pelic; Ha Nes8HUll OeHb I pelic
NPUSHAYAEMbCS NEGHULL NLOM.

Omorce: "Hac sunvomy" ¢hynkyionanvho 3anexcums 8io
{"Petic"}; "Peiic" gyuxyionanvno sanesxcums 6io {"llinom",
"Ilama_sunvomy", "Yac eunvomy"}; "llinom" ¢ynxyionarvro
sanexcuuil 6i0 {"Peuc"”, "/lama_sunvomy"}.

BaxxnuBum 3aBJIaHHSIM npu BUSIBIICHHI
(GYHKIIOHATHHUX 3aIEKHOCTEH Ha aTpuOyTax BiIHONIEHB, IO
3a BU3HAYEHHSM € MHOXHUHOI, HEOOXITHO 3'SICyBaTH, SKHHA 3
aTpuOyTiB BHCTYINAE SK apryMeHT, a SKUH - SK 3HAYCHHS
¢dyHKIIOHATBHOT ~ 3aleKHOCTI.  HalOumbm — ITOMUTEHUMU
KaHAMJaTaMd B apryMEHTH (YHKIIOHAJIBHOI 3ale)KHOCTI €
MOXJIMBI ~ KJIIOYi, TOMY IO KOPTEXi MPENCTaBISIOTH
eK3eMIUIAPH CYTHOCTI, $Ki 11eHTH(]IKYIOTbCS 3HAYCHHIMHU
aTpuOyTiB CBOTO KITIOUA.
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1.3.3 HopmaJubHhi popmu Bignomenb. CTBOpeHHs JIOTiYHOL
Mozei peasiniitnoi bJ{

[Tin pensuiiinoro BJ] mpuifHATO pPO3YMITH CYKYITHICTB
eK3eMIUIApIB  KiHIeBUX BimHomieHb. CyKymHICTH  CXeM
BIJJTHOIIIEHb YTBOPIOE cXeMy persiinoi b1

Cxema pemsuiinoi B/ € noriyHoo  Monemio
pensiiiinoi BJ]. Ha ocHoBi iHpopmartiiiiHoT Mozeni y mporeci
MPOEKTYBAaHHS CTBOPIOIOTHCA JIOTiYHa ¥ (i3munHa Mmopeni
nanux. lHpopmariliHa MoJens JaHWX BinOMBae MOTpedH
CHCTEMH B JaHUX 1 3B'I3Ky MDK JaHUMH 3 TMOTJSAY iX
CIIOKMBAYiB - KOPHUCTYBadyiB; JIOTIYHA MOJETh JIaHUX €
HE3AIeKHUM JIOTIYHUM IIOJAaHHSM JaHUX; (i3UYHA MOJIENb
JaHUX MICTUTh BHU3HAUEHHS BCiX pEaNi30BaHUX O0'€KTIB Yy
koHKpeTHi B/ ans konkpernoi CKB/I.

VYcranoBneHHsT  (QYHKI[IOHAIBHOT  3aJIeKHOCTI U
OJICp’)KaHHS HAWKpamoro 3 MOTJSAY MIHIMaIbHOCTI TIOJAHHS
MHOXMHM  (DYHKI[IOHAJIBHUX  3aJIe)KHOCTEH  J03BOJIATH
nmoOyayBaTH HaWOUTBII omTHManeHUM BapianT bBJl, 1o
3a0e3reuye HaIIMHICTh 30epiranHs W 0OpoOKM HaHWUX Ha
OCHOBI METO/IIB €KBIBaJICHTHUX NIEPETBOPEHb CXEM BiHOIICHb
pemsiiinoi  BJ[.  Tlporec BUpIIICHHS TakOTO 3aBIaHHS
HA3WBAETBbCS  HOpMaJli3alli€elo  BiAHOIIEHb  iH(OpMaLiitHOT
mozem I1O ¥ monsrae y mepeTBOpeHHi ii 00'€KTiB y JOTiUHI
tabmuii bJ]. OCHOBHI BUMOTH HaBeJICH1 HIDKYE:

® MEPBUHHI KIIOYi BiJHOIIEHb TMOBHHHI OyTH
MIHIMAJbLHUMU,

e uncio BimHOMICHh b/ MOBMHHE TO MOKIMBOCTI
JaBaTH HAMMEHIIy HAaOMIpHICTh JaHUX — BHUMOTa HAIIHHOCTI
TaHUX;

e UKCIO BigHOMmIEHh bJl HE MOBHHHE TPUBOIWTH JIO
BTPATH MPOTYKTUBHOCTI CHCTEMH;

e JIaHi HE MOBHUHHI OyTH CYyNEpPEwIMBUMHU, TOOTO TPHU
BUKOHAHHI OTIepaIliii BKIIIOUCHHS, BUJAIICHHS U BiTHOBJICHHS
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JTaHUX X MOTEHIIHHA CYNepewMBICTh MOBUHHA OyTH 3BeJCHA
710 MIHIMyMY;

e cxema BigHomeHb bJl moBmHHa OyTH CTilKOIO,
3MATHOIO0 aJanTyBaTUCS JIO 3MiH TpH 1l  pPO3MMPEHHI
JI0JJaTKOBUMU aTprOyTaMH — BUMOTa THYYKOCTi cTpyKTypH BJ1;

e pO3KUA Yacy peakmii Ha pi3Hi 3amutu a0 BJl He
MOBHHEH OyTH BEJIMKHM;

e J1aHi MOBWHHI npaBuiabHO BigOuBaTu crad 110 B/ y
KOKEH KOHKPETHHH MOMEHT Yacy — BHUMOTa aKTyalbHOCTI
TaHUX.

CTBOpEHHSI CUCTEMH, IO OJHOYACHO 33J0BOJILHSIE BCI
BUIIE3raZiaHi BUMOTH, SIBJIsIE COOOI0 CKIATHY ONTHUMI3AIliifHY
3ajady, 10 9acoOM HE Ma€ OJJHO3HAYHOTO BHUPIIICHHS.

Teopis  QyHKIIOHATBHUX  3aJEXKHOCTEH  J03BOJISIE
BCTAaHOBUTH TIEBHI BUMOTH JI0 CXEM BiTHOIICHb Yy PEISAIIHHIN
BJl. Lli Bumoru ¢opMyIoOThECS Yy TepMiHaX BIIACTHBOCTEH
BIJJHOIIIEHb 1 HAa3MBaIOTHCS HOPMATLHUMU Gopmamu  cxem
gionoutenv. Koxxna HopMasibHa (opMa BiTHOIIEHH IMOB'sI3aHA 3
NEeBHUM  KJacoM  (YHKIIOHATBHOI  3aJIeKHOCTI,  SIKi
npejcTaBieHl y BimHOmeHHSX. OQHUM 3 OYEBHIHUX 3ac00iB
YCYHEHHS MMOTEHIIMHOT CyNepewNBOCTI JaHUX Y BITHOIIICHHSAX
noriyHoi mopeni pensuiitaoi B/l € ix po36uBka Ha aBa abo
OlibIIe BIIHOIIEHB, Y KOKHOMY 3 SKHX € HasBHOIO TUTbKU OJIHA
(byHKIIOHATBHA 3aJICKHICTD.

[Ipomec ycyHEHHsI TOTEHIIMHOI CYMEpPEewIMBOCTI U
HaJMIPHOCTI JTaHUX Yy BIJHOMICHHsAX pensniiiHoi  BJ]
Ha3UBAETBCA  HOPMANI3AYIEI  BUXIOHUX CXeM  BIOHOULEeHb.
Hopwmanizaris BiJHOIIEHB MOJISATAa€ Y BUKOHAHHI JEKOMIIO3HIIIT
BIJJHOIIIEHb, HI0 Mepe0yBalOTh y TMOMNEpeAHid HOpMalbHIil
dopmi, Ha aBa abo OUIBIIE BIIHOIICHB, SKi 3aJOBOJILHSIOTH
BHMOTH HACTYITHOI HOpMaJIbHOT (hOpMHU.

VY teopii pemsmiitaux B/ 3BHuUaiiHO BUALTSIETBCS Taka
MOCIIIOBHICTh HOPMaIBHUX (OpM: Tiepina HopMaibHa (Gopma
(INF); npyra nopmanbnHa ¢opma (2NF); Tperss HOopManbHa
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dopma (3NF); nopmambHa ¢opma boiica-Kogna (BCNF);
yeTBepTa HOpManbHa (opma (4NF); m'sta HopmanmbHa (opma,
abo HopMmanbHa (popma mpoekiii-3'eqaans (SNF ad6o PJ/NF).

OCHOBHI BJIACTHBOCTI HOPMaJbHUX (OPM TOJSTAIOTh Y
TaKOMY: KO’KHa HACTyITHa HOpMaJibHa (opMa y IeIKOMY 3MiCTi
Kpaiie TolepenHboi HOpMalbHOI (GopMM; MpH Tepexojii A0
HACTYITHOI HOpPMaibHOI (OPMHU BIACTUBOCTI TMOMEPEIHIX
HOpMaJIbHUX (OpM 30epiraroThes.

Ilepuwa nopmanvna ¢hopma — BiTHOIICHHS 1IepedyBae y
INF, skmio Bci aTpuOyTH BiJHOIIEHHS € MPOCTUMHU (BHUMOTa
aTOMapHOCTI aTpuOyTiB), TOOTO HE MalTh KOMIIOHEHTIB.
[HmuMM crnoBaMu, JA0MeH arpuOyTa TMOBHHEH CKIAJaTHCS 3
HETMOJUTPHIX 3HAa4eHb 1 HE MOXXE MICTHTH B €001 Oe3miu
3HA4YEHb 13 MHOXUHU €JIeMEHTApHHUX JIOMEHIB.

Hexaii € 3miane BimHomeHHs: Employer Project Task
{Em_Number, Em_Degrees, Em Pay, Pr Number, Em Task}.
ATpuOyTH MICTATH BIINOBITHO JaHI TPO HOMEpP CIIpaBH,
po3psAn Ta 3apoOiTHY IUIATy CIIY>KOOBIS, HOMEp TPOEKTY M
3aBJIaHHS, II0 BUKOHYE CIY)KOOBELb Y JTaHOMY TIPOEKTI.
[Tpumyctumo, 1mo po3psan ciayxkO00BIs BU3HAYa€e po3Mip ioro
3apo0ITHOT TUTaTH, W IO KOXEH CIIy)OoBelb Moke Oparu
y4acTh y AEKUIBKOX MPOEKTaX 3a YMOBU BHKOHAHHS TUIBKU
OIHOTO 3aBAaHHSA. TOJi OUYEBMAHO, IO €IWHO MOKJIMBHUM
KJIIOYEeM BIJHOIIEHHS € ckianeHuit atpuOyr { Em Number,
Pr Number }. Jliarpama miniMansHoi MHOXUHH ER moxazana
Ha puc. 1.15. Y HaBeeHOMY BiZJHOIICHHI JIesiKi (DyHKI[IOHATbHI
3aJIe)KHOCTI  aTpuOyTiB  Bil MOXIMBOTO KII0OYa HE €
MiHIMaTbHAUMH. lle TPU3BOMUTH 10 Tak 3BaHUX aHOMAITIH
BimHOBNEeHHS. [lin anomanismu 6iOHO6KeHHS PO3YMIIOTHCS
TPYAHOILI, 3 SKUMHU 3yCTPiYarOThCs NMPU BUKOHAHHI oreparin
nonaBanHa kopTexiB y BigHomenHs (INSERT), Bumanenns
koprexiB (DELETE) i monudikanii koptexis (UPDATE).
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Employer Project Task

Em Number
Pr Number
Em Pay

Em Degrees
Em Task

Pucynox 1.15 — ER-giarpama BiHOIIEHHS
Employer Project Task

CTOCOBHO HAIIOTO MPUKIIATY:

® JI0JIaBaHHS KOPTEXKIB — MU HE MOKEMO JOMOBHUTH
BigHomenns Employer Project Task manmmu mpo cimyx00BII,
KUl e He Oepe ydacti y xkomHomy mpoekti (Em_ Number €
YaCTUHOIO TEPBHHHOTO KJII0Ya W HE MOXE MICTHTH
HEBM3HAUEHUX 3HA4eHb). MbK IHmIUM wyacto OyBae, M0
CTIOYATKy CIy>KOOBIS MPHIMaOTh Ha poOOTY, BCTAHOBIIOIOTH
foro po3psim 1 po3Mmip 3apoOiTHOI TUIATH, a JUIIE MOTIM
MPU3HAYAIOTH U1l HHOTO TPOEKT;

® BHJAJICHHS KOPTEXKIB — MM HE MOXKEMO 30epertu y
BigHomenHi Employer Project Task nani mpo cimyx00BI,
SKWI 3aBEepIIMB y4acThb Y CBOEMY OCTaHHBOMY MPOEKTI (3 Tiel
IPUYMHK, 10 3HayeHHs arpudyra Pr Number nns uporo
CIIyKOOBIISl CTa€ HEBU3HAUYCHHM);

e Moaudikaiis KOPTeXKiB — 00 3MIHHTH pO3PsA
CITy’KOOBIIS, MU Oy/IeMO 3MyIlIeHi MOTU(IKyBaTH BC1 KOPTEXi 3
BIIMOBITHUM 3HadeHHsM atpuOyra Em Number. B iHmomy
BUINAJKy Oyne mopyumeHuid npupoanuid 3B's30k Em Number
— Em_Degrees (B 0THOTO cTy»XKO00BIIS € TUTBKH OJUH PO3PSN).

JInst mONONaHHA [WX TPYAHOINIB MOXKHA 3pOOHTH
JICKOMIIO3HITII0 3MIHHOTO BinmHOmIeHHs Employer Project Task
Ha aBa 3MiHHI BigHomeHHs — Employer {Em Number,
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Em_Degrees, Em Pay} i Employer Project Task
{Em_Number, Pr Number, Em Task}. Ha puc. 1.16 nokasani
niarpamu ER 1mx BigHomenb. Temep MU MOXXEMO JIETKO
BIIOPATHUCS 3 OTICPAIlISIMU BIJTHOBIICHHSI.

Employer Employer Project Task
Em Number Em Number

Em Degrees Pr Number

Em Pay Em Task

Pucynox 1.16 — ER-miarpaMu y 3MiHHUX BiJHOIIEHHSX
Employer i Employer Project Task

/lpyea nopmanwvna gpopma

Bynemo BBaxkaT arpuOyT BIAHOIIEHHS KIIOYOBHM,
SKIIO BIH € €JIEMEHTOM SKOTO-HeOyAb KIfoua BiIHONICHHS. B
IHIIOMY BWIIaJKy aTpuOyT OyJe BBaKaTHCS HEKIIIOYOBHM.
Bignomenns nepeOyBae y 2NF, sxmo BoHo nepedyBae y INF,
1 BCI HEKIIOUOBI aTpuOyTH BiIHOIIEHHS ()YHKIIOHAIBEHO
MIHIMAJIBHO 3aJie)aTh Bil TIEPBHHHOTO KItoYa. [HITUMU
caoBamu, 2NF Bumarae, mo0 BIZHOLIIEHHS HE MICTHIO
YaCTKOBUX (DYHKIIOHATBHUX 3AJI€KHOCTEH.

CTocoBHO HamOro mpukiIany: BigHomeHHs Employer
sHaxoauthest y 2NF, a BigHomenns Employer Project Task —
Hi, ockuTbkn atpuOyT Em_Task ¢yHKITIOHATBHO 3a€XUTh Bix
nBox KkitoyoBux arpuOyTiB: Em Number ta Pr_ Number. Byb-
sKe 3MIHHE BIiHONICHHs, MO TnepedyBae y INF, ame He
nepedyBae y 2NF, moxe OyTu 3BeneHe 0 HAOOPY 3MIHHHX
BiJHOIIEHb, MO0 TnepedyBatoth y 2NF. VYV  pesymbrarti
JEKOMITIO3UINI MU OJEp)KyeMO HaOlp MpPOEKIid BUXITHOTO
3MIHHOTO BiJHOIICHHS, MPHUPOJIHE 3'€IHAHHS 3HAUCHb SKHX
BIJITBOPIOE 3HAYCHHS BUXITHOTO 3MIHHOTO BigHOIIEHHS (TOOTO
1€ IEKOMIIO3UITist O€3 BTpaT).
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Tpemsa nopmanvna popma

Bignomenns nepedyBae y 3NF, sikuo BoHO nepeOyBae
B 2NF, 1 Bci HEKII0O4OBi arpuOyTH BiJHOIICHHS 3aJIeXKaTb
TUIBKM BiJ TEpBHHHOTO Kimo4a. I[Hmmmu cinoBamu, 3NF
BUMarae, w00 BIJHONIEHHS HE MICTHIO TPAH3UTHUBHUX
(GYHKIIOHATBHOTO 3B 53Ky HEKJIFOYOBHX aTpHOYTIiB Bifl KIIOYA.

@OyHKIIOHANBHI 3aexHocTi BimHomenHs Employer, sk
1 panime, TOPOpKye MAesKi aHOMalii BIAHOBJECHHS. BoHu
BUKITUKAIOTHCSI HasIBHICTIO TPaH3UTUBHOTO 3B’SI3KY
Em Number — Em Pay (uepe3 38130k Em Number —
Em Degrees i Em Degrees — Em Pay). Ili anomanii
noB's3aHi 3 HaAMIpHICTIO 30epiraHHs 3Ha4YeHHs arpudyra
Em_Pay y xoxHOMY KOpTEXi, II0 XapakTepU3ye CIyKOOBIIB 3
THUM CaMUM PO3PSIOM:

® JI0/1aBaHHS KOPTEXKIB — HEMOXJIHMBO 30€pertu naHi
po HOBUH po3psz (i BiLMOBiTHOMY HOMY po3Mipy 3apIuiaTH),
MOKA HE 3'IBUTHCS CIIY’)KOOBEIb 13 HOBHUM PO3PSJIOM.
[lepBUHHUI KITFOY HE MOXE MICTUTH HEeBHU3HAUCHI 3HAUCHHS;

® BHJAJICHHS KOPTEXIB — NMPU 3BUILHEHHI OCTAHHBOTO
CIy’KOOBIIS 3 TAHUM PO3PSAZOM MU BTPaTUMO iH(OpPMALIIFO TTPO
HasBHICTh TAKOTO PO3PSAY 1 BIAMOBIAHUN PO3MIp 3apIUIaTH;

e Moaudikalis KOPTeXKIB — TpU 3MiHI pO3MIpy
3apIutaTé, MI0 BIANOBIAAE JESIKOMY pO3psAy, MU OyIemo
3MYIIICHI 3MIHUTH 3HauYeHHs arpuOyra Em Pay y koptexkax
yCixX cy)OOBILIB, SIKUM MPH3HAUEHHUH 1€l po3psa (1HaKme He
Oyne BukoHyBaTHcs 3B's130k Em_Degrees — Em_Pay).

MonuBa  IEKOMIIO3UINA: A7 TMOJOJIAHHS — IHX
TPYIAHOIIIB 3pOOMMO JEKOMIIO3HIII0 3MIHHOTO BIIHOIICHHS
Employer na nBa 3MmiHHI BigHomeHHs — Employerl
{Em Number, Em Degrees} # Degrees {Em Degrees,
Em_Pay}. Ha puc. 1.17 noxkazani ER-miarpamu mux 3MiHHUX
BiJJTHOIICHb.

44



Employer1 Degrees

Em_Number Em_ Degrees
Em Degrees Em_Pay

Pucynox 1.17 — ER-giarpaMu y 3MiHHHX BiJIHOIIEHHSIX
Employerl i Degrees

Takum ywHOM, TIpoIEaypa 3BEIEHHS BiTHOMIECHHS 0
3NF cknamaeTbes y BUKOHAHHI IBOX MPOEKIIIN: 1O MpaBiif i mo
JiBIi YaCTUHI TPAaH3UTHBHOTO (YHKIIOHATLHOTO 3B’ SI3KY.

3po3yminio, MO B TpOIeci HOpMaTi3aiii JeKOMITO3HITis
BIJTHOIIICHHSI Ha HE3aJIeKHI MPOeKIii € kpamoro. HeoOxinHi i
JIOCTaTHI yMOBH  HE3aJEKHOCTI TMPOEKIIH  BiTHOIIECHHS
3abesnieuye meopema Puccamena: mnpoekmii rl  # 12
BIJHOIIEHHS I € HE3AICKHUMH TOml H TUIBKH TOMII, KOJIH
KOXXHUI 3B'SI30K Y BiTHOIIICHHI I' IOTTYHO BUXOIHTSH 31 3B'I3KY Y
rl i r2; 3aranpHi aTpuOyTH 1l 1 12 YyTBOPSTH MOKIUBUI KITIOY
X04a O I OJTHOTO 3 IUX BiJHOIIEHB.

[IpoitrocTpyeMO TMpaBWIBHICTH Ii€I TEOpeMU Ha
NPUKIANi  JeKOMIo3uIii  BigHomieHHs  Employer. vV
nexommo3utii Ha mpoekuii Employer]l i Degrees 3arampHuii
arpubyr Em_ Degrees € MoxnuBuM (i MEPBUHHUM) KIIOYEM
BimHOmIeHHss Degrees, a €IWHUNA JOJATKOBUH 3B 30K
BigHomeHHss Employer (Em Number—Em Pay) moriuno
BuxoguTh 31 3BsBKy Em Number—Em Degrees i
Em_ Degrees—Em Pay, BuKOHyBaHUX s  BiJHOLICHHS
Employerl i Degrees BinnoBinHo.

ATOMapHMM BiJJHOIICHHSM Ha3UBA€THCS BiJIHOIICHHS,
K€ HEMOXXIJIMBO JEKOMIIO3YBaTH Ha HE3aJIeXKHI MPOEKIIil.
Jlaneko He 3aBXIW I HEaTOMapHHUX BiIHOIIEHb MOTpPiOHA
JCKOMIIO3HINIST Ha aToMapHi mpoekiii. [Ipu BuOOpi crocoOy
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JIEKOMITIO3UINl  HEOOXiIHO  MparHyTd 10  OJEpXKaHHS
HE3AJIeKHHX MPOEKIIiH, ajje He0OOB'SI3KOBO aATOMaPHUX.
Hopmanwvna ¢popma boiica-Koooa
Hanpuxman, Hexalhk €  3MiHHE  BIJHOIICHHS
Employer Project Taskl { Em Number @ Em Name,
Pr Number, Em Task} 3 MHOXHHOTO 3B'SI3KiB, 300paXKeHUX Ha
puc. 1.18.

Em_Number

Pr Number \

Em Task

Em_Name /

Pr_ Number

Pucynox 1.18 — Jliarpama (hyHKIIIOHAJIBHOTO 3B’S3KY
BigHomenus Employer Project Taskl

VY BimHomenni Employer Project Taskl cmyx60Bi
VHIKaJIbHO 1MeHTH(]IKYIOTBCS SIK 32 HOMEpaMH CIIpaB, TaK 1 3a
imeHamu. OTxe, icHYI0Th 3B’s3kn Em_Number—Em Name #
Em Name—Em Number. Ane oaun ciyx00Benb Moxxe Opatu
y4acTh y JEKUTBKOX MPOEKTaX, TOMY MOXIIMBUMH KITIOUaMH €
{Em_Number, Pr Number} i {Em_Name, Pr Number}.

OueBuHO, 10 Xoua y BiJIHONICHHI
Employer Project Taskl yci 3B’513ku HEKJIIOUOBHX aTpUOYTiB
BiJl MOKJTMBUX KITFOUIB € MIHIMATbHUMU ¥ TPAH3UTUBHI 3B’ SI3KU
BIJICYTHI, bOMY BIJTHOIIIEHHIO BJIACTUBI aHoMautii
BiHOBNEeHHA. Hampukman, y pasi 3MiHM iMeHi CIy»KOOBIs
HeoOXxigHO oOHOBHTH aTpuOyr Em Name B ycix KopTexkax
BiJTHOIIICHHS, 110 BiJNIOBIAlOTh JAHOMY CITY>KOOBIIeBl. [Hakme
Oyne mopymenuit 3B's30k Em Number—Em Name, i BJ]
BUSIBUTBCS Y HEY3TODKEHOMY CTaHI.

[TpuyrHOIO Bi3HAUYEHUX aHOMAJIIH € Te, 0 y BUMOTax
2NF # 3NF ne Oyna morpiOHa MiHiManbHa (yHKIIOHATBHA
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3aJIOKHICTh BiJl TEPBHHHOTO KiIo4Ya aTpuOyTiB, MO €
KOMITOHCHTAMH THIIMX MOKJIMBUX KITtouiB. [IpoOiieMy Bupimnye
HOpMallbHA (opMa, SKy ICTOPHYHO TPHHAHATO HA3UBATH
HOopMaIibHOIO (opmoto boiica-Komna i sika € yrounenssim 3NF
y pa3i HaABHOCTI JCKUIBKOX MOJMKIUBUX KJIIOYIB, IO
MEPEKPUBAIOTHCS.

3MiHHA BiTHOUIEHHS NepedyBae B HOpMalbHIH (opMi
Boiica-Kogna (BCNF) y Tomy i1 TUIbKH B TOMY BUNAJIKY, KOJIU
OyIb-sika BHUKOHYBaHa I IIhOTO 3MIHHOTO BIIHOIICHHS
HETPUBIAIBHTO 1 MIHIMAJIBHOTO (YHKI[IOHATBHOTO 3B'SI3KY Mae
SK IETEPMIHAHT JESKUN MOYKJIMBUN KITFOY JIaHOTO BiJJHOIICHHSI.

Bignomenns Employer Project Taskl moxe Oyru
HaBeseHe 10 BCNF mumisixom ofmiei 3 1BOX JEKOMITO3MIIIN:
Employer Number Name {Em Number, Em Name} i
Employer Number Project Task {Em Number, Pr Number,
Pr Task} 1  Employer Number Name  {Em Number,
Em Name} 1 Employer Name Project Task {Em Name,
Pr Number, Pr Task} (3B’s3ku 1 3HaueHHsS pE3yIbTYIOUHX
3MIHHUX BiJHOIIIEHb HaBe/IeHI Ha puc. 1.19).

Yemeepma nopmanvna ghopma

PosrnsiHemMo 1m1e 0fHy MOXIIMBY iHTEpIPETAIli0 3MIHHOT
BigHomenns Employer Project Task. Ilpumyctumo, 110
KOXKEH CIoykOoBemb MoXe OpaTh ydacTb Yy JEKUIBKOX
MpoeKTaxX, aje B KOXXHOMY TIPOEKTI HHM TOBHHHI
BUKOHYBATHCS Ti caMi 3aBlaHHs. MOXIMBE 3HAYCHHS 3MIHHOL
BinHomenHs Employer Project Task mokazano Ha puc. 1.20.

JlonaBaHHSI KOPTEXKY — SKIIO CIYXOOBEIb, IKUU BXKE
Oepe y4yacTb y NMPOEKTAX, NPUEIHYETHCS O HOBOTO INPOEKTY,
TO JI0 TiNna 3HAYEHHS 3MIiHHOT BiJTHOIIICHHS
Employer Project Task HeoOXimHO monaTH CTUTBKHA KOPTEXIB,
CKUTHKH 3aBJIaHb BUKOHYE TIEH CITy’KOOBEIIb.
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Employer Number Name Employer Number Project Task

Em Number Em_Number
Em_Name Pr Number
Pr Task

Pucynox 1.19 — ER-giarpamu BiHOIIEHB
Employer Number Name i Employer Number Project Task

Employer Project_Task

EFm Number
Pr Number
Em Task

Pucynok 1.20 — MoxnuBe 3Ha4€HHS 3MIHHOT
BigHOomeHHs Employer Project Task

BunaneHHs KOPTEXKIiB — SKIIO CIyKOOBEIb MPUITHHSIE
y4acTh y MPOEKTaxX, TO BiJCYTHS MOXIIMBICTh 30epertd IaHi
PO 3aBaHHS, SIKi BIH MOK€ BUKOHYBATH.

Moudikamist KOpTEXIB — MPH 3MiHI OJHOTO 13 3aBIaHb
CITy’KOOBIIsI HEOOXiHO 3MIHMTH 3HadyeHHs arpuOyra Em Task
y CKUIBKOX KOpTEXaxX, Yy CKUIBKOX IpoeKkTax Oepe ydacTb
CITy’OOBEIIb.

TpynHommi, moB'sI3aHi 3  BIAHOBIEHHSM  3MIHHOL
BigHomenHs Employer Project Task, BupimIytoTbCs IIISIXOM
HOro  JEKOMIIO3WINiT HA  JBa  3MiHHI  BIJIHOIICHHS:
Employer Project Number {Em Number, Pr Number} i
Employer Task {Em Number, Em Task}. 3nauenns unux
3MIHHHMX BIJHOIIEHb, 1[0 BIAMOBIAAIOTH 3HAYEHHIO 3MIHHOIL
BigHomenHs Employer Project Task, moka3ani Ha puc. 1.21.
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Employer Project_Number| | Employer Task

Em Number Em Number
Pr Number Em Task

Pucynox 1.21 — Jliarpamu BigHOIIEHb
Employer Project Number i Employer Task

3BepHITH yBary, IO OCTaHHIA BapiaHT 3MIHHOT
BigHomenHs Employer Project Task B BCNF, ockinbku Bci
aTpuOyTH 3arojioBKa BiTHOLIEHHS BXOJATH JI0 CKIAAy €IHHO
MOXJIMBOTO  Kiroda. Panime  oOroBopeHi  HpUHIUIH
HOpMaJTi3allii TyT HE3aCTOCOBaHi, aje MU OJepKaJl KOPHCHY
nekommosuiito. CrpaBa B TOMy, IO Y BUMAJAKY OCTaHHBOTO
BapiaHTa BIJHOIICHHS MH MAaeMO CIIpaBy 3 HOBHM BHJIOM
3aJIe)KHOCTI, ymepiie BUSBICHUM PoHoM ®DelmKkuHOM Y
1971 p. @elipxkuH  Ha3BaB  3QJIEKHOCTI  [BOTO  BUIY
6araroznaunumu (multi-valued dependency - MVD).

VY BigaomenHni Employer Project Task BukoHyroTbes
IBi MVD: Em Number—Pr Number i
Em Number—Em_Task. [lepma MVD o3Hagae, mo K0XHOMY
3Ha4yeHHI0 atpubyra Em Number BigmoBimae oOymoBieHa
TUIBKM [MM 3HAYEHHSIM MHOXHWHA 3HAueHb arpulyra
Pr_Number. Ananoriuydo Tpakryerhcs npyra MVD.

VY 3miHHIN BigHOmEHHS r 3 arpuOyramu A, B, C (y
3arajJjbHOMY  BHIIQJIKy  CKJIaJOBUMHU) €  OaraTo3HayHa
3anexHicTb B Bim A (AB) y ToMy i TUIBKM B TOMY BUMAJKY,
KOJII MHOXXHMHA 3Ha4YeHb aTpuOyra B, mo Bimmoimae mapi
3HaueHb arpuOyTiB A 1 C, 3aJeXuTh BilI 3HAYeHHS A 1 HE
3anexxuTh Bin 3HaueHHs C. bararo3zHauHi 3ayie)KHOCTI MarOTh
I[iIKaBy BJIACTUBICTh "TOMBIHHOCTI", IO AEMOHCTpPYE Taka jema
DelpKUHa:
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V BignomenHi r {A, B, C} Bukonyerscst MVD A——B
y TOMY i TUIBKH B TOMY BHUIIQJIKy, KOJU BUKOHYeThCSI MVD
A——C.

OYHKIIOHATBHUA 3B'SI30K € YacTKOBUM BHUIAJKOM
MVD, xonum MHOXHWHA 3HAa4eHb 3aJEXKHOTO aTpudyra
00OB'SI3KOBO CKJIQJIAETHCSA 3 OJHOTO €leMEHTa. TaKhuM YHHOM,
SKIIO BUKOHYETbCS 3B'SI30k A—B, TO BukoHyeThcs 1 MVD
A——B.

Teopema @euidxcuna. Hexail € 3MiHHA BITHOIICHHS T 3
atpubyramu A, B, C (y 3araJlbHOMYy BUNAJAKY CKJIQJOBHUMH).
BigHomeHHs r 1eKoMIIo3yeThest 6e3 BTpat Ha npoekuii {A, B}
i {A, C} Toni i TITbKM TOJI, KOJMU JJSI HHOTO BUKOHYETHCS
MVD A——B | C.

Bignomenns nepedyBae y 4NF, sikuo BoHO nepeOyBae
B 3NF a6o BCNF, 1 Bci He3amexHi Oararo3Hauui
(byHKIIOHATBHI 3B’ A3KH PO3HECEHI B OKpEMi BIIHOIIEHHS 3 TUM
camuM kimoueM. [Hmumu crnoBamu, 4NF 3actocoByerhest 3a
HAsBHOCTI y BiJHOMICHHI Ounbil HDK oaHiel MVD 1 Bumarae,
mo0 BIIHOMIEHHS HE MICTHJIO HE3aJeKHUX OaraTO3HAYHUX
MVD.

Ha mpaxtuui npoekryBanHs penstiininux b/l meTomom
HOpMaJTi3allii 3BU4aifHo 3aBepiryeThest micis gocsraeHHs 4NF,
i BigHomeHHs, mo mnepeOyBatote B 4NF, sk mpaswuio,
nepedyBatroth 1 B SNF. 5NF € "ocrarouHow" HOpMaabHOIO
dopmor0, Ky MOXHa JOCSATTH B IpoIleci Hopmali3amii Ha
OCHOBI MPOEKIIIH.

HopmanbHi  ¢opMu  XapaKTepu3yIOTbCS  TaKHUMHU
BJIACTUBOCTSIMHU:

INF - Bci aTpuOyTH BiTHOIIEHHS MTPOCTI;

2NF - BigHomenns mnepeOyBae B INF i He wmicTHTh
YaCTKOBUX 3aJICKHOCTEH;

3NF - BigHomenns nepeOyBae B 2NF i He MicTHTB
TPAH3UTHUBHUX 3aJISKHOCTEH BiJ KIIIOYa;
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BKNF - Bignomennst nepedyBae B 3NF i He MicTHTB
3aJIeKHOCTEH KITIOYIB BiJl HEKJIIFOUOBUX aTpUOYTiB;

4NF, 3aCTOCOBYETHCSI 32 HAsBHOCTI OUTBIN HDK OJHIET
0araTo3Ha4yHOI 3aJIeKHOCTI - BigHOIIEeHHs nepedyBae B BKNF
a6o 3NF i He MicTUTh He3aJIeKHUX Oararo3HauHUX
(GYHKIIOHATBHHUX 3AJIC)KHOCTEH.

1.3.4 Aaroputm MeToAy A1eKOMIO3ULii BiIHOIIEHHS

Tenep Ham BiZOMO, i3 YOTO MOYATH HOpMAJI3aIlilo - 3
YHIBEpPCAILHOTO BiTHOLICHHS; 10 MEPEBIPUTH - 3HAXOKEHHS
puxignoro BimHomeHds B BKNF; o mouaty - J€KOMIIO3HUIIIIO
BUXITHOTO BIOHOIIEHHS Ha [Ba IHIINX BITHONIEHHS, 1 KOJH
synuHuTUCS - Bcl BimHomeHHs B/l y BKNF. Takum umnoM,
MOKHA C(OPMYIIOBATH 3araJlbHUN alrOPUTM TPOEKTYBAaHHS
JoriyHo1 Moieni pensiiinoi b/l MeTonoM gekomMmno3uii:

Anzopumm memoody 0eKomno3uyii 6i0HoOuIeHHS

1. Po3po0iieHHs yHIBepCAILHOTO BifHOIIEHHS st b1,

2. BusHaueHHs BCiX (YHKIIOHAJBHUX 3aJI€KHOCTEH
MDK aTpu0yTamMH BiTHOLICHHS.

3. Busnauenns, um nepeOyBae BimHomeHHs B BKNF.
SIKIIO Tak, TO 3aBEPIIMTH MPOEKTYBAHHS;, B IHIIOMY BHIIaJKy
BIJHOIICHHsT TOBHMHHE OyTW po30uTe Ha JBa IHIIMX
BIJTHOIIICHHS.

4. TloBTOpeHHS MyHKTIB 2 1 3 IS KOKHOTO HOBOTO
BIJJTHOIIICHHS, OTPUMAHOTO y PE3YJIbTaTi JEKOMITO3HUIIII.

[TpaBuIIO JTAHIIOKKA TTOJIATAE B TAKOMY:

Slxkmo A>B>C, To ik QyHKIIOHATbHA 3aJIEKHICTH IS
3MIMICHEHHS TPOEKIi BHUKOPHUCTOBYEThCS KpailHsS IpaBa
3aJIeXHICTh a00 "KiHels JaHmoxkKa" B>C.
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2 BBe/ieHHsI B CTPYKTYPOBaHy MOBY 3anuTiB - SQL

2.1 Enementn moBu SQL

Y gaHii TeMi poO3riITHEMO eileMeHTH MoBu SQL
(Structured Query Language). Mosa SQL crama ¢axtuaao
cTanmaptHoro MoBoro goctyny g0 bJ[. Yci CKBJ, o
NpEeTEeHAYIOTh Ha Ha3By '"pemsmiiiHi", peamizyroTb To abo
iHmmid piaekt SQL. Bararo siki HepensIiiiHI CUCTEMH TaKOX
MalOTh y Led dYac 3aco0M IOCTyNy A0 pPESIifHMX JaHUX.
Mertoro craHmapTH3anii € MepPeHOCHMICTh JOJATKIB MK
pizaumu CKB/I.

Tpeba BimMmiTUTH, MO B Il Yac KOJHA CHCTEMa HE
peanizye cranmapt SQL y moBHOMY 00cs3i. Kpim Toro, B ycix
TiaJieKTaX MOBH € MOKITUBOCTI, III0 HE € CTaHAAPTHUMU. Takum
YMHOM, MOXKHA CKa3aTH, 0 KOXEH TIAJeKT - [1e HaJIMHOXUHA
nesikoi  migMHOXkWHM  ctaHmapty SQL. Ile yckmamaioe
MEPEHOCUMICTh J0JaTKiB, po3pobnenux it ogaux CKBJl B
i CKB/I.

MoBa SQL omepye TepMmiHamMHu, IO  TPOXH
BIZIPI3HAIOTBCS BiJl TEPMIHIB peNsliiiHOT Teopil, HampHKIa,
3aMiCTh "BiIHOMIEHHS" BUKOPHCTOBYIOTHCS "Tabnumi", 3amMicTh
"koprexiB" - "pagku", 3amicte "aTpuOyTiB" - "KoJMOHKH" abo
"croBr".

Crannmapt moBu SQL xoua i 6a3yeTbesi Ha peNsLiiHiHi
Teopii, ane y 6araTbox MicuAx BimxoauTs BiH Hel Hampuxian,
BiJTHOIIICHHS PEIIALIAHOT MOJIENI TAHUX HE JOMYCKA€e HAsIBHOCT1
OJTHAKOBHMX KOPTEXKIB, a Tabmuui y TepMminoorii SQL MoxyTh
MaTH OJTHAKOBI psaKU. € ¥ HII BITMIHHOCTI.

Mosa SQL € pensmiiino moBHO. lle o3nawae, mo
OyIb-SIKUH ~ omeparop pelsiiiiHol anredpu Moxe OyTh
BUPAXCHHUN MIX0a1uM oriepatopom SQL.
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2.2 IlpunycTuMi THIIM JAHUX

Bynp-sxuit gianext SQL miaTpUMyrOTh TpH 3arajbHHX
TUTIN JTAHUX: CTPOKOBUH, YUCIIOBU 1 THIT 7S TIOJAHHS AaTH W
yacy. 3aBJaHHS TUIy JAaHUX BHU3HAYa€ 3HAUYCHHS i JTOBKUHY
TaHUX, a TaKOXK (popMaT IXHHOTO TIOJJAHHS TPH Bi3yaiizarlil.

Jlis BCIX THMIB JaHUX BU3HAUEHO TaK 3BaHE HYIb-
3HA4YeHHs, M0 BKa3ye Ha BIACYTHICTh [aHMX Yy KOJIOHII
3a3HaYEHOTO THITy, TOOTO Ta 00CTaBHHA, IO 3HAYCHHS JaHUX Y
1Iell MOMEHT Yacy HeBiJioMe.

JlaH1 CTPOKOBOTO THUITY SIBIISIFOTH COOOIO TOCIIIOBHICTD
psaakiB cumBoiiB. CTPOKOBI JaHi MOXYTh OyTH 3a/aHi sK 3
BH3HAYCHOIO JIOBXKHUHOK (KII040oBi cioBa char abo varchar
(moBxkWHA psizKa)), Tak 1 03 3a3HAYCHHS JOBXKUHH (KITIOYOBE
cioBo long varchar) ais momaHHs psAaKiB JOBUTEHOT JOBXKHUHU.
Tun npanmx varchar2 BW3HAYa€ pSIOK CHUMBOJIB 3MIHHOT
TOBXXUHHM, [II0 MAa€ MaKCUMaJIbHUN po3Mip size. Ha BimmiHy Bin
CTPOKOBOTO THITy 3 BH3HAUYEHOIO JTOBXKMHOIO 3 psAakamMu long
varchar He JOMYCKalOThCs omeparlii MOpiBHAHHSA, 1 BOHU HE
MOXYTh OYTH BHKOPHCTaHI y BHUpa3ax 1 SK apryMeHTH
Oinpmocti BOymOBaHMX (YHKUINA. POk OCTaHHBOTO THITY
MOYTh 3aCTOCOBYBATHCS sl 30epeXeHHs1 OITOBUX 00pa3is.
Crangapt SQL-92 ne mae Tuiy long varchar # varchar.

3BepHITh yBary Ha THIl AaHuX varchar2. Bin tak camo,
SK 1 Tin gaHux char, mpu3Ha4YeHUN NI MOJaHHS an(aBiTHO-
muppoBUX AaHUX. Ane BiH Mae ¢opmar 3MIiHHOI JOBKHHH.
OcranHe oO3Hayae, MO JIOBXHHA KOJOHKM TaKOTO THITY
JOPIBHIOE YUCITYy CUMBOJIIB y Hill, Y TOW 4ac sSIK KOJIOHKA TUITY
char BUKOpHCTOBY€E BeCch BUAUICHHIA ISl HEl IPOCTIp.

IcuytoTh 1Ba THNH YKMCIOBHUX AaHuX. Llini i pedyoBHHHI
3HAueHHs (HANPHKIAJ, CAIbI0 OAHKIBCBKOTO paxyHKy abo
CTaBKa BizncoTka). BoHn € 00'ekToM MaTreMaTu4HOi 0OpOOKH.
CTpokoBi YHCIOBI JaHi, y SKHUX €IWHO TPUIYCTUMHMHU
CUMBOJIaMH € Tudpu (HANpukKiaa, HOMEpPHU OaHKIBCHKHUX

paxyHKiB).
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UucnoBi TUIMHA JaHWX TPHU3HAYCHI JJIS TIOJAHHS IUTHX
YHCeI, YHCEeNT 3 JIECSATKOBOIO KPANKOI0 M Yucel i3 TIaBalovyoro
Kpankow. bynp-Ke TONaHHS 4YHCeN 33Ja€ThCSI  CBOEIO
TOYHICTIO ¥ MacmTaboMm. TOYHICT BHW3HAYA€ MPHUITYCTUME
MOJAaHHA KUIBKOCTI 3Hauymmx nudp ywucia, a macmrad -
KUTBKOCTI 3HAUYIIUX HUQD MICIS AeCATKOBOT KPAIKH.

JInst MOJaHHA LUTMX YHCET BUKOPUCTOBYIOTHCS THIIH
interger (Tounicth 10 3Hauymux nudp) i smallint (Tounicts 5
3HAUyHIuXx nugp).

Jns momanHs uucen 3 (IKCOBAHOIO JECATKOBOIO
Kpamnkol BHUKOPHUCTOBYIOTbCS THIHM number (TOYHICT,
MacmTad) (s 9ucen 3 TOYHICTIO M0 15 3Hawymwmx nudp) i
decimal (TouHicTh, MacmTab) (I YKMCEN 3a1aHOT TOYHOCTI JI0
15 3nagymux mudp). Ko BkasaTu UIs KOJOHKK THI number
0e3 3aBIaHHs MacHITaldy, MaKCUMaJIbHE YMCIIO 3HAYYIIHUX (P
s Oracle 6yne 105. 3amicTh 3aBnanHs TOYHOCTI i MacITady
Moke Oyt 3a3HaueHuil cumBon *. Ile Oyme ekBiBaJieHTHO
3aBJaHHI0O TUMy number. PO30DKHICTE MiDK UMM TUIIAMHU
JaHUX TIOJSra€ B TOMY, IO I THIy number HeMae
HEOOXIJJTHOCTI CTEKUTH 32 TOUHICTIO ITPH BUKOHAHHI OTIEpaIlii.

JInst mojaHHS YMCeN 13 IUIaBalodolo Kpamkoio B SQL
nependayeHi TaKi THITH TAaHUX:

Double Precision - mist yncen 3 TOUHICTIO Bif 22 10 53
3HAuyIuX nugp;

Float (TouHICTB) - JUIS OJAHHS YHCEN 3 TOYHICTIO Bif |
1o 21 3Hauymoi nudpu;

Real - nmns ymcen 3 TOYHICTIO 3a 3aMOBYYBAaHHSM
(3aJIeKHTh Bil KOHKPETHOI pearizarii).

Tun gaHux A0 MOJAHHS JAaTH W 4Yacy BIJACYTHIA Y
cragmapti SQL. 3BuuaiiHO B KOHKpeTHHX miaysiekrax SQL
BUKOPHUCTOBYIOTHCSI TPU TUIIH JUIS TIOJJAHHS TAKUX JIAHUX:

datestamp (timestamp) - 1715 IOJJaHHS 1aTH i Yacy;

date - m1s momaHHS qaTH;

time - JyIs OaHHS Yacy.
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KoHcranTy, BUpa3u, CUCTEMHI 3MiHHI.

Koncrantu 3BHYaiiHO BU3HAYAIOTh €JUHE 3HAYCHHS 1,
BIJIMTIOBIJTHO JI0 THUITY JAHUX, 110 MPEJCTABISIOTh, MOXKYTh OyTH
CTPOKOBHMMHU, YHCIOBUMHU H MpeacTaBIsATH aary/dac. CTpOKOBI
KOHCTAHTH IMOBUHHI OYTH B3ST1 B OIMHAPHI JIATIKH.

B SQL icHye psi BU3HaUEHUX CHCTEMHHUX 3MIHHUX, SKi
MO’KHA BUKOPHUCTOBYBAaTH y BUpPa3ax 3aMiCTh iIMEH KOJIOHOK i
KOHCTaHT. Jl0 TakuX 3MIHHUX BITHCOSITH TaKi:

NULL - gns nogaHHs HeBU3HAUCHUX 3HAYCHbD;

ROWID - (B SQLBase) BHyTpilIHIli CHCTEMHHI HOMED
psiaka B TaOHII,

USER - iM's koprcTyBa4a, akTUBHOTO B IIeif MOMEHT;

SYSDATETIME - cucreMHn#i HOTOYHUI Yac 1 gaTa;

SYSDATE - cuctemMHa mmoTo4YHa JiaTa;

SYSTIME - cuctreMHMH TOTOYHUH Yac;

SYSTIMEZONE - wyacoBuii mOfIC, yCTaHOBJIEHUU Y
CHCTEMI.

Bupazom B SQL € irem abo komOiHaiis iTemiB 3
MPUITYCTUMHUMH [T HUX OTIEPALisiMH, 10 A€ €TMHE 3HAUCHHS.
SIK iTeMH MOXYTh BHUCTYNATH IMEHAa KOJOHOK, KOHCTaHTH,
3B'A3aH1 3MiHHI, pe3yabTaTH OOYUCIEHb (YHKIIH, CHCTEMHI
3MiHHI ¥ iHIII BUpasu. llpu mpoMy SKIIO OAWH 3 iTeMiB Mae
HyJIb-3HAYEHHS, TO pE3yJbTaT BHpa3y TaKOX Ma€ HYIb-
3HAYEHHS.

2.3 Oneparopu SQL

OcHoBy MoBM SQL cTaHOBIATH OnepaTopH, YMOBHO
PO30UTI Ha KUTbKA TPYII 32 BAKOHYBAHUMHU (DYHKITISIMH.

MoskHa BUIUTUTH TaKi TPYMU OINeEpaTopiB (mepemniueHi
He Bci oneparopu SQL):

Onepamopu DDL (Data Definition Language) -
onepamopu susHaueHHs 00'ckmie B/

o CREATE SCHEMA - ctBoputu cxemy b/I;
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e DROP SHEMA - Bupanutu cxemy bJl;

o CREATE TABLE - ctBopuTH TaOIMIIIO;

e ALTER TABLE - 3miguTH Ta0OIHLIo;

e DROP TABLE - BuganuTu Ta0aUIIO;

e CREATE DOMAIN - cTBOpUTH JOMEH;

o ALTER DOMAIN - 3MIHATH IOMEH;

e DROP DOMAIN - BUAaIuTH TOMEH;

e CREATE COLLATION - CTBOPUTH MOCTITOBHICTE;

e DROP COLLATION - BumaauTH IOCTIIOBHICTE;

e CREATE VIEW - ctBOpuTH TIO/1aHHS;

e DROP VIEW - Bumanutu nogaHss.

Onepamopu DML (Data Manipulation Language) -
onepamopu MauinyI08aHHs OAHUMU:

e SELECT - BiniOpaTu psAaoK 3 TaOIUIIb;

o INSERT - nonatu psaok B TaOIHIIIO;

e UPDATE - 3MIHUTH PSIIOK B TaOHIIL;

e DELETE - Bumanutu psioJik B TaOIUIIL;

e COMMIT - 3adikcyBaTu BHECEHI 3MiHH;

e ROLLBACK - BiTKOTHUTH BHECEHI 3MIHHU.

Onepamopu 3axucmy i Kepy8aHHs OAHUMU.

o CREATE ASSERTION - ctBopuTH 0OMEKEHHS

e DROP ASSERTION - Bunanutit 0OMeXeHHs

e GRANT - Hajgatu mNpUBIICI0 KOPUCTYBadeBi abo
J0JTATKy Ha MaHIMyJTIOBaHHS 00'€KTaMu;

e REVOKE - ckacyBatu mpuBineil kopucryBaya abo
JI0J1aTKa.

Kpim TorO, € rpynu onepaTopiB yCTaHOBKH HapaMeTpiB
ceancy, ojepxaHHs iHQopmarii mpo bBJl, omneparopu
cratruanoro SQL, onepatopu aunamiunoro SQL.

Haii0inpm Ba)XMMBUMU UI KOPHCTYBaya € OIEpaTopu
MaHinyntoBanHs ganumu (DML).

Ilpuknaou GUKOPUCMAHHA onepamopis
MAHINYI106AHHA OAHUMU

INSERT - 6cmaska psokie y mabauyio:
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ITpuxnan 1. BeraBka ogHOrO psiaka B TaONMIIO:
INSERT INTO

P (PNUM, PNAME)

VALUES (4, "IBanoB");

[Mpukman 2. BecraBka B TaOMUINIO JIEKUTBKOX PSJIKIB,
oOpanux 3 iHmoi Tabmumi (y Tabmumo TMP_TABLE
BCTAaBJIAIOTHCS JIaHI MPO TOCTaYalbHHUKIB 3 Tabmumi P, mio
MaloTh HOMepH, OUTbIIi 2):

INSERT INTO

TMP_TABLE (PNUM, PNAME)
SELECT PNUM, PNAME
FROM P
WHERE P.PNUM>2;

UPDATE - sionosnenns paokie y maoauyi

[Mpuknan 3. BiqHOBIEHHS JEKITPKOX PAIKIB Y TAOIHUILL:

UPDATE P

SET PNAME = "IlymiHukoB"
WHERE P.PNUM = 1;

DELETE - suoanenus psaokis iz mabauyi

[Mpuknanx 4. BunaneHHast IeKUTbKOX PSIIKIB Y TaOMHUIIL:

DELETE FROM P

WHERE P.PNUM = 1;

[Mpuknanx 5. BunaneHsst BCix psaKiB y TaOmuIi:

DELETE FROM P;

Ilpuknaou euxopucmannsn onepamopa SELECT

OnepaTop SELECT € ¢akTi4HO HAWBaKIUBIINIAM IS
KOpUCTyBa4ya 1 HalckimagHimuM omepatopom SQL. Bin
NpU3HAYSHUH 751 BUOIPKKA AaHUX 3 TaOIUIb, TOOTO BiH, IO
BIIACTHBO, 1 pealli3ye OJHE 3 OCHOBHUX IMpu3HaueHb bJ| -
Ha/1aBaTH iH(OpMAIlifo KOPUCTYBAUEBI.

Omnepatop SELECT 3aBxau BUKOHYETHCS HaJl IEIKUMHU
Ta0JIUISIMHA, IO BXOSTh Y B/1.

HacnpaBai B B/l MoxyTh OyTH He TUIBKH TMOCTIHHO
30epekeHi TanHIll, a TaKOX THMYACOBI TaONMUIlI ¥ Tak 3BaHi
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nonanHs. IloganHs - me ToH, mo mpocTo 30epiraerbest B B/,
SELECT-Bupa3. 3 morisigy KOpPHCTYBayiB MOJNAHHS - I
TabnuIs, sika He 30epiraeTbes mocTiiiHo B BJl, a "BuHMKae" y
MOMEHT 3BepTaHHs 10 Hei 3 morysiny omepatopa SELECT i
MOCTIHHO 30epekeHi TabuIll, 1 THMYACOBI TAOJIUIIl ¥ TOJAHHS
MalOTh 30BCIM OJHAKOBH BUTJISA. 3BHUYAIHO, IPH peaTbHOMY
BukoHaHHi omepatopa SELECT cucremor BpaxoBYIOTHCS
PO30DKHOCTI MK 30epeKeHIUMH TaOIUISIMU 1 TTOJaHHSIMH, aje
111 p0301KHOCTI CXOBaH1 BiJi KOPHCTYBaya.

Pesynbrarom BukonanHs oneparopa SELECT 3aBxau €
tabimuis. TakuMm dYHHOM, 3a pe3yiabTaTaMH il orepaTop
SELECT cxoxwuil Ha omepaTopu pelsiiiHoi anredpu. bynb-
KW OomepaTop pesuiiiHoi anredpu Moxe OyTH BHpa)KeHHI
IIEBHUM 4YMHOM cdopmynboBanuM omnepatopoMm SELECT.
Cxknagnicte omnepatopa SELECT BuU3HAuUaeThcsl THM, IO BiH
MICTHTB y cO01 BC1 MOKJIMBOCTI PENAIiHOT anredpu, a TaKkoxX
JI0JTATKOBI MOXKJIMBOCTI, SIKAX Y PeJISIiiHIN anredpi Hemae.

Biooip oanux 3 oouiei maonuyi

[Mpuxnan. Bubparu Bci naHi 3 TaOIUIlI MOCTAYAILHUKIB
(xmrouoBi cnioBa SELECT...FROM. . .):

SELECT*

FROM P;

VY pe3ynbTari oJepKUMO HOBY TAOJHINIO, IO MICTHTH
MOBHY KOITiO JaHUX 3 BUXiIHOT Tabmwui P.

[Mpukman. Bubparu  Bci  psagku 3 Tabnwimi
MOCTAYaTBHUKIB, IO 33JI0BOJBHSIOTH JIEIKY YMOBY (KIFOYOBE
cinoo WHERE...):

SELECT*

FROM P

WHERE P.. PNUM>2;

SIx ymoBy B pozaini WHERE mosxHa BUKOpHCTOBYBaTH
CKJIaJIH1 JIOTTYHI BHpa3H, 110 BUKOPUCTOBYIOTH MOJISI TaOIHIIb,
KOHCTaHTH, MOPIBHAHHA (>, <, = 1 T.1.), TYXKH, CHOJYYHUKH
AND i OR, 3anepeuenns NOT.
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[Mpuknan. Bubpatu aeski KOJOHKU 3 BUXIJHOI TaOIuUIi
(3a3HaYEHHS CTHUCKY KOJIOHOK, IO BiTOMPAIOTHCS):

SELECT P.NAME

FROM P;

VY pe3ynbTari oepKUMO TAOJHUIIIO 3 OJTHIEI0 KOJIOHKOTO,
0 MICTUTh YCi HaliMEHYBaHHS IOCTAYaJbHUKIB. SIKIIO Yy
BUXIIHIM Tabmumi Oynu TpPUCYTHI KiTbKa MOCTaYaJIbHUKIB 3
PI3HUMH HOMepaMH, aje OJHAKOBUMH HaMEHYBaHHIMH, TO B
pe3ynbpTyrouiid Tabnumi OyAayTh pSAAKH 3 TOBTOPEHHSIMHU -
OyOTiKaTH PSAAKIB aBTOMATHYHO HE BiKUIAIOTHCS.

[Tpukmnan. Bubpatu neski KOJOHKH 3 BUXITHOT TaOIUIL,
BUJANIUBIIM 3 pE3ylbTaTy IOBTOPIOBAaHI PSIKH (KIIOYOBE
cioBo DISTINCT):

SELECT DISTINCT P.NAME

FROM P;

Buxopucranns ~ kmodoBoro  cioBa  DISTINCT
MPUBOAUTH JI0 TOTO, IO Yy Pe3yiabTylodiil Tabmuii OyayTh
BUJTYY€HI BC1 MOBTOPIOBAHI PSI/IKH.

[Mpuknan. BukopucTaHHS  CKaXspHUX BHpas3iB 1
nepeiMeHyBaHb KOJIOHOK Y 3anuTax (KJII04OBE CI0BO AS...):

SELECT TOVAR...TNAME, TOVAR.KOL,

TOVAR.PRICE, "="AS EQU,
TOVAR.KOL*TOVAR.PRICE AS SUMMA

FROM TOVAR;

VY pe3ynbTari OJIepKUMO TAOIHINI0 3 KOJOHKAMHU, SIKUX
He Oyno y BuximHii Tadbmuii TOVAR:

TNAME KOL PRICE EQU SUMMA

Bonr 10 100 = 1000
Taiika 20 200 = 4000
I'BuHT 30 300 = 9000
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[Mpuknan.  YmopsakyBaHHS — pe3yJibTaTiB  3amUTy
(xmrouoBe ciioBo ORDER BY...):

SELECT PD...PNUM, PD.DNUM, PD.VOLUME

FROM PD

ORDER BY DNUM;

VY pe3ynbTari oJepKUMO TAOJHIIO, BIOPSAKOBAHY IO
nosiro DNUM:

PNUM DNUM VOLUME
1 100

150

1000

200

250

300

—_ N = W N =
W NN = =

[Mpuknan. YnopsakyBaHHS pe3ylbTaTiB 3aluTy 3a
JCKLThKOMA TIOJIIMH 31 3pOCTaHHSM a00 crajaHHsAM (KITFOYOBi
cinoa ASC, DESC):

SELECT PD.PNUM, PD.DNUM, PD.VOLUME
FROM PD

ORDER BY DNUM ASC, VOLUME DESC;
VY pe3ynbraTi 0JIepKUMO TaOIHII0, Y SIKiil pAIKA WIAYTH
y HOpsaKy 3pocraHHs 3HadeHHs nois DNUM, a psanka 3

onHakoBuM 3HadeHHAM DNUM inyTh y MOpsIKy criaJaHHIM
3HaueHHs nojast VOLUME:

PNUM DNUM VOLUME
3 1 1000
2 1 150
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100
250
200
300

—_— =N |
W NN =

SIkmo sBHO He 3a3HaueHi KmouyoBi cioBa ASC abo
DESC, 10 3a 3aMOBUyBaHHSM MPUIIMAETbCS YIOPSIKYBAHHS 3a
3poctanusam (ASC).

Biooip oanux 3 dekinvkox maodauub

[Mpuknan. Ilpupoane 3'eqHanHs Tabmuie (crocid 1 -
sIBHA BKa3iBKa YMOB 3'€/IHaHHS):

SELECT P.PNUM, P.PNAME, PD.DNUM,

PD.VOLUME

FROM P, PD

WHERE P.PNUM = PD.PNUM,;

VY pe3ynbTari 0JIepKUMO HOBY TAOIHIIIO, Y SIKi PSIKH 3
JaHUMHU TIPO TOCTAYaJIbHUKIB 3'€HAHI 3 pSAAKAMH 3 JaHUMHU
IIPO MOCTABKU JETAJICH:

PNUM PNAME DNUM VOLUME

1 IBanoB |1 100
1 IBanoB |2 200
1 IBanoB |3 300
2 Iletpo |1 150
2 Iletpo |2 250
3 Cupnopos | 1 1000

Tabnuui, mo 3'eqHy0Th, NeperidyeHi y po3aini FROM
omepatopa, ymoBa 3'eqHaHHS HaBeaeHa y posnini WHERE.
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Po3nin WHERE, kpim yMOBU 3'€THaHHS TaOJNHIb, MOXE TaKOX
MICTHTH i YMOBH BiIOOpY PSIIIKIB.

[Mpuknan. Ilpupoane 3'eqHanHs Tabmuie (crocid 2 -
kiro4oBi cnosa JOIN... USING...):

SELECT PNUM, P.PNAME, PD.DNUM,

PD.VOLUME

FROM P JOIN PD USING PNUM;

KarouoBe ciaoBo USING no3Boisisie sSIBHO BKaszaTH, 3a
SKUMH 13 3araJlbHUX KOJIOHOK TaOiuip Oyae BHpPOOISTHCS
3'e THaAHHS.

[Mpuknan. Ilpupoane 3'eqHanHs Tabmuip (crocid 3 -
kitoyoBe ciioBo NATURAL JOIN):

SELECT P.PNUM, P.PNAME, PD.DNUM,

PD.VOLUME

FROM P NATURAL JOIN PD;

Y posgini FROM He 3a3HaveHo, 3a SKUMH TIOJISIMHU
BupoOnserbea 3'eqHanHs. NATURAL JOIN aBromarnuHO
3'eIHy€E 3a BCiMa OJJHAKOBUMH TIOJISIMU Y TAOJIUIISX.

ITpuxnan. Ilpuponne 3'e1HaHHSA TPHOX TAOJINLIb:

SELECT P.PNAME, D.DNAME, PD.VOLUME

FROM P NATURAL JOIN PD NATURAL JOIN D;

VY pe3yabTari 0JIEpKUMO TaKy TaOJIHUITIO:

PNAME DNAME VOLUME
IBanoB | bonr 100
IBanoB |T'aiika 200
IBanoB |I'Buat 300
[TerpoB | bonr 150
Iletpo Taiika 250
Cunopos | bosr 1000

62



[Tpuxnan. Ipsamuii 1oOyTOK TaOIUIB:

SELECT P.PNUM, P.PNAME, D.DNUM,
D.DNAME

FROM P, D;

VY pe3yabTari 0JIepKUMO TaKy TaOJIUITIO:

PNUM PNAME DNUM DNAME

1 IsanoB |1 bour
1 IBanoB |2 lalika
1 IBanoB |3 I'BuHT
2 ITerpos |1 bour
2 Iletpo |2 laiika
2 Iletpo |3 I'BuHT
3 Cimopos | 1 bonr
3 CimopoB |2 laiika
3 Cunopos |3 I'BuHT

OckiTbKHM HE 3a3Ha4eHa yMOBa 3'€HaHHS TaOIHIlb, TO
KOKEH PSJIOK MepIIoi TabiuIli 3'€THY€EThCS 3 KOKHUM PSIKOM
Apyroi Tabimii.

[Mpuknan. 3'exHaHHs TaOIUIB 3a JOBUIPHOIO YMOBOIO.
PosrnssneMo TaOmMIll IOCTAYadbHHMKIB 1 JeTaneil, SKUMH
IIPUBJIACHEHUHN JESKHI CTATYyC:

Tabmuus 2.1 — Bignomenns P (ITocravansHukm)
PNUM PNAME PSTATUS

1 IBanoB |4
2 ITerpos |1
3 Cunopos |2
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Tabmurs 2.2 — Bigaomenns D ([erari)

DNUM DNAME DSTATUS

1 Boar 3
2 Taiika 2
3 I'BuHT 1

BignoBigs Ha 3amuTaHHg "SKi [MOCTAYaIbHUKA MAarOTh
MIPaBO MOCTABJIATH SKi AeTamni?", 1a€ TaKuid 3aIruT:
SELECT P.PNUM, P.PNAME,
P.PSTATUS,
D.DNUM, D.DNAME, D.DSTATUS
FROM P, D
WHERE P.PSTATUS >= D.DSTATUS;
VY pe3ynbTari 0Iep)KUMO TaKy TaOJHUITIO:

PNUM PNAME PSTATUS DNUM DNAME DSTATUS

1 IBanoB 4 1 bounr 3
1 IBanoB 4 2 laiika 2
1 IBanoB 4 3 I'BunT 1
2 [TerpoB 1 3 I'BuHT 1
3 Cunopos 2 2 laitka 2
3 Cunopos 2 3 I'BuHT 1

2.4 BuxopucranHs iMmeH kopeJsiii (asiiaciB, nceBaoHiMiB)

IHO/i TOBOUTHCS BUKOHYBATH 3aIUTH, Y SKAX TaOIUIA
3'eHyeThCS cama 13 co00i0 abo ofHa TabiHMUsA 3'€AHYETHCS
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IBiYl 3 iHIIO TaOmuieo. [Ipu 1bOMY BHKOPHUCTOBYIOTHCS
iMeHa Kopensmii (aiacu, TICEeBIOHIMH), SKI JO3BOJIIOTH
pO3pi3HATH Komii Ta Tabmumi-opuriHamu. IMeHa Kopemsiii
BBOAATHCS Yy po3nuti FROM i iyt yepe3 mpoOun micist iMeHi
tabmumi. ImMeHa kopensmii MOBMHHI BHUKOPHCTOBYBATHCS SIK
npedikc mepen iM'SM CTOBMIIS M BIIOKPEMITFOIOTHCS BiJl IMEH1
CTOBIIIIS KpamKoro. SIKIO y 3amuTi BKa3yrThCs Ti cami MOJIs 3
PI3HUX EK3eMIUIApIB OJHi€i TaOmuIli, BOHU IOBHHHI OyTH
MepeiMeHOBaHI JUIsl YCYHEHHS HEOJHO3HAYHOCTI B IMEHAX
KOJIOHOK pe3yJIbTyr040i Tabnwuii. BusHaueHHs iIMEH1 KOpeIsiii
i€ TUTBKY TiJ1 YaC BUKOHAHHS 3aITUTY.

[Tpuknaa. BixiGpatu BCi mapu mocravyaibHHUKIB TaKUM
YMHOM, 00 Tepmuid TOCTadyaJIbHUK Yy TMapi MaB CTaryc,
OUTBIIHIA O] CTaTyCy IPYroro mocTadyaibHUKa:

SELECT P1.PNAME AS PNAMEI,

P1.PSTATUS AS PSTATUSI,
P2.PNAME AS PNAME?2,
P2.PSTATUS AS PSTATUS2

FROM PP1,PP2

WHERE P1.PSTATUSI1 > P2.PSTATUS2;

VY pe3ynbTari 0Iep)KUMO TaKy TaOJHUITIO:

PNAME1 PSTATUS1 PNAME2 PSTATUS2

IBanoB 4 ITerpos 1
IBanoB 4 Cunopos 2
Cunopos 2 Ilerpos 1

[Mpukman. PosrmsHemMo — cuTyario, KOJMM  JesiKi
MOCTaYaTbHUKY (HA3BEMO iX KOHTPAreHTH) MOXYTh BHCTYIIATH
SIK TIOCTaYaJIbHUKH JIeTaJIeH, TaK sIK 1 ojepkyBadi. Tabmuii, mo
30epiraroTh JaHi, MOXYTh MaTH TaKUI BUTJIIS:
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Taomuug 2.3 — Bignomienas CONTRAGENTS

Homep kontparenra HaliMeHyBaHHSI KOHTpareHra

NUM NAME
1 IBanoB
2 ITerpos
3 Cunopos

Tadauus 2.4 — Bigaowenns DETAILS

Homep nerani HaiimenyBaHHs netaJi

DNUM DNAME
1 Bbouar
2 laiika
3 I'BuHT

Tabmuus 2.5 — Bimnomennst CD (IToctaBkm)

Homep Homep Homep | Kinbkicts, mo
MOCTAYAIbHHUKA | OeP;KyBaya | JeTali  IO0CTABIAETHCH,

PNUM CNUM DNUM VOLUME

1 2 1 100

1 3 2 200

1 3 3 300

2 3 1 150

2 3 2 250

3 1 1 1000
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VYV tabauni CD moms PNUM #i CNUM € 30BHIIIHIMH
KITFOYaM¥, 10 TOCHJIAIOTHCSA Ha MOTeHHiHHuN kimod NUM y
tabaumi CONTRAGENTS.

BinmoBine Ha 3amuTaHHS, "XTO KOMY IO Y SKIi
KUIBKOCTI IMOCTaBJIsAE", JAETHCSA TAKUM 3aIIUTOM:

SELECT P.NAME AS PNAME,

C.NAME AS CNAME,
DETAILS.DNAME, CD.VOLUME
FROM CONTRAGENTS P, CONTRAGENTS C,
DETAILS, CD
WHERE P.NUM = CD.PNUM AND
C.NUM = CD.CNUM AND
D.DNUM = CD.DNUM;
VY pe3ynbTari 0Iep)KUMO TaKy TaOJHUITIO:

PNAME CNAME DNAME  VOLUME

IBanoB | IletpoB boar 100
IBanoB | Cupmopos | Taiika 200
IBanoB | CumopoB | I'BUHT 300
IletpoB | CunmopoB . boar 150
IletpoB | CunopoB = Tlaiika 250
Cunopos| IBanOB bonr 1000

Ilefi camuil 3anuT MoKe OYTHM BUPAKEHUH OyXKe
BEITUKOIO KUTHKICTIO CITOCOOIB, HAMPUKIIA, TaK:
SELECT P.NAME AS PNAME,
C.NAME AS CNAME,
DETAILS.DNAME, CD.VOLUME
FROM CONTRAGENTS P, CONTRAGENTS C,
DETAILS NATURAL JOIN CD
WHERE P.NUM = CD.PNUM AND
C.NUM = CD.CNUM;
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2.5 BoynoBaHi pyHkuii

Apughpmemuuni pynxuyii

SQL mintpumye moBHHMI Habip apuPMETHIHHX
omepamii 1 MareMaTWYHUX  (QYHKUIH 1 1moOymoBU
apudmeTnyHUX BUpPA3iB HaI KoloHKamu B/l (+, -, *, /, ABS,
LN, SQRT i Tt.a). [Ilepemik OCHOBHMX BOYIOBaHUX
MaTeMaTUYHUX (QYHKIINA MOIaHUHI HUXKYE:

ABS(X) [ToBeprae abcomoTHE 3HAUECHHS uncaa X

ACOS(X) [ToBeprae apkkocunyc uncna X

ASIN(X) IToBeprae apkcunyc yncna X

ATAN(X)  IloBeprae apkraHreHc umcia X

COS(X) [ToBeprae xocunyc yucna X

EXP(X) IToBeprae excrioHeHTy yncna X

SIGN(X) [Toseprae -1, skmo X<0,0, sxmo X=0,
+1, sxmo X>0

LN(X) [ToBeprae  HaTypadbHHMI  JOTapupm
gucna X

MOD(X,Y) IloBeprae 3anumiok Bin po3mojury X Ha
Y

CEIL(X) [ToBeprae HaiimMeHme mire, Outbiie ado
Take, o JopiBHIOE X

ROUND(X,n) Oxpyratoe uyucno X [0 uuciaa 3 n
3HAaKaMU TICIs KpanKu

SIN(X) [ToBeprae cunyc uncna X

SQRT(X) [ToBepTae kBagpaTHHUI KOPiHB Yyncia X

TAN(X) IToBeprae Tanrenc uncna X

FLOOR(X) [IloBeprae Haiibinpmie Iiie MeHIIE abo
Take, o J0piBHIOE X

LOG(a,X)  Ilomeprae norapudm ymcina X Ha OCHOBI
A

SINH(X) [ToBeprae rinepOoniuHuil cuHyC yncina X

COSH(X)  IloBeprae rinepOosniaHmii KOCUHYC drcia X

TANH(X)  IloBeprae rinepOosiuyHuMiA TAHTEHC Yrcaa X
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TRANC(X,n) 3Menirye ynciao X 10 YUCIa 3 h 3HAKaMHU
TTICIIST IECATKOBOT KPAITKH
POWER(A,X)[ToBeprae 3HaueHHS A, TigHECE JI0
creneHs X
Apudmernuni BHUpa3sd HEOOXigHI UL  OJepXKaHHS
JTaHUX, SKI Oe3rmocepeqHhO0 HE 30epiraroThCs B KOJIOHKAX
tabmuip BJ/l, ane 3HaueHHS sSKUX HEOOXiIHI KOPHCTYBayeBi.
[TpumycTumo, 1m0 BaM HEOOXITHUN CIUCOK CITYKOOBIIIB, SKHIA
MOKa3ye BWILIATY, MIO0 OJEpKaB KOXEH CIyxkO0oBelb 13
ypaxyBaHHSIM IpeMii 1 mTpadis.
Dynukyii 015 00poOKU damu
VYV nmianekti SQL € HeBenukwii HaOip ¢yHKUiA s
MaHIMyJTIOBaHHS KOJIOHKaMu 3 TunoM date. CiuCOK OCHOBHHUX
¢byHK1ii 00pOOKH aTH i Yacy HaBEeICHUI HUXKYE:
SYSDATE IloBeprae noTo4Hy Aary i yac
ROUND(DL,F]) Oxpyritoe 3HaueHHs pgatu D
BIJIIOBITHO JI0 33JTAHOTO MIA0JIOHY
TRANC(DI,F]) 3MeHIIye 3HaueHHs jgathd D
BIJIIOBITHO JI0 33JTAHOTO MIA0JIOHY
NEXT DAY(D,S) [IloBeprae pmary pAHs, IO €
MePIIUM JHEeM, OUTHIN Mi3HIM, HIK MOTOYHA JIaTa i3 Ha3BOO S
SIkmo Bam OyB MOTPIOHUI CIIMCOK HOBUX CITY)KOOBIIIB,
mo 3’SBIJIMCh 32 OCTaHHIA KBapTal B Oprasizaiii, TO BHU
MOJKETe HaIMCATH 3aIHT y TAKOMY BHJITJISIIL:
SELECT ENAME, HIREDATE,
HIREDATE + 92 DAYS

FROM EMPLOYEE

WHERE HIREDATE + 92 DAYS > SYSDATE
AND DEPNO=30;

Kirouose cnoBo SYSDATE 3aBxau noeprae HOTOUYHY
gaty. Y  1mboMy TpUKIaAl  TaKoX ~— TOKa3aHO,  SIK
BUKOPUCTOBYETHCS apu(PMETHUHUI omepaTtop JJoJaBaHHS 3i
sMiHHUMH THNY "mara". Jlo 3MiHHOTO THITy "mara" MOXHa
JOoJaBaTH I BIOHIMATH BiJ HBOTO IIJIE YHMCIIO AHIB, MICAIIB,
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POKIB, TOIWH, XBWJIMH, CEKYyHJ, MIKpOCeKyHHI. i1 IhOTro
BUKOPHUCTOBYIOTbCS ~ BiMOBigHI KmowoBi cimoBa (DAY,
MONTH i T.1.), 10 BHIUIMBAaIOTH 3a IJIOI0 KOHCTAHTOIO
(poboBa yacTWHA ITHOPYETHCS, SKIIO BU BKAa3yeTe YHCIO 3
JIECSITKOBOIO Kpamkow). € OoOMeXeHHS Ha BHKOPHUCTaHHS
IY)KOK y TaKMX BHpa3ax (Tak, BUCHOBOK Y JQyXKax Bupazy 1|
DAYS + 1 YEARS npu3ssesne 10 NOMHUIKH).

Buxopucmannsa azpecamnux gynxuyii y 3anumax

VY moBi SQL mepenbadeHi Taki omepaTopu arperaTHux
GbyHKITH:
AVG(X) = AVG(ALL X) AVG(DISTINCT X)  OGuucmiroe
Cepe/iHE 3HAYCHHS apryMEeHTy, 1[0 MOKe OyTH BUpa3oM Oyib-
aKoro Tumy. Hynmb-3HaueHHS ITHOPYIOTBCS, KITFOUOBE CIIOBO
DISTINCT npursiuye ay0iikaTy.
COUNT(*) COUNT(X) = COUNT(ALL X)
COUNT(DISTINCT X) OOuncmioe uymcna iremis. [lpu
BKa3iBIli * 3aBXKJIW IMOBEPTAETHCS YHUCIO PSJIKIB y TaOJHIIL.
Bkazieka DISTINCT npurHiuye gy0mikaT.
MAX(X) = MAX(ALL X) MAX (DISTINCT X) O6uucimtoe
MaKCHUMaJIbHE 3HAYeHHS apryMEHTy, II0 MOXKe OyTH BHpa3oM
Oynp-sikoro Tumy. Hysb-3HaueHHsSI ITHOPYIOTHCS, KITIOYOBE
cioBo DISTINCT npurHiuye gyOmikaTH.
MIN(X) = MIN(ALL X) MIN (DISTINCT X) Oo6uncmroe
MiHIMaJbHEe 3HAYEHHS apryMeHTy, IO MOXke OyTH BUpPa3oM
Oynp-sikoro Tumy. Hysb-3HaueHHsS ITHOPYIOTHCS, KIIOYOBE
cioBo DISTINCT npurHiuye ayOiikaTH.
SUM(X) = SUM(ALL X) SUM (DISTINCT X)  Oo6umncmtoe
CyMy 3HA4eHHS apryMeHTy, II0 MOXe OyTH BUpa3oM OyIib-
aKoro Tumy. Hynb-3HaueHHS ITHOPYIOTBCS, KIIFOUOBE CIIOBO
DISTINCT npursiuye ay0itikaTtu.
STDDEV([DISTINCT|ALL]X) OOuuciroe  cTaHgapTHE
BIIXWJICHHS Ha Oe3Mivi 3HAaYeHb apryMeHTy, IO Moxke OyTh
BUpa3oM Oynp-sikoro THIy. Hynb-3HaYeHHS ITHOPYIOTHCS,
kmodoBe cioBo DISTINCT npurHiuye ayomikaTH.
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VARIANCE([DISTINCT|ALL])  OOGuucnroe KBaJpar
JHCTIepCil.

[Tpuxnan. Opnepxatu 3arajbHy KUTBKICTB
nocrayajgbHUKIB (KitouoBe cioBo COUNT):

SELECT COUNT(*) AS N

FROM P;

VY pe3ynbTari 0AepKUMO TAOIHUITIO 3 OJHUM CTOBIIIIEM i
OJIHUM DSIIKOM, III0 MICTUTh KUTBKICTh PSIIKIB 3 TabmuIli P:
[Mpukman.  Opepkatu  3araibHy,  MAaKCHMAIIbHY,
MiHIMaTbHYy H  CepegHI0  KUIBKOCTI  JeTajei, Mo
MOCTaBJISIOTHCS, (KrouoBi ciioBa SUM, MAX, MIN, AVG):
SELECT SUM(PD.VOLUME) AS SM,
MAX(PD.VOLUME) AS MX,
MIN(PD.VOLUME) AS MN,
AVG(PD.VOLUME) AS AV
FROM PD;
Y pe3ymbTaTi OJEPKHUMO TaKy TaOIUI0 3 OJIHHM
PAIAKOM:

SM MX MN AV
2000 1000 100 [333. 33333333

Buxopucmanns azpezamHux dyukuin 3
YepYRYy8auuamu

[Mpukman. st KOXKHOI JeTali OJiep)KaTH CymMapHy
KUTBKICTh, IO TIOCTaBIsEThCs (KModoBe ciioBo GROUP
BY..)):

SELECT..DNUM, SUM(PD.VOLUME) AS SM

GROUP BY PD.DNUM;

Lleit 3amur Oyne BUKOHYBaTHCS Y Takui cHocio.
CrnouaTKy psAAKM BUXiZHOT Tabnuii OyayTh 3rpyrnoBaHi Tak,
mo0 y KOXHY Tpylny MOTPanid pSAKA 3 OJHAKOBHUMHU
sHaueHHssMH DNUM. TlotiM ycepenuHi KOXXHOI rpynu Oyne
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npocymoBano mnone VOLUME. Bixg koxHOi rpymu 10
pe3ynbTy0U0i TabuIli Oy1e BKIIFOUEHUH OJIUH PSIIOK.

Jo nepeniky mouiB oneparopa SELECT, sikuii MiCTHTB
po3nin GROUP BY, MoxHa BKIIOYATH TUTBKH arperarHi
GbyHKIIT i OIS, SKi BXOAATH B yMOBY TpynyBaHHs. HactynHuit
3aIlUT BUJIACTh CHHTAKCUYHY TOMUIIKY:

SELECT PD.PNUM, PD.DNUM,

SUM(PD.VOLUME) AS SM

GROUP BY PD.DNUM;

[TpryrHa MOMUIIKK Y TOMY, IO Y TEpeNiK MOJIiB, SKi
BimOuparoThes, BKIodeHe mosie PNUM, mo He BXOAHWTH Yy
po3ain GROUP BY. I nmiificHO, y KOXHY OTpUMaHy TpYIy
PAAKIB MOKE BXOIUTH KUTbKa PSJIKIB 3 PI3HAMH 3HAUYCHHSIMHU
oyt PNUM. 3 kokHO1 rpynu psnkiB Oyme cpopmoBaHO M0
OJTHOMY TIZICYMKOBOMY psinKy. [Ipu boMy HEMae 0JTHO3HAYHOT
BIINIOBIII HA THMTAHHS, SKE 3HAYEHHS BUOpATH JUISl TIOJIS
PNUM vy miicyMKOBOMY PSIIKY.

Hesixi mianmektn SQL He BBaXKarOTh 1€ 32 TOMHUIIKY.
3anut Oyne BUKOHAHWMA, ajie mepeadavyuTH, sSKi 3HAYCHHS
Oynyts BHeceHi y mose PNUM vy pesynpryrouiii Tabmmii,
HEMOXIIUBO.

[Ipuknan. OpepxaTd HOMepU JAeTalield, CyMmapHa
KUTBKICTh TOCTaBKH sikuxX mnepeBumrye 400 (KIr04oBe CIOBO
HAVING...):

YMoBa, Mo cymMapHa KUTbKICTh MMOCTaBKU MOBUHHA OyTH
oitpme 400, He Moxe OyTH chopMyiabOBaHA Yy pO3ALTI
WHERE, Tomy mo B T1pOMy pO3AiTi HE MOXHA
BUKOPDUCTOBYBaTH  arperaTHi  ¢QyHKmil.  YMOBH,  1IO
BUKOPUCTOBYIOThH arperarti QyHKIIii, MOBUHHI OyTH pO3MillleH1
y crerianbHOMY po3aini HAVING:

SELECT PD.DNUM, SUM(PD.VOLUME) AS SM

GROUP BY PD.DNUM

HAVING SUM(PD.VOLUME) > 400;
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B omHOMY 3ammTi MOXYTh 3YCTpITHCA $K YMOBH
BinOopy psankiB y po3aini WHERE, tak i ymoBu Bindopy rpym
y posauti HAVING. VYmoBu Bigbopy Tpym HE MOXHA
nepenecty 3 po3aiury HAVING y po3nin WHERE. Aranoriaao
i yMOBH BIimOOpy psIKIB HE MOKHA IMEPEHECTH 3 PO3JLTY
WHERE y po3min HAVING, 3a BUHSATKOM YMOB, IO
BKJTIOYAIOTh TOJIA 31 criucky yrpynyBanHss GROUP BY.

2.6 Bukopucranns nig3anuris

Jly)xe 3pydHUM 3ac000M, IO J03BOJISIE (POPMYITIOBATH
3amuTd  OUThII  3pO3YyMUIMM  YHHOM, €  MOXJIMBICTh
BUKOPUCTAHHSA Mi/I3aITUTIB, BKJIAJICHUX B OCHOBHUIA 3aITUT.

[Mpuknaa. OpepkaTH CIHUCOK MOCTAa4aIbHUKIB, CTATYC
SKUX  MEHIIE MaKCUMaJIbHOTO  CTaTycy y  Ta0uuii
MOCTAaYaJIbHUKIB (MMOPIBHIHHS 3 MiA3AITUTOM):

SELECT *

FROM P

WHERE P.STATYS < (SELECT MAX(P.STATUS)

FROM P;

Ockinbku  mone  P.STATUS  mopiBHIOETBCS 3
pe3yiabTaTOM MiA3amuTy, TO MiA3aMUT TOBUHEH OyTH
chopMynpOBaHUH Tak, 100 TOBEpPTaTH TaOJUIO, IO
CKJIAZIA€THCS PIBHO 3 OJHOTO Psi/IKA i OHIET KOJIOHKH.

Pesynmprar BHKOHaHHS 3anmuTy Oyne eKBiBaJICHTHHUN
pe3ybTaTy Takoi MOCHIiTOBHOCTI JIiH:

1. BukonaT oOIMH pa3 BKJIAJACHUN MiI3amHT 1
oJIepXKaTH MaKCUMaJlbHEe 3HAYCHHS CTaTyCy.

2. [TlpockanyBatu TaONUII0O TOCTAYaJIbHUKIB P,
I0pa3y MOPIBHIOIOYHM 3HAYEHHS CTAaTyCcy NOCTavyajlbHHUKA 3
pe3yabTaTOM MiN3amuTy, 1 BiAiOpaTH TIUTBKU Ti PSIIKU, Y SKHX
CTaTyC MEHIIIE MAaKCUMaJIbHOTO.

[Ipuxnan. Buxopucranus npenukata IN. Opepxatu
nepetiK MoCTavalbHUKIB, 10 MOCTABJISIOTH JeTalb HOMEp 2:
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SELECT *

FROM P

WHERE P.PNUM IN (SELECT DISTINCT PD.PNUM

FROM PD WHERE PD.DNUM = 2);

Y npoMy BHUMNAAKy BKIQJACHUH MI3aIUT  MOXKE
MOBEPTATH TAOIHIIIO, IO MICTHTh KUTbKA PSAKIB.

Pesynprar BHKOHaHHS 3anmuTy Oyne eKBiBaJCHTHHUN
pe3yNbTaTy Takoi MOCIiTOBHOCTI JTil:

1. BukonaTm oAMH pa3 BKJIAJCHWHA MiA3anuT ¥
OJIepXKaTH CIIHCOK HOMEPIB MOCTaYaIbHUKIB, IO TOCTABIIAIOTH
JeTainb HoMep 2.

2. [TlpockanyBatu TaONUII0O TMOCTAYaIbHUKIB P,
I0pa3y MepeBipsItOUN, Y BTPUMYETHCSI HOMEP NOCTavyalbHUKA
B pe3yJIbTaTi Mi3aIuTy.

IIpuknan. Buxopucranns =~ npeauxkatra  EXIST.
Opepkatu mepestik MoCTav4aaIbHUKIB, IO MOCTABIISIOTH JACTATh
HOMED 2:

SELECT *

FROM P

WHERE EXIST (SELECT *

FROM PD
WHERE PD.PNUM = P.PNUM AND PD.DNUM =2);

Pesynprar BHKOHaHHS 3anuTy Oyne eKBiBaJCHTHHUI
pe3yNbTaTy Takoi MOCIiTOBHOCTI JTil:

1. IlpockanyBaTH TaOJIUITIO MMOCTAYaILHUKIB P, mopasy
BUKOHYIOYHM TI/[3aUT 13 HOBHM 3HAYEHHSIM HOMeEpa
MocTavyaabHUKA, y3ITUM 3 Tabmwmi P.

2. V pe3ynapTar 3amuTy BKIIOYUTH TUTBKH Ti PSAKH 3
TAaONMII MOCTAYAJIBHUKIB, IS SKAX BKIAACHUN IIA3aIUT
MOBEPHYB HETIOPOKHIO MHOKUHY PAIKIB.

Ha BinMiHy Bix [ABOX TMONEpeAHIX MPHKIAJIB
BKJIQJICHUH  MiA3almdT  MICTUTh  Tapamerp  (30BHIIIHE
MOCHUJIAHHS), TEpeJaHuii 3 OCHOBHOTO 3alHUTy - HOMEp
nocrayagbHuka P.PNUM. Taki mnif3anuTé Ha3UBAIOTHCA
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Kopenvosanumu (correlated). 30BHINIHE TIOCWIAHHS MOXE
HaOWpaTH PI3HUX 3HAYEHb Ui KOXKHOTO psAKa-KaHIHUIATa,
OILIIHIOBAHOTO 3a JOMOMOTOI0 TMiI3amuTy, TOMY ITi3alUT
MOBHHEH BHKOHYBAaTHUCS 3aHOBO JUISI KOKHOTO pSAIKA, SKUN
BIIOMpAEThCSI B  OCHOBHOMY 3amuTi. Taki mim3amurtu
xapaktepai g mnpenukara EXIST, ame wMoxyrs Oytu
BUKOPHUCTAHI 1 B IHITUX Mi3aMnTax.

Moske 3maTucs, 0 3alUTH, SKI MICTATH KOPEIhOBaHi
Mi3anuTd OyAyTh BHUKOHYBATHCS TIOBUIBHINIE, HDK 3alUTH 3
HEKOpeNbOBAaHUMHU Tig3anuTamMu. Hacmpapni 1ie He Tak, TOMY
0 Te, SIK KOPUCTYyBau C(OPMYIIOBAB 3alUT, HE BU3HAYAE, K
ned 3anut Oyae BukoHyBatucia. MoBa SQL € He
npolenypHOlo, a JeknapatuBHOIo. lle  o3Hawae, 110
KOPHUCTYBa4, SIKUH (POPMYIIOE 3aMUT, MPOCTO OMHUCYE, SKUM
MOBUHEH OYTH pe3yibTaT 3amuTy, a K Lel pe3yiabTaT Oyje
OTpUMaHuH - 3a 11e BianoBigae cama CKB/I.

IIpuxnan. Buxopucranns npenukara NOT EXIST.
OpepkaTu TepeNiK IMOCTAYaJbHUKIB, 10 HE TOCTaBISIOTh
JeTab HoMep 2:

SELECT *

FROM P

WHERE NOT EXIST (SELECT *

FROM PD
WHERE PD.PNUM =P.PNUM AND PD.DNUM =2);

Takox sk 1 Yy TONEpeAHBOMY TPHUKIAML, TYT
BUKOPHUCTOBYETHCSI KOPEIbOBAaHUHM Mim3anuT. BinMmiHHICTH
MOJISITae y TOMY, IO B OCHOBHOMY 3amuTi OynyTh BimiOpaHi Ti
pAAKM 3 TaONUIll TMOCTAYalNbHUKIB, IS SKUX BKJIAJCHHUN
MiA3aUT HE BUIACTh Hi OJHOTO PSIKA.

[Mpuknax. OpepxkaTu iMEHa TOCTAYaJbHHKIB, MIO
MOCTaBJISIFOTH BCI IeTalIi:

SELECT DISTINCT PNAME FROM P

WHERE NOT EXIST (SELECT *

FROM D
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WHERE NOT EXIST (SELECT *
FROM PD
WHERE PD.DNUM = D.DNUM AND
PD.PNUM = P.PNUM));

JlaHuii 3amuT MICTHTH JBa BKIIAJCHUX IIA3aIUTH |
pealtizye persIiifHy oTnepallito po3noIuTy BiTHOIICHb.

Cam BHYTpPIIIHIA MiI3amuT MapamMeTpU30BaHUNA IBOMA
napamerpamu  (D.DNUM, P.PNUM) i Mae Takuii 3MIiCT:
BiIOpaTH BCi PSAOKH, IO MICTATh JaHI TPO TIOCTABKH
nocravyaigbHuKa 3 HomepoM PNUM nerani 3 Homepom DNUM.
3anepeuenass NOT EXIST cBimunth Tpo Te, MO JaHUHN
MOCTAYAIbHUK HE TIOCTaBJISE€ JaHy JeTallb. 3OBHINIHIA 0
HBOTO TII3allUT caM € BKJIAJACHUM 1 TapaMeTpU30BaHUM
napamerpom P.PNUM, Mae 3MicT: BigiOpaTu nepemik aeraiei,
SK1 He TIOCTaBIIAIOThCA nocTavansHukoM PNUM. 3anepeyenss
NOT EXIST cBiguuTh mpo Te, W0 IS MOCTadalbHUKA 3
HomepoM PNUM He mnoBuHHe Oyru jgeraneil, sKi He
MOCTaBJsUTUCS O IMM mocTtadambHUKOM. Lle B TouHOCTI
O3Hayae, M0 B 30BHINIHBOMY 3amUTi BiIOMPAIOTHCS TUIBKU
MMOCTaYaJIbHUKH, [0 TOCTABJISIOTH BCl IeTaIl.

2.7 BuxkopucraHHs 00'e€1HaHHS, IepeTUHY il pi3HULI

[Mpukman. Opepkatn iMeHAa TOCTAYalIbHUKIB, IO
MaloTh CTaTyc, OUThIIui 3, a00 IO MOCTABJISAIOTH X04a O OJHY
neranb Homep 2 (oO'€mqHaHHSA ABOX MiA3AaMTIB - KIFOYOBE
cioBo UNION):

SELECT P.PNAME

FROM P

WHERE P.STATUS >3 UNION SELECT P.PNAME

FROM P, PD
WHERE P.PNUM = PD.PNUM AND
PD.DNUM = 2;

Pe3ynbryroui Tabnuili MOETHYBAHUX 3alUTIB ITOBHHHI

OyTH CcywmicHi, TOOTO MaTH OJHAKOBY KUIBKICTh CTOBMIIB 1
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OJIHAKOBI THUITA CTOBIIIIB Yy MOPSAKY IXHBOTO IEepepaxyBaHHS.
He notpibHo, m06 moegHyBanHi TaOIUIll MaJd OJHAKOBI iMEHa
koJoHOK. e Bimpi3Hsie omeparito 00'enHanHs 3anmuTiB 'y SQL
Bi  omeparii oO'efHaHHA y  peNALidHIA  anreOpi.
HaliMmenyBaHHsSI KOJIOHOK Y pe3yJIbTYIOUOMY 3alHTi OYIyTh
ABTOMATHYHO B3ATI 3 pe3yibTaTy TMEpIIOTO 3aluTy B
o0'eHaHHI.

[Mpuxman. Opepkatu iMeHAa TIOCTAYaJIBHHKIB, IO
MaloTh CTaTyc, OUThINI 3, 1 0JJTHOYACHO TIOCTABISIOTH X04a O
OJIHYy JeTaslb HoMep 2 (TepeTWHaHHS JBOX ITI3aIMUTIB -
kitoyoBe ciioBo INTERSECT):

SELECT P.PNAME

FROM P

WHERE P.STATUS > 3 INTERSECT

SELECT P.PNAME

FROM P, PD

WHERE P.PNUM = PD.PNUM AND
PD.DNUM = 2;

[Mpukman. Opepkatn iMeHAa TOCTAYaJIbHUKIB, IO
MaloTh CTaTyc, OUTHIIHUI 3, 32 BUHATKOM THX, XTO IOCTABIISIE
xo4ya 0 onHy neTanb HoMep 2 (pi3HHMLSA JBOX MiJI3alHTIB -
kitoyoBe cnoBo EXCEPT):

SELECT P.PNAME

FROM P

WHERE P.STATUS > 3 EXCEPT

SELECT P.PNAME

ROM P, PD

WHERE P.PNUM = PD.PNUM AND
PD.DNUM = 2;
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3 Peanizaunist nocryny no BJ1 y cepenosumi DELPHI

3.1 Mexanizmu aocrymy 10 B/{

VCL-0i0mioTeka KiaciB CepeloBUINA TMPOCKTYBAHHS
Delphi Hamae psn kimaciB, MO JO3BOJISIIOTH MIBHAKO W
edexkTuBHO po3pobisaTu  pizHi gomatku  bBJI. Ili  kmacu
MIpeICTaBJICH] HACTYITHUMHU TPyIaMH:

® KOMITIOHEHTH ISl JIOCTYIy JI0 JAHHMX, peallizyrodi:
noctyn uyepe3 mamuHy b/l BDE (Borland Database Engine),
skuii  Hagae goctyn 4yepe3 ODBC-gpaiiBepu abo uepes
BHyTpimHI ApaiiBepu wmamwmuu b/l BDE  (komnoneHTH
cropinku BDE-nanitpu iHcTpymentiB); noctyn uepe3 ADO-
o0'ektn (Active Data Objects), B OCHOBiI SIKOTO JEXKHTb
3actocyBanHsi TexHojorii OLE DB (KOMIOHEHTH CTOpPiHKH
ADOQO); nocryn no nmokansHOTO abo BuiydeHoro SQL-cepBepa
InterBase (kommonenTu cropinku InterBase); nocrym 3a
JOTIOMOT 010 JIerKoBarux jpaiisepiB dbExpress; noctym no bB/I
npu 0araTtoJIaHKOBI apXiTekTypi (KOMIOHEHTH CTOPIHKH
DataSnap);

e Bi3yaJlbHi KOMIIOHEHTH, IO pealTi3yIoTh iHTepdeiic
KOPHCTYBaya;

e KOMIIOHEHTH JUIsI 3BSI3KY JDKEepen JaHuX 3
B3yalbHIMH  KOMIIOHGHTaMH, SKi HaJaroTh  iHTepdeiic
KOPHCTYBaya;

® KOMITOHEHTH IS BI3yaJIbHOTO MTPOEKTYBAHHS 3BITIB.

OCHOBHUMH  MeXaHi3MaMH  JOCTyNmy JO JlaHuX,
niarpumyBaauM B Delphi, €:

e ODBC - nmocryn uepe3 ODBC-mpaiieepu BJ] ab6o
BDE-npaiisepu;

e OLE DB - goctyn 3 BUKOPUCTaHHSM IpoOBaiiiepiB
nanux (OLE DB - me merox goctymy 10 Oyab-sSIKMX JTAHUX
yepe3 crangapTauii COM-inTepdeiic);
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e 3acobu dbExpress, 1Mo BHKOPUCTOBYIOTH JIETKOBAri
npaiisepu b/I;

e 3aco0M JOCTYITY J0 PO3MOJUICHUX HAOOPIB NaHUX Y
0araToJIaHKOBIH apXiTEKTYypi.

Halinpocrimmii MexaHi3M KepyBaHHS JaHUMH, IO
BuKkopuctoByroTh ODBC-npaiiBepu, Moxe OyTH peanizoBaHUii
32 HACTYITHOIO CXEMOIO:

Y Moxaynb nanux (abo y GopMy) T0Ja€THCA KOMIIOHEHT
Habopy manux (o0'ekt kimacy TDataSet) i BCTaHOBIIOETHCS
3B'I30K 13 JDKEpeNoM JaHUuX, OOYMOBJICHE BIACTHUBICTIO
DatabaseName. 3B'A30k MoXxe OyTH 3a3Hau€Ha OJHHUM i3 TPbOX
cioco0iB: mo imeni B/, kartamory abo mceBmoHiMYy (cmociO
BKa3IBKM 3B'I3KHM MOXe OyTH OOMEXEHHWH THIIOM JKeperna
TAHUX).

Y Moxaynb nanux (abo y GopMy) T0Ja€THCA KOMIIOHEHT
mwkepena npanux (TDataSourse), 1mo € UEHTpaJIbHOIO
CTIOJYYHOIO JIAaHKOIO MDK HaOOpoM [aHMX U eleMeHTaMu
KepyBaHHs. BmacrtuBicth  DataSet  kommoHeHTa — TUIY
TDataSourse yka3zye Ha0ip naHux, popMoBaHa KOMIIOHEHTAMU
takux kiaciB sk TTable a6o TQuery. SIKImo KOMIIOHEHTH
Ha0Opy JMaHUX 1 JpKepesa JaHuX PO3TAIIOBaHI B MOAYJI TAaHUX,
TO X BapTO AoAaTH B npoekT (komanaa merro File | Use unit).

VY ¢dopMy n0aI0ThCS €NEMEHTH KepYyBaHHS Uit poOOTH
3 ganumu, Taki sk TDBGrid, TDBEdit, TDBCheckbox. Bouu
3B'SI3YIOTHCS 3 KOMIIOHEHTOM JKEPEIOM JaHUX, [0 BKAa3YEThCS
BractuBicTio  DataSource. IM's mons Habopy maHHX
BU3Ha4aeThes BiacTuBicTio DataField.

I'padpiuno cxemy pobGotu 3 0OazamMu JaHUX IS
JBOJIAHKOBHUX apxXHTEKTyp Yy cepenosumii Delphi moxxna
MIPEJICTAaBUTH B Takui crioci6 (puc. 3.1).

Hns 30epexxenns manux i3 B/ B XML-dopmari abo
nBiiiKoBOMY (hopMarTi, 1 Ha3ax, it GopMyBaHHS HAOOpYy JaHUX
3 XML abo aBiiikoBOro (haiimy 3acTOCOBYETHCS IpoOBaiiiep
TaHUX.
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3.2 Habopu nanux

bazoro Bcix kinaciB HabopiB nanux € kiac TDataSet. Bin
BHU3HAYa€ OCHOBY CTPYKTYpHU BCiX HAaOOpIB JaHUX - MAacHB
komnoHeHTiB Tuny TField (koxeH eneMeHT MacHBY BiANIOBiTae
CTOBIIITFO TaOHIII).

Habip oanux - 1ie BIOPSIKOBAaHA MOCIIIOBHICT PSKIB,
BUTSTHYTUX 13 JpKepena aaHux. KokeH pspok Habopy JaHHX
CKJIAJIA€THCS 3 TIOJIB, 110 BKA3YIOTh Y BIACTHBOCTSIX KJIACy.

3anexHo BilI MeXaHI3My JOCTYIY, SKHH
BUKOPUCTOBYETbCSA JI0JIaTKOM, Oa30BHMH KjlacaMH Habopy
JTAaHUX MOXYThb OyTH:

TTable, TQuery, TStoredProc - s 0JHOTAHKOBUX 200
JIBOJJAHKOBHX JIOJATKIB, $AKi BHKOPHUCTOBYIOTh MaImuHy bJ]
BDE. Kimac TQuery noaaTkoBO [103BOJISIE BUKOHYBAaTH
napaMeTpUyHi 3aIHUTH;

TClientDataSet - anst peamizaiii KIi€HTCHBKOTO HA0Opy
TaHuX 1 11 6araToIaHKOBOI apXiTEKTYpH, sIKa BUKOPUCTOBYE
PO3IMOALICHUH TOCTYI,

TADODataSet - ans nonatkiB, sSKi BUKOPHUCTOBYIOTH
ADO-00'exTH;

TSQLDataSet - mis mocrynmy no B/l 3a momomororo
dbExpress. Lle#t kiac peanizye cipsMOBaHU HAOIp JaHUX, IO
GYHKIIIOHYE 3a TPHHOHMIIOM Kypcopy. s Takoro Habopy
JAHUX HE CTBOPIOETHCS KEII TMaM'siTi Ha KIIEHTI, 1 cepen
METOJIiB JOCTYITy MOJUBI TuUlbkum Meroau Next i First.
PenaryBanHs 3amuciB y crnpsMOBaHOMY HaOopi JaHHX
MOXXJIMBO TUIbKM SIBHUM BUKOHaHHsSM  SQL-omeparopa
UPDATE abGo mpwm ycraHOBII 3'€IHAHHS 3 KIIEHTCHKHM
Ha0OpPOM JTaHMX uepes3 MpoBaiiiepa;

TSQLTable ## TSQLQuery - mns moctyny ao B/l 3a
nomomororo dbExpress.

Ha nactymHiii cxeMi HaBeJieHa iepapXis Ki1aciB HabOpiB
nadi 0i6morexn VCL:
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[ | |

|TCustomADODataSet| | TBDEDataSet | | TClientDataSet | |TCu3t0mSOLDataSet

TNestedTable
.
TDEDataSet SQLQuery

TADOCommand

TADODataSet

TSQLDataSet

TADOQuery

TADOStaredProc

TStoredProc

Jlnst BU3HAUeHHS HAOOpy HaHMX HEoOXiTHO 3amaTu
HACTYITHI BJIACTUBOCTI:

e mus kmacy TTable - 3HaYeHHS BIACTHUBOCTEH
DatabaseName it TableName;

e s kimacy TQuery - 3HaueHHs BnactuBocTi SQL i,
MOXKJINBO, BiiacTuBocTi DatabaseName.

Jlyis Toro mo06 YuTaTH JaHi 3 Tabiuib abo 3amucyBaTH
ix y Tabnumi, Halip JaHUX TIONEPETHHO TIOBHHEH OyTH
BiIKpUTHH. Binkputu Habip JaHUX MOKHA OJJTHUM 3 HACTYITHUX
CHOCO0IB: YCTAaHOBUTH 3HAYCHHS BIIACTUBOCTI Active Habopy
naHuX piBHUM True mij yac BUKOHAHHS JOJaTKa (HampUKIIa,
Tablel.Active:= True;) abo B pexXuMi TNPOEKTYBaHHA B
iHCTIeKTOpi 00'ekTiB; BUKIHKATH MeTon Open (HAMpUKIa,
Tablel.Open;).

AHAIOTIYHO, 3aKpUTH HAOIp JaHUX MOKHA BUKIMKOM
metoy Close a00 BCTaHOBHMBIIM 3HAYEHHS BJIACTUBOCTI Active
pisauM False. Jlns xommonenta tumy TQuery meron Open
MOKe OyTH BUKOHAHHWH TUIBKU UIS 3aKPUTOTO HAOOPY JaHUX:
cipoba BIAKPUTH BXKE BIAKPUTHIA Ha0lp JMaHUX IHIIIIOE
MOMUJIKY.
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BinkputTs HaOOpy MaHWUX CIIPUYHHSE: IHIIAIIIO MO
BeforeOpen # AfterOpen; ycraHoBKy crany HaOoOpy AaHUX B
dsBrowse; BimkpuTTsS Kypcopy ais HaOopy AaHuX. SIKmio B
MOMEHT BIIKpUTTS HA0OPY AaHUX Bif0OyIacs MOMHIIKA, TO CTaH
Habopy JIaHUX YyCTaHOBIIOEThcs B dslnactive, a Kypcop
3aKpUBAETHCS.

[Tpu poOoTi 3 KOMIOHEHTaMU HAOOPIB TaHUX MOKHA
oOiifiTucst 0©e3 SBHOTO BUKOPHCTAHHS KOMIIOHEHTIB, SIKi
peanizytoth 3'emHanus 3 bJl. OnHak neski MOXKJIHBOCTI, TaKi SIK
KepyBaHHS TpaH3aKIisIMH a00 KeIHUPOBaHI BiJHOBICHHS,
HEMOXJIUBI  0e3 kommnoHeHTiB Tty TDatabase ab6o
TADOConnection. Kommonent "BO" TDatabase
3aCTOCOBYETBCS JUIS 3'€MHAHHS 13 JDKEPENIOM JaHHMX depe3
npaiiBepu BDE a6o 3oBuimmi ODBC-npaiiBepn. KomnoneHT
TADOConnection BUKOPUCTOBYETBCS JJIsi CTBOPEHHS 00'€KTa
"s'eqanns" mpu noctymi yepe3 OLE DB, mio iHKancymorThes
3a gonomoroto ADO-00'ektiB VCL-0i0mioTeku.

3a 3aMOBYYBaHHSM IPH TEPEXOJIi BiJl OJHOTO 3aIHCY
Ha0Opy JMaHUX JIO 1HIIOT BiOYBAETHCS 3amKC BCIX 3pOOJICHUX
3mid y BJI. J{st Toro mo6 mMoxHa 0yino ckacoByBaTu 3po0eHi
3MiHM a00 BHKOHYBAaTH BiJHOBJEHHS JEKUIBKOX 3alHCiB,
3aCTOCOBYIOTh KEIIMPOBaHI BIJHOBJICHHS. BOHH J03BOJIIOTH
3HAYHO 3HM3UTU MEPEKHUH Tpadik 3a paxyHOK TOTO, IO BCi
3po0IieHi 3MiHM 30epiraloTbesi y BHYTPIIIHBOMY Kelli i mpu
Mepexo/li BiJl OJIHOTO 3amucy 1o iHmoro iHdopmaiis y b/l He
nepenaerbcs. {00  BKIIOYMTH  pEXHUM  KEIIMPOBAHOTO
BIJTHOBJICHHS, CJiJ BCTAHOBUTH 3HAYCHHS BJIACTHUBOCTI
CachedUpdates piBauM True aisi KOMIIOHEHTa HabOPy JNaHUX.
JIisi IPUCBOEHHS KAITUPOBAHHOTO BiTHOBIICHHSI BUKIIMKAETHCS
meton ApplyUpdates, a s ckacyBanus - CancelUpdates.

83



3.3 Kuacu 6ioaiorekun VCL

Knac TDATASET € Ga30BUM i BCiX Ki1aciB HabOpiB
JaHUX, SKi YCMAJKOBYIOTh 3arajibHi BJIACTUBOCTI W METOAU
IIBOTO KJIACY, BKJIFOYAOUM HACTYITHI:

e Active - BIACTUBICTh, IO BU3HAYAE, YU BIIKPUTHH
HaO0Ip JaHUX;

e CurrentRecord - BiacTHBiCTh, IO BU3HAYAE HOMEP
IIOTOYHOTI'O 3aMHUCy HA0Opy JaHUX;

e DataSource - BJIaCTHBICTb, IO BKa3ye OaTbKIBCHKY
Ta0OIuIHO (11 TaOIHIb, 3B'SI3aHUX BiTHOIICHHSIM OaThKIBChKA -
TOYipHS);

e Bof - BmacTuBicTh, IO BH3HAYa€, 4u mepedyBae
Kypcop Ha MepuioMy 3anuci Habopy NaHHX;

e Eof - BiacTuBicTh, IO BHM3HA4Yae, Yd JOCATHYTH
KiHeIb Ha0OPY JaHUX;

e FieldCount - BmacTUBICTh, IO BKa3ye KUIBKICThH
MoJIiB y Habopi TaHuX;

« Bookmark - BmactuBicTh, MmO BKa3zye MOTOYHY
3aKJIaJIKy B Ha0Opi JaHUX. 3akiajika Bi3HAYa€ TO3UII0 B
Habopi JAHHX. BukopucroBytoun METOIH
TDataSet.GetBookmark i TDataSet.GotoBookmark, momaTox
MOJKE 3aram'siTOBYBaTH W IIBHJKO MEPEXOAMTH Ha TOTPIOHY
MO3MIIiI0 B HAOOPi JaHUX;

51
71

e Fields - BIacTHBICTB, IO MIPEICTABISE COOO MACHB
MOJIIB HA0OPY JaHUX 1 BUKOPUCTOBYBAHE JIJIsl JOCTYITY 1O ITUX
noiniB. Brnactusicte Fields mo3Bonsie omepkaté iM's monst B
MOTOYHIA CTPYKTYpi 3a1ucy:

var S: String;

begin

S := Fields[0].FieldName;// Im's mepmroro nosst

S := Fields[1].FieldName;// Im's npyroro noss

end;
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3aIMcaTy B 3MIHHY 3HAUEHHS TTOJIS.

var s: String; i: Integer; d: TDateTime;

s := Fields[0].AsString;

i := Fields[0].AsInteger;

d := Fields[0].AsDate;

e Filter - B1acTUBICTh, y AK€ 3aHOCUTHCSA PSIOK, IO
BU3Ha4Ya€e QibTp uid Habopy maHux. DiTBTp BU3HAYAE YMOBA,
SIK1 TIOBMHHI 33]JOBOJILHSTH JIOCTYITHI 3aITHCH.

BuznauenHs ~ QimbTpa  TOBUHHE  3aJ0BOJBHITH
HACTYITHUM TIPaBHIIAM:

GUIBTp CKIIATAEThCA 3 YMOB ISl MOJIB HAOOPY JMaHUX,
o0'emnanux yoriuaumu onepamismu AND i OR. Hampukman:
F2 > 10 AND F2 <50;

SKIIO IM'S TIOJIE MICTHTH TPOOUTH, TO BOHO IOBHUHHE
OyTH YyKIIaJieHe y KBaJpaTHiI TyKKH ab0 TMOJABiIHHI JamKy.
Hanpuknan: [Field Namel] > 50;

Filtered - BJIACTUBICTb, 10 BKa3Yye, qu
BUKOPUCTOBYEThCS (PinbTp, 3amanuii Biactusictio Filter;

Found - BracTuBicTh, 10 BH3HAYa€, YU YCIIIIHO
BukoHaHui momyk metonamu FindFirst, FindLast, FindNext
a6o FindPrior;

Modified - BrmacTuBicTh, MO BU3Ha4Yae, 4Yu OyB
3MIHEHNH aKTHBHUH 3aIIHC;

RecordCount - BmacTUBICTH, IO MICTUTh 3arajibHe
YHCIIO 3aMUCIB Y HA0OP1 TaHUX;

e State - BIIACTHBICTb, IO BKa3ye IMOTOYHHU CTaH
Habopy manux. Ll BmacTHBICTH MOXKe MpHUMaTH HACTYIHI
3HAYCHHS:

dsInactive - HaOip HaHWUX 3aKPUTHIA;

dsBrowse - maHi qOCTYIHI TUTBKH TS IEPETIISY;

dsEdi - MmoyxHa 3MIHIOBAaTH aKTHUBHHHA 3aIIHC;

dsInsert - akTMBHHM 3aIIMCOM € HOBHI 3aIuC, ITOKH HE
30epekeHa;
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dsSetKey - mepernsyg oOmexeHoi Oe3nmidi 3amuciB
(SetRange) abo nomuryk 3anucy;

dsCalcFields - Buxonyerbcst 00poOmoBad  mOmIil
OnCalcFields;

dsFilter =~ -  BukoHyeTbcs ~ oOpoOmoBay  momil
OnFilterRecord;

dsOpening - Hablp ngaHux mnepedyBae B TpoIeci
BIJIKPUTTSI.

e Append - MeToz, 1O J0Ja€ B KiHEIb HA0OPY JaHHUX
HOBHH 3aIlNC;

e Delete - MeTon, 10 BUaise MOTOUHMM 3amuc i3 BJI.
SIKIo B MOMEHT BUJAJICHHS 3amUCy HAOIp JaHUX mepedyBac B
HEAKTUBHOMY CTaHi, TO IHIIFOETHCSI BUKITIOUCHHS,

e Edit - meroxa, moO NepeBOIUTH MOTOYHHUH 3amuC y
PEXUM pefaryBaHHS;

e Cancel - MeTon, 10 CKAacoBYe 3MiHH, 3poOJieHI B
MOTOYHOMY 3aIlUCI;

e Post - MeToJ1, IO BUKOHYE BHECEHHsI 3MiH y B/l;

e Refresh - w™eron, mO0 BHKOHYE BiIHOBIICHHS
pPEe3yIBTYIOUOT0 HAOOPY MUISIXOM TOBTOPHOTO J0OyBaHHS
naaux i3 B/1;

e Insert - MeTo/, O BCTaBIisie B HAOIp JaHUX HOBHIA
3aITuc;

e InsertRecord - meron, mo BcTaBisie B HaOip AaHUX
HOBUH 3amuc 31 3HAYCHHSMH, SIKi 3a3HAY€HI MapameTpaMu
METOIY;

¢ Close - MeToJ, 10 3aKpUBa€ HAOIp TaHMX;

e Open - MeTOI, IO BiAKpUBA€E HAOIp TaHUX;

e First - MeToJ, IO BCTAHOBIIIOE KYpCOp Ha TMEPIIHA
3armuc Habopy JAHUX 1 pOOUTH 11eH 3aITUC AaKTUBHUM;

e Last - MeTOJI, [0 BCTAHOBIIIOE KYpCOp Ha OCTaHHIH
3armuc Habopy AaHUX 1 pOOUTH 1IeH 3aITUC AKTUBHUM;

e Next - METOJ, IO MEpEMIlae Kypcop Ha HACTYITHHHA
3armuc Habopy AaHUX 1 pOOUTH 1IeH 3aITUC AKTUBHUM;
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e Prior - MeTo, 110 MEpeMilIae Kypcop Ha MoTepeHii
3armuc Habopy JaHUX 1 pOOUTH 1IeH 3aMC aKTUBHUM.

Knac TDATASOURCE peanizye 3BSI30K MiX
KOMIIOHEHTaMH - Ha0OpaMu JaHUX W eJIeMEHTaMHU KepyBaHHS,
SIK1 BUKOPHCTOBYIOTBCS [T BiJOOpaKeHHS JaHUX.

I[Ipy  moOymoOBi  BIAHOMIEHHS  MDK  TaONHISIMU
"OaThKIBChKA-OYIpHSI"  KOMIIOHEHTIB  "mkepeno  maHuX"
CIIY)KUTh JUIsl 3B'I3yBaHHS HAaOOpIB JaHUX, YKa3yluu
0aTbKIBCHKUI HAOIp JAHUX.

Knac TDataSource wmictuth HaOip BiIacTUBOCTEH 1
METO/IiB, IO BUKOPHCTOBYIOTHCS I JIOCTYNy 10 HaOopy
TaHUX, BKIIOYAIOYN HACTYITHI:

o AutoEdit - BnactuBicTh, MmO BU3HAYAE, 4u OyJe
aBTOMATHYHO BHKJIUKaTuCs Meton Edit Habopy maHux mpu
oJlepkaHHI (PoKyca €JIeMEHTOM KepyBaHHS, aCOIIOBaHWM i3
JDKEPETIOM JaHuX;

e DataSet - BIIACTHBICTD, 111(0) BKa3ye
BUKOPHUCTOBYBaHHN HAOIp JTaHMX.

3MiHIOIOYM 3Ha4YeHHs BiacTHBOCTI DataSet mim wac
BUKOHAHHSA, MOXHa €(EeKTUBHO INEepeMUKAaTUCS Ha POOOTYy 3
pi3HUME HabOpaMHu JaHUX, BiToOpakalo4n pi3Hi HAOOpU JaHUX
y TUX CaMHX €JIEMEHTaX KepyBaHHSI.

DataSource.DataSet := Tablel;.

e FEnabled - BmactuBicTh, 10 BHW3HAYae, YU OyJe
€JIEMEHT KepyBaHHS Bi0OpakaTH acoIliifoBaHi 3 HUM JlaHi, a0o
Oyze BimoOpakaTucs MOPOXKHIM;

e State - BIACTHUBICTH, IO IO3BOJIIEC BU3HAYUTH CTAH
BHUKOPHCTOBYBAHOTO Ha0Opy JAaHUX.

if DataSourcel.Dataset <> nil then

//KHOTIKa JOCTYIHAa TUIBKH B TOMY BHIAJKY, SKIIO
Habip

//maHux riepeOyBae B CTaHi pearyBaHHs

//abo BCTaBKH HOBOTO 3aIIUCY
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BtnPostl.Enabled := DataSourcel.State in [dsEdit,
dslnsert];

Knac TTABLE BuxopuctoByeThCs Uit AocTyny 10 bBJ]
3a JIONOMOTOI0 BH3Ha4deHHs kepena naHux DSN i imeHi
tabmumi BJ[. Tlpu 1mpoMy nomyckaerscsi BUOIp BCIX IOJIIB
Tabaumi a0o TLILKM YAaCTUHM IIOJIB, a TaKoX 3aBJaHHS
¢biTpTpa, M0 BU3HAYAE, SKI pAaKa Ta0IUIi OyIyTh JOCTYIHI.

Komnonentu tuny TTable MOXyTh BUKOPHUCTOBYBATH
BCi BJIACTUBOCTI i METOJM, HacligyBaHi Bij kimacy TDataSet, a
TaKOX BIIACTUBOCTI W Metomu kiacy TTable mis wHabopy
TaHUX, BKIIOYAIOYN HACTYITHI:

e DatabaseName - BIaCTHBICTb, IO BH3HA4Yac IM'S
okepena ganux DSN;

e (CanModify - BiacTUBICTh, IO BH3HAYAE, YU MOXKE
JI0JJaTOK BUKOHYBATH BCTaBKY, pelaryBaHHS W BUIAJCHHS
3aIUCIB y TaONIuUII;

e Defaultindex - BmacTHUBICTH, 1[0 BH3HAYa€, YU
HaJIeXKHI JaHi B TaOMUIli OyTH BIOPSIIKOBAHI MPH ii BIAKPHUTTI.
Skmo  3HaYeHHs  BIACTHBOCTI  JopiBHIOE True (3a
3aMOBYYBAaHHSIM), TO BHUKOHYETHCS BIOPSAIKYBAaHHS  TIO
MIEPBUHHOMY KJTF04i a00 yHIKaJIbHOMY IHAEKCI;

e IndexName - BIIaCTHBICTB, IO J03BOJISIE€ BU3HAYMTH
BTOPUHHHUN 1HJEKC, BHKOPUCTOBYBAaHWUH ISl COpPTYBaHHS
Ha0Opy JaHUX, AKi BIIKPHBAIOTHCS;

e Exclusive - BIacTUBICTB, 110 J03BOJISIE BCTAHOBHTH
BUHSATKOBHHA PEXKUM JIOCTYyIly IO TaOmuIli (3HAYCHHA
BJIACTUBOCTI IOBHHHE OyTH BU3HAYEHE JI0 BIAKPUTTS TaONIHIII);

e MasterSource - BJIACTUBICTh, IO BH3HAYAE IM's
KOMIOHEeHTa "mkepeno naHuX" OaTbKIBCHKOI TaOMHIN JyIst
BCTAHOBJICHHS BITHOCHMHHM MDK TaOmuisiMu "OaTbKiBChKa-
novipHs";

e MasterFields - BiaacTuBicTh, IO BU3HAYa€ oxgHE abo
KiTbKa MOJIIB 3 0aThKIBCHKOT TaOMNHII, CITY>KOOBIIIB IS 3B'S3KY
3 BIIMOBIIHUMH TOJISIMU JTaHO1 nodipHboi Tabmwuii (Lle 3amae
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BITHOIIEHHS MDK OaThKIBCHKOIO W JIOUIPHBOIO TAOIHIISIMHU.
[Tosnist B cIMCKY PO3AUIAIOTHCS KPAMKOIO 3 KOMOIO);

e ReadOnly - BnacTHBICTh, IO JI03BOJISIE BCTAHOBHUTH
TSt TAONUIL PEXKUM JOCTYMY "TUTBKH JUTS YUTAHHS';

e TableName -  BJacTuBiCTh, MO0  BKa3ye
BUKOPHUCTOBYBaHy Tadnuio bJI;

e RecNo - BJIacTUBICTB, IO BKa3ye HOMEP MOTOYHOTO
3anucy Habopy JaHuX;

e FindKey - MeTo/1, 1110 BUKOHYE TIOIITYK 3HAUEHHS a00
3HA4YeHb, IEPEPaXOBAHMX Yy CIIUCKY, ISl KIFOUOBOTO TOJIS;

e FindNearest - meron, mo mepemimae Kypcop Ha
3aluC, IO MICTUTh 3HAYEHHS, HaWOUIBII ONU3bKE M0
3a3HAYEHOTO 3HAYEHHS KIIOYOBOTO TOJSA (MOUIYK MOXKe
BUKOHYBATHCA SIK MO0 OJJHOMY 3HA4YE€HHIO, TaK 1 MO JEKUIBKOX,
SIKIIIO BUKOPHCTOBYETHCS CKJIAZCHUH THIIEKC).

e Locate - MeroJ, BUKOPUCTOBYBAHHMU JUIS TIOUIYKY
MEPIIOr0 BXOJUKEHHS 3HAYSHHS 3a3HAYEHOT0 IM0JIs 200 Habopy
TOJTIB (SIKIIO 3aI¥C 3HAMIEHUH, TO BOHA CTAE MOTOYHOIO).

Knac TQUERY no3Bonsie BHUKOHYBaTH OyIb-sKHN
SQL-oneparop, mnpunyctumuii 1no cuHtrakcucy ODBC-
JIpaBEPOM. Sxio AK 3/1IICHEHHUH omneparop
BukopuctoByerbess SQL-onepatrop SELECT, To KOMIOHEHT
noBepTae HaOip naHux (pe3ynpTyrounii HaOip). Ha BiqMiny Bin
knacy Ttable, kmac TQuery m03BoJIsIE CTBOPIOBATH HaboOpH
JaHUX 3 JIeKUIbKOX TalOnMib, a TaKoX OOMEXyBaTH
oJlep)KyBaHMI Halip JaHMX NMEeBHUMHU ymoBaMmu. Lle ckacoBye
HEOOX1/THICTh T0OYBaHHS BCiX 3amuciB TaOMUIll B HAOIp JaHUX,
10, Y CBOIO Yepry, 3a0MIa/DKYE MaM'sITh, CKOPOUYE MEPEKHHIMA
Tpadik s BurydeHux b/l 1 3MeHmIye yac gocTymy.

Jlng  BuszHaueHHs HaOopy pganux TQuery Bapro
BCTAHOBUTH 3HA4YeHHS BiacTBocTi SQL ¥, MOXIUBO,
BrnacTuBocTi DatabaseName (BmactuBicte DatabaseName
BU3HaYae iM'd JpKeperna JaHuX, ajne i aeskux bJl moxxHa
3aJaTy MOBHE iM'S TaOUIIi, 110 BKIIFOYA€E MICIIE pO3TaIlyBaHHS
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¢aitnmy, y Ttekcri SQL-omeparopa, - y IbOMY BHUIAJIKY
BiacTuBicTh DatabaseName He BUKOpUCTOBYeThCs). HaitOinmbmn
NPaBUIBHUM TIIXOJOM BCE-TaKd BapTO BBAXATW TOH, IpH
akoMy iM'ss DSN mkepena naHMX YKa3yeThCsl BIIACTHBICTIO
DatabaseName, a B SQL-oneparopi BU3Ha4a€TbCA TUIBKH IM's
TabnuIi 6e3 BU3HAUYEHHS 1i MICIIsI pO3TalTyBaHHS.

3a 3amoBuyBaHHSM, Halip naHuX, (HopMOBaHMIA
komnioHeHToM TuUny TQuery, He penaryerbcs. s Toro mo6
3HaYeHHsS B CTBOPEHOMY Ha0Opi /JaHUX MOXHa Oy’o
penaryBatu, He0OX1THO BUKOHATH OJIHE 3 HACTYITHUX JIii:

3B's13aTU KOMIMOHEHT TQuery 3 KOMIOHEHTOM THUITY
TUpdateSQL (mampuknan: Queryl. Queryl.UpdateObject:=
UpdateSQL1;) 1 Bu3HauWTH IS OCTAHHBOTO 3HAYCHHS
BractuBocti ModifySQL (nanmpuknaxa: update TBL1 set F1 =
:F1, F2 = :F2 where F3 = :OLD_F3);

YCTAaHOBUTH 3HA4YeHHA BIAacTuBOCTI  RequestLive
piBauM True (miaTpUMKa ITi€] MOXKJIMBOCTI 3aJICKHUTh BiJI
BUKOpHUCTOBYBaHO1 BJI).

e Kmac TQuery MICTHTh BIACTHBOCTI W METOJH,
BUKOPUCTOBYBaHI JUIsi poOOTH 3 HAOOPOM JaHMX, BKIIFOYAIOUU
HACTYITHI:

e DataSource - BIacTUBICTb, IIO JO3BOJISIE BKa3aTH
0aThKIBCHKUN HAOIp JaHUX (VI BiTHOIIEHHS "OAaThKIBCHKHIA-
DOYipHii").

Hanpuxkman, skmo BnacTuBicTh SQL MICTUTH 3HAYCHHS
'SELECT * FROM Tbll t WHERE (t.FNo = :FNo)', e
3Ha4eHHs 3MiHHOTO 3B's3Ky :FNo Oyae Bu3Hauatucs i3
IDKepesia TaHuX, 3a3HaueHoro BiacTuBicTio DataSource.

e Params - BIAacCTUBICTh, IO MICTUTh CIIMCOK
napameTtpiB g SQL-omeparopa.

e RequestLive - BIacTUBiCTh, IO BU3HAYAE, YU Oy
MOXJIMBICTh ~ peAaryBaTd  CTBOPIOBaHHW  Halip  JaHHMX
(MOXNHBICTE OJIEpPKAaHHA 10 MOTUQPIKYE PE3yIbTYIOUOTO
HabOpy 3aJeKUTh Bil BUKOpUCTOBYBaHOTO SQL-cepBepa);
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e SQL - BnacTWBICTh, IO MICTUTh TeKCT SQL-
omnepatopa (s aBromarudHoro GopmyBanHs SQL-omeparopa
MO’KHA BUKJIMKATH 3 KOHTEKCTHOTO MEHIO KoMmnoHeHTa TQuery
niamor SQL Builder);

e DatabaseName - BIaCTHUBICTh, IO BH3HAYa€ IM's
JpKepena JaHuX, skl migkmodaroTrees, (im's DSN  mkepena
naaux abo im's, yBeaeHe kiacom tuiry TDatabase);

e ExecSQL - merox, mo Buxkonye SQL-omeparop,
3a3HadeHui BiactuBicTiO SQL (mis SQL-omepartopa, mio
CTBOpIOE Hallp naHux, 3aMicTh ExecSQL BUKOPHCTOBYETHCS
Metona Open).

e ExecSQL MoxHa BukiIukatu st Takux SQL-
omneparopiB  sik INSERT, UPDATE, DELETE, CREATE
TABLE i T.m.

Axmo nepen BukiukoMm ExecSQL He OyB BUKIMKaHMIMA
meron Prepare, 10 SQL-omepatop Oyae oagHO4YacHO U
BIIKOMITIUILOBAHUM, 1 BHKOHAHUH.

e Prepare - meToj, MmO BUKOHYe KoMmmursmito SQL-
oreparopa.

Buximk 1mporo meromy mnepen ExecSQL  30umbirye
MIBUJKICTh ~ BUKOHAHHS  3alUTy TpuU  OaraTopa3oBoMy
noBTOpeHH! BUKIMKIB ExecSQL mnst Toro camoro omeparopa
(Hampukiaa, napaMeTpu3oBaHoOro 3amuty). lLle no3Bouise
BigkommutioBaTH SQL-omeparop TUNbKM OIWH pa3, a MOTIM
6aratopa3oBo HOro BUKOHYBATH.

Knac TSQLTABLE npencrasise tabmuiio b/,
TOCTYIHY Ul KJTi€HTa K CIpsAMOBaHMN HaOip manux. Takuii
Ha0ip MICTHTh BCi 3amucH JUId TOJIB, NEBHUX Yy Kiaci
TSQLTable. OG'exr Ttuny TSQLTable mnoBunen Oyru
noB's3anuid 3 00'ektom THIy TSQLConnection, mo BHu3HaYae
3'eTHAHHS 13 JpKepesnoM naHuX. Jlns BigoOpakeHHS TaKoro
HaOOpy JaHUX HE MOXKHAa BUKOPHUCTOBYBATH TAaOJHIIO, TOMY
0 B KII€HTa BIICYTHIA Kem mam'sTi Ui HaOOpy JaHUX.
3Ha4YeHHs TOJIIB TaOIUII MOKHA BiTOOpakaTH KOMITIOHEHTaMH

91



tuny TDBText abo TDBEdit. [yns nepemimens 1o Habopi
3aMmuciB TOCTYMHI Tibku MeToau First it Next.

[Ticnst po3mimeHHss B Moyl JaHux abo Ha (opmi
KOMIOHEHTa Tpeba BHMKOHATH HACTYNHI [ii: YCTaHOBHTHU
sHaueHHss  BuactmBocTi  SQLConnection  KOMIOHEHTa
TSQLTable, BuOpaBmm nonaHuii paHilie KOMIIOHEHT THITY
TSQLConnection i3 MPOMOHOBAHOTO CHHUCKY; BU3HAYUTH IM's
tabmuii bJl, BukopucToByBaHO1 AJ1st MOOYIOBU HAOOPY JaHUX,
BU3HAUMBIIU BJIACTUBICTH TableName KOMITOHEHTa
TSQLTable.

Knac TUPDATESQL no3Bonsie s HAaOOpiB JaHMX,
CTBOPEHHUX 3 JIOCTYIIOM "TUTBKH JJIsl YUTAHHA", MiATPUMYBaTH
MOJKJIMBICTh IXHBOTO BiTHOBIICHHS 32 JOIIOMOTO BUKOHAHHS
SQL-oneparopa.

Knac TUpdateSQL peanizye HacTymHi BIACTHBOCTI i
METOTH:

e DeleteSQL - BmactuBicTh, mo Bu3zHayae SQL-
oneparop DELETE.

e InsertSQL - BmacruBicTh, MmO BHU3HAYae SQL-
oneparop INSERT.

e ModifySQL - BmacTuBicTh, 1O BHU3Ha4yae SQL-
oneparop UPDATE.

e ExecSQL - meTon, mo0 BHKOHYE OJWH i3 3aJaHHUX
SQL-omeparopiB (3aJIe)KHO Big 3HAYEHHS TapaMeTpa, IIo
BKa3ye HACTYTHUMH KOHCTaHTaMH: ukDelete,
ukInsert,ukModify).

Knac TDATABASE peanizye po6oty 3 o0'ekrom "BJ1"
1 Haymae 3acobu KoHTporo Han 3'enHaHHsM 3 BJ[. Kommonent
tumry TDatabase 103BoJIsie€ YIIPaBISTH TPaH3AKITISIMHE.

His pobotn 3 kommoHeHTOM TDatabase HeoOXiqHO
BCTAaHOBUTH  3HA4YeHHS  BiactuBocteid  AliasName i
DatabaseName. fxmo 3HaueHHsM BiacTHBOCTI AliasName
3a3HayeHnid DSN icHyrouoro mpkepena 1aHUX, TO po3poOIoBayd
MOK€ CaM BHM3HAYUTHU OyAb-SKMH BHYTPIIIHIM (IS T0IaTKa)
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niceBnoniM BJ1 1 3amaru ioro y BmactuBocti DatabaseName. Y
[IbOMY BHIAAKY a1 Oynp-SKOTO HAa0OpYy NaHUX Yy CIHCKY
3HaueHb BJIacTUBOCTI DatabaseName Oyne BimoOpaxkarucs
mopsimt 3 ycima gocrynHuMH DSN  pkepenamMu  JaHHX i
BHYTPILIHIN TCEeBIOHIM, 3a1anuil BiacTuBicTio DatabaseName
komnonenTta TDatabase.

Y Tomy Bumanky, skuo DSN He Bu3HaueHui, TO
BrnacTuBicTh DatabaseName TOBHMHHA MICTHTH TIOBHE iM's
¢daitny BJl, a BuactuBicth DriverName - yka3yBatu
BukopuctoByBanuiit ODBC-ppaiisep.

Komnonenr tunmy TDatabase mo3Bomsie ympaBisTu
pexuMamMu  poOOTH 3 HabopaMu JaHUX 1 TpaH3aKIIIMH,
BUKOPHCTOBYIOYM HACTYIIHI BJIaCTUBOCTI i METOTH:

e Exclusive - BIacTUBICTh, MO JO3BOJISE JIOAATKY
oJiepaTu  BUHATKOBUM  jmoctyn g0 BJ[  (skmo 1e
niarpumyetbest SQL-cepBepom);

e InTransaction - BIacTUBICTH, IO BKa3zye, 4u Oyia
BukoHaHa s b/ Bukiuk metoy StartTransaction.

e ReadOnly - meron, mo BKa3ye, Yd BCTAHOBIICHHH
s 3'eqHands 3 b1 moctyn "Tinbku unTaHHS".

e Translsolation - mMerox, mo 3amae piBeHb 130T
IpU KepyBaHHI TpaH3akmisMu. PiBeHb 3oismii BU3HAYaE, SIK
JlaHa TpaH3aKI(is Oy/le B3a€MOJIATH 3 IHITUMHU TPAH3AKI[ISIMH,
0 MPAIIOITh 13 TUMH CaMUMHU TaOMUIsIMHU. BractuBicTsh
Translsolation Moxe OyTH 3a3Hau€HO OJHUM 3 HACTYITHHX
3HA4YEHb:

tiDirtyRead - TpaH3akilis Moke YMTaTH JaHi, aki Oynu
3MiHEH] iHIIIOIO TPaH3aKIIIE€I0, ajie JUI SIKUX He OyB BUKOHAHHN
BukiuK Commit (ikcarist 3MiH);

tiReadCommitted - no3Boyise B OAHIM TpaH3aKIii
yutaTh (ikcoBaHi 3MiHHM, 3poOieHi B 0a3i JaHHWX IHIIOKO
TPaH3aKIII€IO;

tiRepeatableRead - icTuHHICTH HaHUX TapaHTYETbCA Ha
YBECh YaCc YHWTAHHSA, 1 TpaH3aKIlil He OauWTh HISKUX 3MiH,
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3poONeHNX  IHIIOKW  TpaH3akmielo. [Ilpounrtanuit  3amuc
3aJIMIIAETHCS TIOCTIHHOT, MOKU B Hild HE Oy1yTh 3p00IeHi 3MIHU
yCcepearHi caMoi TpaH3aKIIii;

e StartTransaction - MeToA, MO BiAKPUBAE HOBY
TPaH3aKIIio;

e Commit - MeToJ, MO BUKOHYE (piKcalilo MOTOYHOT
TpaH3aKIIii;

e Rollback - meron, mo BHUKOHYE BIAKIT MOTOYHOT
TpaH3aKIIii;

e Execute - Meroa, IO BUKOHYE 3a3HauCHHH
napamerpoMm SQL-omepaTop, 1110 HE MOBEPTAE PE3YJIBTYIOUOIO
Habopy.

Knac TADOCONNECTION 3a0e3neuye 3'eqHaHHS 3
TaHUMU, JIOCTYII JI0 SIKUX peanizyerbcst uepe3 ADO-00'exTH.
ADO-00'ekTH 103BOJISIIOTH TPAIIOBATH 3 PI3HUMHU CXOBHIAMU
IaHuX, SKi MOXyTh 1 He Oytm SQL-omeparopamu. OO'ektn
turty TADOConnection BUKOPUCTOBYIOTH JJISi JOCTYILY [0
nanux OLE DB nposaiinepu.

Komnonentn TADOCommand # TADODataSet
3B'I3YIOTBCSL 13 JDKEpENOM JIaHUX 3a JIOTIOMOror 00'ekTa
TADOConnection, yka3ylud TOCWIAHHS Ha HBOTO SIK
3Ha4yeHHs BiaactuBocti Connection.

Hns inenTudikamii 3'eqHaHHS HEOOXIMHO BU3HAYUTH
3Ha4yeHHs1 BiactuBocTi ConnectionString (psitox 3'eTHaHHS)
komrioneHTa TADOConnection, 0 MOKe TPYHTYBAaTHCS Ha
BKaziBIli: datalink-¢aiiny; psaka 3'enHaHHS.

Slkmo sk 3HayeHHs BiactuBocTi ConnectionString
3a3HaueHe iMm's UDL-¢aiinmy, TO HAacTpOrOBaHHS 3'€THAHHS
MOXHa BHKOHYBaTH aBTOHOMHO BiIl JoJaTka (HaIpUKIIA,
ykasytoun im'st B[ Microsoft SQL Server Ha motounomy I1K).

3.4 Ki1acn KOMIIOHEHTIB KepyBaHHS JaAHUMHU

KomMnoHeHTH KepyBaHHS JaHMMM pO3TAIllOBaHI Ha
cropinmi Data Controls manitpu kommoneHTiB. bararo xTo i3
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[IUX KOMITOHEHTIB aHAJIOTTYHI eIEeMEHTaM KepyBaHHS CTOPIHKU
Standard, 3 Ti€er0 nuIIe BIAMIHHICTIO, IO 3B'I3aHO 4Yepe3
JpKepeno JaHux (komnoHeHT tuny TDataSource) 3 meBHUM
nosieM (abo moisiMu) 3 HAOOPY HaHUX (KOMITOHEHTIB THUITY
TTable abo TQuery).

bibmioreka VCL Hamae HACTyNmHI KJIaCH KOMIIOHEHTIB
KEepYBaHHS JTaHUMHU:

e TDBGrid - xnac, mo A03BoJIsi€ BiqoOpaxaTu 3amucy
HAO0Opy JaHUX y BUDVISAI TaONWIl W yOpPaBIATH [HMH
3arrcamH.

e TDBNavigator - kac, o Hajae 3aco0u HaBiraiii Mo
HaOoOpl JaHWX, a TaKOX MOXIMBOCTI JOJaBaHHS HOBUX
3alUCIiB, BKJIIOUEHHS PEXHMY pelaryBaHHs, NPHCBOEHHS W
CKacyBaHHS 3poOneHuX 3MiH. [l Toro mio0 mporpamMHO
iHilifOoBaTH [is, BUKOHYBaHa II0 IIUTJUKY Ha KHOIIII
HaBiratropa, BapTO BUKJIMKATH METOJ BtnClick:
DBNavigator1.BtnClick(nbPost); // TlpucBoenns 3poOneHux
3MiH.

Komnonenr = TDBNavigator Moxke  BigoOpaxaru
KHOTIKH, 10 BKAa3YIOTh HACTYITHUMU KOHCTaHTaMM:

nbFirst - mepexin 10 mepuoro 3amnucys;

nbPrior - mepexif 10 MONepeHBOTO 3aIHUCY;

nbNext - mepexiz 10 HACTYITHOTO 3aIHUCYy;

nbLast - mepexif 10 OCTaHHBOTO 3aITUCY;

nblnsert - BcTaBka mepes MOTOYHUM 3alIMCOM HOBOTO
3anmucy ¥ mepexija Ha Hef;

nbDelete - BuianeHHs: TOTOYHOTO 3aIHCY;

nbEdit - mepexig y peXuM penaryBaHHsS IOTOYHOTO
3aIucy;

nbPost - BHECEHHs 3MiH MOTOYHOTO 3anucy B b/1;

nbCancel - ckacyBaHHs 3MiH, 3pOOJICHUX Y TOTOYHOMY
3amuci;

nbRefresh - moBTOpHE 3unTyBaHHS 3HA4YEHb MOJIB i3
JpKepera JTaHHX.
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e TDBText - Kkjmac, IO [JO3BOJSE SK HAIMC
BiJOOpakaTh 3HAYEHHS TMOJS TOTOYHOTO 3amucy Habopy
TaHUX.

e TDBEdit - «xmac, mo peanidye poboTy 3
OJTHOPSIIKOBUM TIOJIEM peJaryBaHHSI.

e TDBMemo - kiac, IO peanizye OaratopsjakoBe
0JIe pelaryBaHHs, y SKOMY MOKHA BiJoOpakaTH i 3MIiHIOBAaTH
3HA4YEHHs TOJIsl HA0OPY JTAaHHX.

e TDBImage - knac, mo peanizye 00'ekT "pucyHoOK", y
AKOMY MOXHA BimoOpaxxaTu ¥ 3MIHIOBaTH 3HAYCHHS IIOJIS
Habopy nanux Gopmary BLOB.

e TDBRadioGroup - xkjac, mo peani3ye Tpymy
PaTIOKHOTIOK, sIKi TTOB's13aHi 3 mosieM BJI. 3acTocyBaHHS Takoro
o0'ekTa  Hajgae  KOPHCTyBayeBi  3pY4YHY  MOJXKJIHMBICTh
BCTaHOBJIOBaTH 3HadeHHs mnons bJl, BuOuparoum iforo i3
MIPOTIOHOBAHUX OTIIIIH.

e TDBCheckBox - kiac, mo peanizye KOMIIOHEHT
"mpanopets ", o noB's3aHui 3 mosem b1,

e TDBListBox - xmac, mo peani3ye KOMIIOHEHT
"cnucok", SKUH BHUKOPUCTOBYETHCS Uil BilOOpaskeHHS
3HAa4eHb TOJs Ha0Opy HaHWX. 3HA4YeHHs, BiNOOpaKyBaHi B
CIIHCKY, YTPUMYIOTHCS Y BIaCTHUBOCTI [tems.

e TDBComboBox - kiac, mo pearizye KOMIOHEHT
CIHMCOK, IIOPO3KPHUBAETHCSA,", 1110 BUKOPUCTOBYETHCA IS
BiZIOOpaKeHHsT 3HAYeHb I0Ji1 HaOOpy [aHUX. 3HaueHHS,
BiZIOOpakyBaHi B CITUCKY, YTPUMYIOTCS Y BIACTUBOCTI [tems.

e TDBLookupListBox - «kmac, 1mo  JI03BOJSE
BUKOHYBaTH TIEPETJIA] CIHCKY, 3allOBHEHOTO 3HAYCHHSIMHU
noJiiB 3 iHmoro Habopy manux. Halip manux, 1o meperisjiae,
yKa3yeTbCcsl BiacTuBicTIO ListSource, mo mnepernsgae moie
(abo moms) - BmactuBicTio ListField. Bmactusictes KeyField
yKa3ye 1oJie Habopy, 0 Meperiisiaae, TaHOMY, BIAMOBITHOMY
MOJIF0 TIOTOYHOTO HAOOpy JaHMX, IO BKa3ye BIACTUBOCTSIMHU
DataField # DataSource. [lanuii kmac n03Bossie BUOHMpaTH

n
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3HA4YEHHs I0JI MOTOYHOro HabOpy MaHMX 3 IHIIOTO Habopy
TaHUX, IO TIepeTsiiac;

e TDBCtrlGrid - kiac, mo peamizye 0COONHUBHIA BHJ
TabNMI, y sSKiii KOXXKEH 3amuc BiOOpaXKaeThbcs Ha OKpeMid
naHemi  (KUTbKICTh TaHeNed y KOMIIOHEHTI BKa3yeThbCs
3HAYCHHSIM BiaacTUBOCTI RowCount).

3.5 opii, sKi iHiniOIOTHCA 1J151 HA0OPIB JaHUX:

AfterCancel # BeforeCancel - BimOyBaeTbest micist/mno
CKacyBaHHS B JOJATKy BCIX 3MiH, 3pOOJICHHUX YISl TOTOYHOTO
3aIucy.

AfterClose 1 BeforeClose - BimOyBaeTbes mMicist/no
3aKpUTTA Habopy nanux i nepekiany b/l y cran dslnactive.

AfterDelete it BeforeDelete - inimiroeTscst micis/mo
BUJIAJICHHS JOJATKOM TOTOYHOTO 3amucy, MepeKyiaay Habopy
naHux y cran dsBrowse i1 mepemimieHHs MO3UIlii Kypcopy Ha
ToTIepe IHii 3amuc.

AfterEdit # BeforeEdi - BimOyBaerbcs micis/mo
MOYATKy peAaryBaHHs JOAATKOM IIOTOYHOTO 3aIHCy.

AfterInsert it Beforelnsert - BinOyBa€eTbes micisi/mepiie
HDK JJOJJaTOK BCTaBUTh HOBUH 3aIIiC.

AfterOpen i1 BeforeOpen - BinOyBaerbes micisi/mepiie
HDK JIOJJATOK BiKpUe HAOIp JaHUX, alie IO TOTO, 5K SKi-HeOy b
JOCTYIHI aHi Oy1yTh BifoOpakeHi.

AfterPost it BeforePost - BinOyBaeTbcs 10 3aBEpIICHHS
MepeHOCy 3Ha4YeHb aKTUBHOTO 3amucy B BJl abo BHyTpimHii
KeIl.

AfterRefresh it BeforeRefresh - BinOyBaeTnscs micst/mo
BiZJTHOBJICHHS HAaOOpy JaHUX.

AfterScroll # BeforeScroll - BinOyBaeThcst micst/mo
nepeMilleHHs TTO3HUIliT Kypcopy Ha IHIINHN 3a1mcC.

OnCalcFields - BimOyBaeThcs Mpu BIIKPUTTI HAOOPY
JTaHWX, mepeknany horo B cran dsEdit, mepemimenHi ¢gokyca
YBEJICHHS BiJl OJJHOTO KOMIIOHEHTA JI0 iHIIOMY ab0 Bi OJHOTO
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CTOBIIIA JI0 IHIIOTO, MpW 3MiHAX 3amucy abo mpu noO0yBaHHI
3armucy 3 bJI, anme TiTbKM B TOMY BHUMAJIKY, SKIIO 3HAYECHHS
BrnactuBocTi AutoCalcFields nopisaioe True;

OnDeleteError - iHIIIOETBCS, KO TpU  CrpoOi
BUJANICHHS psAaKa BigOyrmacs TOMHIKAa - OyJlo KHHYTE
BUKJTIOYEHHSI.

OnEditError - iHimito€ThCs, SKIO MpH cHpoli 3MIHH
a00 BCTaBKM 3amucy BimOymacs TOMWIKa - OyJo KHHYTE
BUKITIOYEHHSI.

OnPostError - iHilit0€THC, SKIIO TpHU crpoOi mepeaaTu
3MiHy a00 BCTaBKY HOBOTO 3alHCy BiIOYBa€ThCs MOMMIIKA -
KHAJIA€THCS] BUKITIOUCHHS.

OnFilterRecord - BinOyBaeTbcsi mpu 3MiHI aKTHBHOTO
3aMucy W TUTbKM B TOMY BHIIAJKy, SKIIO BJIACTUBICTH State
HaOopy JaHuX ycTaHoBieHO piBHUM dsFilter, a BiacTuBiCTH
Filtered nopiatoe True. 11{o6 3ammc OyB BkItOUeHHH y HAOip
TaHuX, A Hel BapTO BCTAHOBUTH Mapamerp Accept piBHUM
True.

OnNewRecord - BimOyBaerbcss mpu BcTaBmi  abo
JI0JTaBaHHI HOBOTO 3aITHCY.

4 TIpoekTyBaHHS MOIYJiB 10JATKIB

4.1 Anani3z ¢pyHKuioHaJIbHOI Mo/eJ/Ii mpeAMeTHOI 001acTi
B/l

BxigHuM#u ~ JaHUMU Ui BHPINICHHS — 3aBJAaHHS
MpOoeKTyBaHHS MonymiB goaatkiB B/l € iepapxis ¢ynkmiii. Ha
BUXOJ1 PO3POOHHK MOBHUHEH OTPUMATH OMHC (crierudikaio)
MOJYJIIB JIOAATKIB, a B TIPOIECI MPOEKTYBaHHS MOJIYJIIB
po3pobHUK Oymye BimoOpakeHHs Oi3HEC - BHUMOT ¥
crnierudikarii MoIyiB.

Anroputm niit po3pobHuKa bJ] mossirae y HacTyImHOMY:
CIIOYaTKy pPO3pOOHHMK HaMaraeThcsi cPopmyloBaTH Oi3HEC -
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BuMoru ((QyHKIil) y caMoMy 3arajJbHOMY BHUIJIA[I, a MOTIM
BHUKOHYE JIEKOMITO3HIIIF0O KOKHOI Takoi Oi3Hec-(QyHKIII 10TH,
MOKH He Oynie oTpuMaHa Jiesika (PyHKIisl, SKy MOXHA BBaXKaTH
aTOMAapHOO (PYHKITI€TO.

PosrisiHeMo METO0MI0TiF0 MPOSKTYBAHHS Ha MPUKIIATI.
Posrnsinemo QparmeHT iepapxii QyHKIIH s 0OpoOku 3asB
PO BUIUIATY CTPAXOBOTO BiMmIKoayBaHHS. Ha cropormieHii
cxemi puc. 4.1 moxaszana ¢Qynkmis "2. O0poOutH 3asBy".
Bukonanns miei ¢QyHKIOiI BKJIOYa€ BHUKOHAHHS YOTHPHOX
¢bynkuiid HactynmHoro piBHs: "2.1. 3apeectpyBaTh 3asaBy", "2.2.
VYxBanmutu pimeHas moao 3assu”, "2.3. 3aidCHUTH MaTik 3a
3asB010", "2.4. 3aKkpuTH 3a4BYy".

Ha puc. 4.1 mnokasana mojanpiia JIEKOMIO3HIIIS
¢bynkuii "2.2. YxBanutu pimeHHs mojo 3as8u". OTpuMaHa Ha
npoMy erami  Qynkmis  "2.2.5. Jlo3BoautH peMOHT" €
aromapHoro ¢yHkuiero. PemoHT Ho3BosisieThcs abo  He
JI03BOJISIETHCSL.

IMpu posrmsni iepapxii ¢yHKIiH po3poOHHUKOBI b/l
BapTO 3BEPHYTH yBary Ha HaCTYITHI MOMEHTH:

e vy ¢yskuioHaneHiil Mozeni B/l onucyrorecs Gi3Hec-
¢yHKIiG, 1 He Bci BOHM OyayTh  0Oe3mocepesHbO
MiATPpUMYBATHCS 101aTKOM B/1;

® IpHU PO3TJIAAL iepapxXiil HEpiIKO BUHHUKAE CHUTYAIlisd,
KOJIM €K3eMIUIIPH OJHI€T i Tiel sk (QyHKHil OyayTh MaTH pi3Hi
HOMEpH.

SIKmo B mepmioMy BHUNAAKY J0AATKOBY iH(oOpMaIito
npo Te, sAKi Oi3Hec-QyHKIT OynyTh peani3oBaHi B CHUCTEMI,
MOKHA OJIEpXKaTh BiJ KEpiBHHKA TMPOEKTY, TO B JPYromy
BUIAaKy po3poOuuk bJl, HalliMoBipHiIe, Mae cmpaBy 3
MTOMMJIKOIO aHATITHKA Y BU3HAUEHH1 PyHKIII.

4.2 BuzHaueHHs1 pyHKUii
ITpu po3poOmi iepapxii (yHKIIH aHATITUK MOBHUHEH
HA/IaTH TEKCTOBHIA OIHKC JI0 KOXHOT (PYHKIIii, MprHHAWMHI 15
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BEPXHBOTO I caMOTo HWXKHBOTO PIBHIB iepapxii. baxkaHo, mo6
y IbOMY omrci aHamiTuku BUusum cyTHOCTI [1O. Tle BaxxmuBo
JUIsi TOTO, o0 3HAaTH 3 sikuMH cyTHocTamu [1O mpairoe
¢byHKIisA, TOOTO SIKi MOTEHIIHHI 00'ekTH pensiiitnoi b/l 0yayTh
BUKOPHCTOBYBATHCS B KOXKHIN QyHKIIi. SKio 11e He 3po0iieHo,
TO po3poOHuKam BJ] mpuiine poduTtu 1e camocCTiiiHO.

Hpuknan. Busuavenusn ¢yuxyii "2.2.2. Ilepesipumu yu
yxeaneHa 3asnea”.

"Oodepoycamu 1 3apeecmpysamu  6ci  HeOOXIOHI
cmpaxoeor komnauicro gioomocmi npo 3aaey (BIJOMOCTI
1IPO 3A4A4BY), sxkntouarouu 6ci 00KNAOHI 8i0OMOCMI NPO mpemi
cmoponu (CTOPOHHI FOPHIUYHI OCOBH) i csiokax
(PI3UYHI OCOFH).

Busuumu cmpaxoeuti nonic (I10JIIC) nma npeomem
HasgHocmi  eunamkosux cumyayiu (BUKJIFOYEHHA) i
susHauumu, 4u Oitomsv yi cumyayii y 6unaoxy O0aHoi 3asa8u
(3A41BA).

AKwo € BuxnoueHHs, mo 3aKpumu 3as6y U CKiacmu
CMAaHOApMHULL TUCM  3ASABHUKOBI NpO 6I0MO8Y Yy Guniami
(JIUCT) 3asnsnuxosi (3AABHUK).

AKWo HIAKUX GUKIIOYEHb Hi, MO 3MIHUMU CIMAmyc 346U
HA OYIKY8AHHS OYIHKU, NPUSHAYUMU U NOBIOOMUMU OYIHIO8AYA
(OLJIHIOBAY)."

I3 mpuknana BunHO, siki cyrHocTi [10 G6epyTh ydacTts y
BUKOHAaHHI (QYHKIIi (BHIUIEHI B TyXXKaX), SK MIHSETbCS CTaH
CYTHOCTI (BHIUIEHO KypCHBOM) i SIKHH alrOpuTM poOOTH wi€l
GbyHKIIII.

I3 mpuknana 3po3ymino, Mo Ha OMY €Tari PO3POOHHUK
B/l y axocTi BXiTHUX JaHUX BUKOPHCTAE TAKOXK iHPOpMaLiiiHy
mojenb 110 B/ (onuc cyTHOCTEH).

[Tpu BuKOHaHHI aHANI3Y (PYHKIIIHI KOPHUCHO MaTH JESKY
tabmumro  (marpumo) "®yaknigs-Cytaicts". g marpuns
MMOBUHHA JIATH BIIMOBIIh HA HACTYITHI TUTAHHS:
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® YY Ma€ KOXKHA CYTHICTh KOHCTPYKTOP ((yHKIIiFO, 1110
CTBOPIOE BCi €K3EMILISIPH CyTHOCTI);

® Yy Mae€ BOHA JecTPyKTop ((yHKIIifo, 10 BHIAJSE
€K3EeMIUIIPH CYTHOCTI);

® € YM TIOCWIAaHHS Ha IO CYTHiCTh (yHKIL, sKi
BUKOPHUCTAIOTH II0 CYTHICTB ¥ sIKUit 00pa3).

[Mporiec anamizy B3aemopii ¢yHKuii W CyTHOCTI
npuitHsITa mo3HadatH  abpemiaryporo  CRUD  (Create,
Reference, Update, Delete - CcTBOpeHHs, TOCHJIAHHS,
Moau(iKaIlisl, BUJATICHHS).

KopucHumu 1711 po3yMiHHS pO3poOHHMKOM 0a3zu naHi
npu3HaYeHH QYHKIIH 1 TOro, SIK JaHi GyHKIil O6epyTh y4acTh
y TpoIieci 0OpoOKH JaHUX y CUCTEMi, MOXKYTh OyTH JiarpamMu
MOTOKY JAHHMX 1 JliarpaMH >KUTTEBHX IMKIIB CYTHOCTEH, SKi
Oynmu po3risHyTi Hamu B JApyrii nekmii. OcraHHi, 30Kpema,
Jal0Th SICHY KapTHHY 3MIHHM CTaHy CYTHOCTI, 1[0 B&KJIHBO Y
BH3HAYCHHI aTPUOYTIB CTaTyCy CYTHOCTI.

4.3 BinoOpaxenns: pyHkuiin y moxayi

OnHuM 3 OCHOBHHMX 3aBJaHb IPOEKTYBaHHS MOJYIIB
I0JaTKiB € modymoBa BinoOpaxkeHHs (GyHkuid y moayni. [lpu
BUpINICHHI 1HOTO 3aBAaHHSA po3poOHuk bBJl moBuHEH
aKIEeHTYBaTH yBary Ha cTpykrypi B/l, 110 cTaHOBUTH OCHOBY
J0aaTKa.

SIK TpaBWMJIO, BUPINICHHS 3aBJaHHS BiTOOpaXKEHHS
(GyHKIIH y MOyl BAKOHYETHCS B YOTHPH €TaIH:

1. Anani3z po6oTH QyHKIIil.

2. IloOynoBa Mojeni CyTHOCTEH, IO MIATPUMYE I
GbyHKIIII.

3. Iloyatn mpoekTyBaHHS (i3UYHOI CTPYKTYpu 3i
CTBOPEHHSI CXEMH, IO MIATPUMYE pPO3pOOJIEHY MOJeNb
CYTHOCTEH.

102



4. 3aBepmuTu IIPOEKTYBAHHS po3po0KOI0
cnenu@ikaniii - MoxmydiB, sKi peani3yloTh (QYHKIIi Ha
3anpornoHoBaHiii cxemi BJI.

[3 3ampomoHOBAaHOrO BUILE MiAXOAY BUAHO, K TICHO
MEPEIUTITAIOThCS Y TPOIECi MPOEKTYBaHHS MPOLECH PO3POOKH
¢i3uunoi moaeni b1 i cienmikariii MmoayniB qogatkis. Takum
YMHOM, SIKIIO PO3POOHMKOM OYB pO3pOOJIEHUIl HYOPHOBHIMA
BapianT ¢izmunoi momeni B/l mo amropurMax, po3TISIHYTUM
HaMH B TOTEPEHIX JIEKIIAX, TO HA IIbOMY €Tari BiH MOBHHEH
OyTu ananToBaHWU 10 peanmizamii QyHKIIH |, MOXIHUBO,
3HA4YHO MepepOOIICHHI.

[Mpu BimoOpakeHHI GYHKLOIH y MOIym HEOOXiTHO
OTPUMATH CXEMY, III0 CTAaBUTh y BIMOBIAHICTh KOKHOT QyHKITiT
MEBHUI MOJYJIb.

Posrnsnemo namry BJI, mo wmictuth iHOpMamioo mpo
CIBpOOITHHKIB, BIAAUIH i ipoeKkTH opranizaiii. [Ipumycrtumo,
BoHa Oynme migrpumyBati Oi3Hec-¢yHkuito "KepyBanus
npoekramu B opranizaiii’. @ynkiionansaa Mmoaens [10 B/ y
TepMiHax iepapxii GpyHKIil HaBeeHa Ha puc. 4.2, a Ha puc. 4.3
HaBeJIEHUH Tmepenik (QyHKIOiH KepyBaHHS TPOEKTaMH B
oprasizarrii.

3aBnaHHs noJsTae y BinoopakeHH1 QyHKITIH 3 mepeiky
Ha puc. 4.3 y nepenik MoaymiB. Cro4arky 3 nepeiiky QpyHKIIii
MOBMHHI OyTH Buiy4deHi Ti ¢yHKmil, ski He OyIyTh
nigrpumyBatucs gogatkoM bJI. Po3poOHuK mnoBimaeThes B
KepiBHMKa TpOEeKTy, o B jgoaatky bJl He OyayTh
MiATPUMYBATHUCS HACTYIHI (QYHKIIIT:

® MPU3HAYUTH  KypaTopa TMpPOEKTy;  CIOBICTUTH
KEepIBHUKIB ITiIPO3/ILTIB;

® CIOBICTUTH CHIBPOOITHHKIB; 310paTu Hapaua;

® MPUCTYMUTUCS 1O BHUKOHAHHS; CKJACTH CIIMCOK
po0ir;

® BH3HAYUTH 00CAT pOOIT; BUSHAYUTH BaPTICTh POOIT;
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EH 1Y mpaemiE e np o exTo M

] IlpEsEauuTH KepIEHEKA IPOEKTY
1 IIposEauuTs EypaTopa OpoerTy
1 BusHauuTH BIOIEET IpOBKTY
EH ] IMpusHauuTH KoMAHIY OpOEKTY

EH 1 Crnactu mna peanizami mpoerTy

1 CrmacTs mepems pobir

1 Birxammw sapobrmed noTysco o

1 Bmmawm ofcar pobir

1 Brmuawmre Bapricts pofit

1 Fosmoaimeres eipobeErs moTyesEo el

1 Bemmaumgac sroHaHHA pobiT

—F ] Posmogimmy pobor b criep o BiTEEmanE
—t1 BurxonyBaTH NpoekT

EH 1 KoutpomoeaTu @ BEHKOHAHHA TPOEKTY
] BreHawpmy opMy seiTHOCT

1] Brmratmms xortpomes Toums

—t 1 Crmacs mas-rpadix komTpOmo

—F1 3maTH OposKT

Pucynox 4.3 - Tlepenix QpyHKIiT ynpaBIiHHS
MIPOEKTaMH B OpraHizallii

® BH3HAUMUTH 4Yac poOOIT; BHU3HAYUTH BUPOOHUUI
MOTY>KHOCTI;

® PO3MOJITUTH BUPOOHUYI MOTYKHOCTI; PO3NOIUTUTH
poOOTH MIX CITIBpOOITHHKAMH;

® KOHTPOJIIOBATH XiI BUKOHAHHS MTPOEKTY.

Taxkum ynHOM, Oyzse oTpuMaHMi Tepenik (GyHKIIH, 1o
noka3aHui y JniBid kojoHmi Tabmuui 4.1. L{pomy mepeniky
¢byHKIIH TOBUHEH OYTH MOCTAaBICHUH Y BIAMOBIAHICT MEPETiK
MoyiiB moxatka b/I.
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KepiBHMK mpoekTy mepenaB po3poOHHMKOBI  BJl
XapakTepuCTUKy nonaTtka bJ[ mono ympaBiniHHS BHKOHAHHSM
MPOEKTIB B OpraHizamii. ¥ IbOMYy A0OJAaTKy Oyne 3.iliCHEHO
00JTiK BUKOHYBaHUX 1 BUKOHAHUX MTPOEKTIB B OpraHi3aiii.

Po3poOnuk BJl moBHHEH BCTAaHOBUTH BiMOOpaKEHHS
GbyHKIIH y MOy, SIK TOKa3aHO Ha puc. 4.4.

HaBenennii mnpuknan Iokasye 3arajJlbHUM MPHUHINI
noOy10BH BifoOpakeHHs Oi3HeC-(QyHKIIINH y MOYIII.

Tabmuus 4.1 — Iepeniku QyHKIIH 1 MOITYIIB

OyHKIii Monynb

[Mpu3nauntu KepiBHUKA | BBeneHHs iHdopMallii mpo

MIPOEKTY POEKT

Buznauntu OromxkeT | BBenenns iHdopmMarliii mpo

MIPOEKTY CHIBPOOITHUKIB

Buznauntu crucok | [Tomyk  iHpoOpMariii  1po

MIAPO3/IUTIB CHIBPOOITHUKIB

Buznauntu crucok | [Tomyk  iHpOpMaIiii  1po

CIiBpOOITHHUKIB IIPOEKTH

BuxoHnyBaTH npoexT ['enepartist 3BITY po
BHUKOHAHI IPOEKTH

31aTu MPOEKT I'enepartist 3BITY po
BUKOHYBaHi MPOEKTH
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IlpuznaunTn
KEpIEHHEA TIPOEKTY -

Beegenna indopuani

Buzmauntu Srogxer
P ORKTY

P opo OpoeKT

Eeenenua intopmari

Busnauutu nepenix
IR 02 OUIE

YYY

opo COEDOMITHHKE

. | TTommye: indopmari

Bmsgauntu nepemix
CHEpoDITHHKE

" . . !
npo ChoEpobiTHHKE

Tlourye 1nd op mam

p Op0 OPOEKTH

Bukonyearn mpoerT

h 4

Teneparmia sty npo

3LAaTH OpoeET

BHECHaHL IIpOERTH

Tenepama seiry opo
BHKCHYEaHI IPOEKTH

Pucynok 4.4 — BinoOpaxeHHs PyHKIIIT B MOTYITi
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