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BBenenne

JlabopaTopHBI MPAKTHKyM HANpaBJIcCH Ha NPHOOPETCHHUE HABBIKOB
pa3paboTku 0a3 JaHHBIX, CO3JAaHHUA IMOJIb30BaTeNbCKuX SQL-3ampocoB B
cpene CYB/] MS Access u 211eMEHTOB TI0JIb30BATEIILCKOTO HHTEpdelica.

[porecc W3ydeHus: AUCIUILTAHBI HAMPABJICH Ha (OPMHUPOBAHHUE ClIC-
JYIOIIMX KOMITCTCHIINI:

CHOCOOHOCTH K (hopMaIM3aIiy B CBOCH MPEIMETHOH 001acTi
C Y4ETOM OTPaHMYEHHH HCIHONB3YEMBIX METOJOB HCCIIEIOBA-
aus (IIK-2);

HaBBIKH HCIIOJIb30BAHUSI OIIEPALIOHHBIX CHUCTEM, CETEBBIX
TEXHOJIOTHH, CPEACTB pa3pabOTKH MPOrpaMMHOTO HHTEp(ei-
ca, TIPUMEHEHUs! S3bIKOB U METOZOB (popMalbHBIX cHEeUU(U-
KaIui, CUCTeM yrpaBjeHus 6azamu qanubix (ITK-15);

yMEHHE NMPUMEHATh OCHOBHBIE METOJBI M MHCTPYMEHTHI pa3-
pabotku mporpammuoro obecrneuenus (ITK-17).

ITo 3aBepuieHNn 1a00PaTOPHOTO MPAKTUKYMA CTYJICHTHI C yUETOM I10-
Jy4E€HHBIX TEOPETHUCCKUX 3HAHUH JIOJKHBI:

Ymemn:

Bnaoemes:

MPOM3BOIUTh MOJCIHPOBAaHUE TPEIMETHOW 00JacTH, YMETh
ctpouts st Hee ER-mmarpammy u  otobpaxats ER-
JUarpaMMy B CXeMy PEJISIMOHHO 0a3bl JaHHBIX;
pa3pabaThIBaTh BCE BHIBI 3aIIPOCOB Ha si3bike SQL;
paspabareiBaTh WHMOOPMAIIMOHHBIE CHCTEMBI Ui PabOTHI CO
CIIO)KHOCTPYKTYPHUPOBAaHHBIMUA 0a3aMH JAaHHBIX: JKpaHHEIC
(hopMBI, OTUYETHI, pa3pabaThIBaTh UIsI KOHKPETHOTO MpUMEHE-
HUS BCE BUJIBI 3aIIPOCOB B BEIOpaHHOM AmaiekTe si3bika SQL;
CTPOUTH UHJIEKCHI;

METOAMKOHN MPOEKTHPOBaHUS 0a3 JaHHBIX Ha OCHOBE HOpMa-
JIM3aLUU OTHOLLEHUI.

cpelncTBaMu pa3paboTKu 0a3 JaHHBIX M MPOCTHIX IJIEMEHTOB
MOJIH30BATENBECKOTO HHTEep(etica B coBpeMeHHBIX CYB/I.

[IpoBepka opMupoBaHHs 3asBICHHBIX KOMIICTCHIUH, 3HAHUH, yMme-
HUH ¥ HaBBIKOB OCYIIECTBILSIETCS IyTEM 3alllUThl J1aOOpaTOpHBIX pador,
000CHOBaHMS BBIOPAHHBIX TEXHUYECKUX PELICHUH U CIIOCOOO0B TOCTHKEHUS
pe3ynbrata. Ocoboe BHEUMaHUE mpu orieHke komnereHwid [1K-2 u IIK 15
yAeTseTCs 3aIInTe HHANBUAYATBHOTO 3aJaHHS.

Ha nmpoBeznenne mabopaTopHbeIx paboT oTBoANTCS 18 ayAuTOPHBIX Ha-

COB.

Ha camocTOsATeIbHYIO TIOATOTOBKY, B TOM YHCJIC HA MMOATOTOBKY K Jia-
00paTOPHBIM 3aHATHSIM, OTBOAMUTCS 126 4acos.
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JlaGopaTopuas pa6ora Ne 1 «Co3zganune SQL-3anpocoB»

Tema: Cozoanue SQL-3anpocos.

Pasoen oucyunnunvr: Pensyuonnvie sA3biKu.

Lenv pabomul: cozoamv SQL-3anpocet Ha coz0anue mabauyvl, Ha
6bI00PKY C napamempamu, Ha 0OHOGIEHUe 3anucell, Ha yOdneHue 3anucet,
Ha 0oOagneHue OaHHbIX, Ha yOaleHue mabiuybsl, Ha CO30aHUe UHOEKCO8.

IpooonsxcumenvrHocmu: 8 uacos

OcHoBbl SQL

3ampoc SQL — 3T0 3ampoc, co3maBaeMBblil IPH TOMOIIH WHCTPYKIHAN
SQL. Azeix SQL (Structured Query Language) mcmonms3yercs mpu co3na-
HHUM 3alpOCOB, a TAaKXKe U OOHOBIICHMS M YINPABJICHHUS PEISLHOHHBIMU
BA.

B cpene MS Access, Koria mojib30BaTeNb CO3/1aeT 3alpoc B pexXUMe
KOHCTpYKTOpa 3ampoca (C MOMOIIBI0 MOCTPOUTENs 3ampocoB), MS Access
aBTOMAaTHYECKH CO3JaeT PKBUBAIECHTHYIO MHCTpykuuio SQL. daktuuecky,
JUIsl OOJIBIIMHCTBA CBOMCTB 3apoca, JOCTYIHBIX B OKHE CBOMCTB B PEeXKHME
KOHCTPYKTOpa, MMEIOTCSI SKBMBAJICHTHBIC NPEAJIONKECHUS WIH IapaMeTphl
si3pika SQL, moctymuble B pexume SQL. [Ipu HeoOXoauMOCTH, MOIb30Ba-
TeJIb IMEET BO3MOKHOCTh IPOCMATPUBAaTh M PEAAKTUPOBATH WHCTPYKIUH
SQL B pexume SQL. ITocne BHeceHUsI U3BMEHEHUH B 3anpoc B pexume SQL
€ro BUJI B PEKHME KOHCTPYKTOPA MOXKET N3MEHUTHCS.

Hexkoropelie 3ampocsl, KOTOpble Ha3bIBalOT 3ampocamMu SQL, HeBO3-
MOXKHO CO37aTh B OnaHke 3ampoca. [l 3ampocoB K cepBepy, YNpaBsio-
[IUX 3aMpOCOB U 3aMpocoB Ha OOBEAMHEHHWE HEOOXOIUMO CO3/1aBaTh WH-
crpykimu SQL HemocpeacTBeHHO B OKHO 3ampoca B pekume SQL. s
MTOTYMHEHHOTO 3aIlpoca MOJIb30BaTENb JODKEH BBeCTH HHCTpyKIuio SQL B
ctpoky Ilone nnu Ycnosue orbopa B 61aHKe 3ampoca.

Cunrakcuca Hanucanus SQL-TipenioxKeHuit:

— B ONMCAaHUM KOMaHJ| CJIOBAa, HAITMCAHHBIE IPONHUCHBIMHU JIATHHCKH-
MU OyKBaMH, SIBJISIFOTCS 3ape3epBUPOBaHHBIMHE ciioBamu SQL;

—  @parmenTsl SQL-mpeuTosKeHNiA, 3aKITIOYCHHBIC B (PUTypHBIE CKOO-
KM W pa3fefieHHbIE CHUMBOJIOM «|», SABISIIOTCS albTepHATUBHBIMHU. [lpn
(OPMHPOBaHUM COOTBETCTBYIOUIEH KOMAaHIBI Al KOHKPETHOTO Ciydas
HE0OX0ANMO BBIOpATh OHY U3 HUX;

— (parment omuceiBaeMoro SQL-npeanoxeHus, 3aKJIIOYEHHBIH B
KBaJIpaTHbIE CKOOKH [ ], nMeeT HeoOs3aTeNbHbIH XapakTep U MOXKET He HC-
MTOJIE30BATHCS;

— MHOTOTOYHE ..., CTOSIIEE IMepe]T 3aKPBIBAIOIICHCs CKOOKOH, TOBOPUT
0 TOM, 4TO (hparMeHT, YKa3aHHBINA B 3TUX CKOOKaX, MOXKET OBITh IOBTOPEH;
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Onucanne komaug SQL

Buwibopxa 3anuceri

Wuctpykmms SELECT. Ilpm Bemonsennn wuHCTpykiun SELECT
CYB/l HaxomuT yKa3aHHYIO TaONHWIy WM TaOJNHIbI, M3BJICKAET 3aJaHHBIC
CTOJOIIBI, BBIIEISIET CTPOKH, COOTBETCTBYIOIIIE YCIOBHIO OTOOpPA, M COPTH-
pyeT WM TPYNIHPYET Pe3yIbTHPYIONIHE CTPOKHA B yKa3aHHOM IOPSIKE B
BHJIC HAOOpa 3amucen.

CuHTaKCHC KOMaH[IbI:

SELECT [mpenukar] { * | Tabnuna.* | [Tabanua. Jmone 1

[AS ncesmonum 2] [, [Tabmura.]none 2[AS ncesmonum 2] [, ...]1}

FROM BrIpaxenue [, ...]

[WHERE... ]

[GROUP BY...]

[HAVING... ]

[ORDER BY...]

rje IpeauKar — OAMH W3 CJENYIOIIMX MpeaukatoB otbopa: ALL,
DISTINCT, DISTINCTROW, TOP. JlanHble KIIOYEBBIC CJIOBA UCIOJIB3Y-
IOTCS JUI OTPaHMYEHHUS 4MClIa BO3BpaIlaeMbIX 3amuceidl. Eciau oHM oTcyT-
CTBYIOT, 110 YMOJYaHHUIO UCIIOJNIB3yeTcs npeauxatr ALL;

* yKa3bIBACT, YTO PE3yIbTUPYIOLIHIA HAOOP 3amuceii OyaeT coaepKaTh
BCE IOJIS 33JaHHON TaOuuIpl wid Tadbmum. Crienayromas HHCTPYKIUS OTOH-
paet Bce moirst u3 Tabumisl «CryneaTeny: SELECT * FROM CryneHTsr;

TabIUIa — WM TaOJIHIEL, U3 KOTOPOH BEIOMPAIOTCS 3aITHCH;

mone_1, mone 2 — uMeHa moel, U3 KOTOPBIX JOJDKHEI OBITh 0TOOpa-
HBI JaHHBIC;

TICEBIOHUM_ |, TICEBIOHUM 2 — acCOIMAIUH, KOTOPBIE CTaHYT 3aro-
JIOBKAMH CTOJIOIIOB BMECTO MCXOAHBIX Ha3BaHMH TOJIEH B TaOJIHILE;

BBIPAKCHUE — HMMEHA OJJHOI WMJIM HECKOJIbKHUX TaOJMIL, KOTOPHIE CO-
JiepKaT HeoOX0IMMBbIE ISl 0TOOpa 3aInCH;

npeaioxkerne GROUP BY B SQL-npenoskeHun 00beTUHSIET 3aHCH
C O/IMHAKOBHIMM 3HAYCHHUAMHU B YKa3aHHOM CIHCKe TOJIeH B OJHY 3aIUCh.
Ecmn mactpykums SELECT comepxkur cratuctnueckyro ¢yakmmoo SQL,
Hanpumep Sum win Count, TO JUIst KaXI0H 3aIiMcH OYAET BBIYMCIEHO UTO-
rOBO€ 3HAYEHUE;

npeanoxxenre HAVING onpenensier, kakue crpynnupoBaHHbIE 3aMlH-
CH, BBIIaHHBIE B pe3yJbTaTe BBINOJHEHUS 3aIrpoca, OTOOpakaroTcsl Mpu
ucnons3oBanun uHcTpykuuu SELECT c npennoxernnem GROUP BY. ITo-
cJIe TOTO Kak 3aIlUCH pe3yIbTHPYIoNero Habopa OymyT CrpyniupoOBaHbBI C
nomotisio npeanoxkennss GROUP BY, mpennoxenne HAVING otbeper Te
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13 HUX, KOTOPBIC YIOBJIETBOPAIOT YCIOBHAM OTOOpPA, yKa3aHHBIM B IpE-
noxxeanu HAVING;

npemnoxkedrie ORDER BY mo3Bossier oTCOPTHPOBATH 3aIiICH, HOIY-
YEHHBIC B PE3yJIbTATE 3aIpOca, B MOPSIIKE BO3PACTAHUS WIIH YOBIBaHHA

Ha OCHOBE 3HAYEHNH yKa3aHHOTO I0JIS HIU TOJIEH.

Crnenyer otmeTuts, yT0 HHCTPYKIUH SELECT He M3MEHSIOT NaHHBIE
B ©Oase pganubiX. [lpuBeneM MHUHUMANBHBIH CHHTaKCHC WHCTPYKIHHU
SELECT: SELECT mnoas FROM Ta6nuua.

Ecnu Heckonbko Tabnui, BKIIOYEHHBIX B mpemioxkenne FROM, co-
JiepKaT OJHOMMEHHBIE TOJId, Mepes] MMEHEM TaKoro MHOJsl CIeAyeT BBECTH
uMsl TaOJIUIBL U orepaTop « . » (Touka). [Ipennonoxum, yro mone «Ho-
Mep_Tpymnnb» cojepxutcs B tabmunax «Crynents» U« pynney. Cieny-
romass  wHCTpykumsa  SQL  orbGeper mome  «Homep rpymmel» U
«D®UO_crynenray u3 tadmumsl «CtyneHts» U «OUO_xypaTtopa» u3 Tad-
el «pymmeD»y Ipu HOMEpe TPYIIIBL, paBHOM 432-1:

SELECT I'pynner.Homep rpynmel, ['pynner.®UO_xypatopa, Cry-
nentel. DO _crynenta

FROM I'pynmnsi, CTyneHTHI

WHERE I'pynmsi.Homep rpymmst = Cryaentsr.Homep rpymmst AND

Ha puc. 1 mpuBeneH npuMep BEIITOIHEHHS JaHHOTO 3aIpoca.

Ta6mer BJ1
CTYAEHTHI
Homep_3aver-| ®HUO_cTtynenra Harta Mecto Ho-
HOIi KHUKKH POKIeHNs| POKIeHNsI | Mep_TPynmbl
1992412-11 Kapaces A.A. 27.08.75| r.Ywura 412-1
1992432-11 Janumos O. B. 27.08.75 | r. Anmatel 432-1
1992432-12 PaeBckmii A. M. | 20.05.75 | r. bumkex 432-1
1992432-22 I'mazoB O.A 04.07.75 | r. Kupos 432-1
I'PYIIIIbI
Homep I'pynnsbi DPUO_xypatopa
412-1 Camotinos C.C.
432-1 AsneeB P.M
Pesynprar BeIOIHEHHMS 3ampoca
Homep_rpynmnsi ®PUO_kypatopa | ®PUO_cryaeHTa
432-1 Asnees P.M Janunos O. B.
432-1 Asgees P.M Paesckuii A. U.
432-1 Asnees P.M I'mazos O.A

Puc. 1. IlpumMep BBIIIOJIHEHUST 3ampoca HA BEIOOPKY
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[ToMrMO OOBIYHBIX 3HAKOB CpaBHEHUS (=,<,>,<=>= <) B s3pike SQL
B YCJIOBHHU O0TOOpPA UCIIONB3YIOTCS PSA KIFOUEBBIX CIIOB!

Is not null — BEIGPaTH TONBKO HEMYCTHIC 3HAYCHHS;

Is null — BBIOPATH TONBKO TTyCTHIE 3HAYCHHS;

Between ... And onpeznemnsier mpuHAIC)KHOCTD 3HAYCHUS BBIPAKCHUS
YKa3aHHOMY AHala3oHy.

CuHrakcuc:

BeIpaxkenue [Not] Between 3nauenue 1 And 3nauenue 2,
IJie BEIpaKEHNE — BBIPOKEHHE, ONpeeIsIoliee 1ojie, 3HaueHue KOTOporo
IIpoBepsIeTCs Ha MPUHAJISKHOCTD K IMaNa3ony;

3Ha4YeHHe 1, 3HaYeHWe 2 — BBIPAKEHHs, 3aJalolie TPaHUIbl auara-
30Ha.

Ecnu 3HavyeHue moisi, ONPEEIEHHOTO B apryMeHTe BhIpaKeHHUE, I0-
maJlaeT B IUAana3oH, 33JaBacMblil apr'yMEHTaMH 3HadUeHHe | u 3HaveHue 2
(BKITIOUNTETBHO), TO omneparop Between...And Bo3Bpamaer 3HaueHue True;
B IPOTHBHOM Cilydae Bo3Bparnaercst 3HaueHue False. Jlormueckuii omepa-
Top Not M03BOJISIET MPOBEPUTH IPOTHBOIIOJIOKHOE YCIOBHE: UTO BBIpaXe-
HHUE HaXOIWTCS 32 Ipe/esIaMH AUAIa30Ha, 3aJaHHOTO C TOMOIIBIO apryMeH-
TOB 3Ha4YeHue | u 3HaueHue 2.

Onepatop Between...And 4acTo HCIONAB3YIOT IJIs MPOBEPKU: MOMAAACT
JIM 3HaYeHHE NOJI B yKa3aHHBIN AMana3oH 4ucell. B cienyromem npumepe
BBIIa€TCA CIMCOK CTYJEHTOB, Mojydaromux crumeHauio ot 8§00 mo 900
pyOneii:

SELECT ®UO_ctyaenra, Pazmep crunenauu

FROM CrynenTsl

WHERE Pasmep_crunenauu Between 800 And 900

Ha puc. 2 npuBeseH pe3ynbTaT BHIIOIHEHHUS 3a11poca.

CTYAEHTBHI

Homep _3aveTHoii kHn:kkH | PUO_cTyaeHTa Pa3zmep_ctunenauun
1992412-11 Kapaces A.A. 900
1992432-11 Janwmnos O. B. 800
1992432-12 PaeBckuii A. 1. 950
1992432-22 I'mazos O.A 850

PesynpTupyrommii Habop TaHHBIX

PUO_cryaeHTa Pa3mep_crunenauu

Kapaces A.A. 900

Janunos O. B. 800

I'mazos O.A 850

Puc. 2. Pe3ynbrat BHIIIONHEHHS 3aIIpoca Ha BBIOOPKY
C UCTIOJIb30BaHUEM orepaTtopoB Between...And
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Ecmu Beipaxxenwne, 3HadeHune | wimm 3HadeHne 2 nMmeet 3HaueHne Null,
oneparop Between... And Bo3Bpamaet 3nauenne Null.
Omnepatop Like ncmonp3yeTcst s cpaBHEHUSI CTPOKOBOTO BEIPaKCHHUS

¢ 00pasmom.
CuHrakcuc:
BEIpakeHue Like «oOpazemy,
rzie BEIpakeHne — BbIpakeHHe SQL, ucnonbsyemMoe B TIPeIUIOKEHUU

WHERE; o0pasen — cTpoka, ¢ KOTOPOI CpaBHHBACTCSI BEIPAKCHUE.
Oneparop Like ucronb3yercs i HAX0KICHHUS B TI0JIC 3HAUCHHUM, COOTBET-

CTBYIOIIMX YKa3aHHOMY o0Opasiy. Jlns aprymeHTa oOpasel] MOKHO 3a7aBath

noyiHoe 3HaucHue (Hamprmep, Like «/BaHOB») WM KCIONB30BAThH TOJICTAHO-

BOYHBIC 3HAKH [T TIOMCKA [IMAna3oHa 3Ha4ueHui (Harpumep, Like "UB*").
[IpuBenem mepedeHb MOACTAHOBOYHBIX CHMBOJIOB M TIPHMEP HX HC-

oJib30Banus B si3bike Jet SQL cormacHo gokymenranuud Microsoft.

ITapameTtpsr omeparopa Like

Tun coBnaaenus Oo0pa3sen CoBnajaenue HecoBnanenne
(True) (False)

Heckonbko cUMBOJIOB | a*a aa, aBa, aBBBa | aBC

*ab* abc, AABB, Xab | aZb, bac
CrennaspHblid cuMBoi | a[*]a a*a aaa
Heckonbko cumBosioB | ab* abcdefg, abc cab, aab
OIMHOYHBINA CUMBOJI a?a aaa, a3a, aBa aBBBa
Onunounas nudpa atta a0a, ala, a2a aaa, alla
Jlnama3oH CHMBOJIIOB [a-7] f.p 2,&
Bae nuamnaszoHa [la-Z] 9, & % b, a
He uudpa [10-9] Aa & ~ 0,1,9
Kom6unupoBanHoe a[!b-m]# An9, az0, a99 abc, ajo
BBIp)KEHHE

Buympennee coeounenue

Ornepaupnst INNER JOIN o0bvenunsier 3amucu u3 OByX TaOull, €
CBSI3YIOIIHE TOJIS 3THX TabJIMI[ CoJlepKaT OIMHAKOBBIE 3HAUCHHSL.
CuHTaKCHC Ollepanuu:

FROM raomuma_1 INNER JOIN Tabnmma 2 ON Ttabmuma 1.mone 1
orepaTtop Tabnmna 2.moje 2
rae tabmuna 1, Tabnuna 2 — wMMeHa TaOJHI, 3aIicy KOTOPBIX IOIeKar
00BEINHEHUIO;

nose 1, mone 2 — wumeHa oObeAwHsieMbIX moyiel. [lomst JOKHBI
HMMETh OJIMHAKOBBIN THIT IJAHHBIX U COJIEPKAThH JAHHBIE OJTHOTO POJa,
OJIHAKO ITH MOJISI MOT'YT UMETh pa3Hble UMEHa;
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omeparop — 000l oneparop cpaBHeHus: =" "< "> <= >="
wm "<".

Omnepammro INNER JOIN M0XHO HCIIONIB30BATEH B JIFOOOM TpEIIIOKe-
aun FROM. D10 camble OOBIYHBIE THIBI CBS3BIBaHUSI. OHHU 00BEIUHSIOT
3aIUCH IBYX TaOJIHII, €CIIN CBS3YIOIINE MO 00enX TabHIl comepKaT Oau-
HAaKOBbIE 3HA4eHUs. IIpenplaymuii TIpuUMep HCIOIb30BAaHNUS KOMAaHIbI
SELECT moHoO 3amucath ¢ ucnoyszoBanueM KoHCTpykuuu INNER JOIN
CIIEAYIOLIMM 00pa3oM:

SELECT TI'pynnsr.Homep rpynmel, I'pynner.®UO_ xypatopa, Cry-
neatel. PO _ctyneHTa

FROM I'pynner INNER JOIN CryaeHTs

ON I'pymmer.Homep _rpymmst = Ctyaeats. Homep Tpymmsr;

Buewnee coeounenue

Onepauu LEFT JOIN, RIGHT JOIN 00beanHSIOT 3aIMCH UCXO-
HBIX TaOJIUI] IPU MCIIOJIL30BAHUH B JII0OOM npeioskeHnn FROM.

Omnepanusa LEFT JOIN ucnone3dyercs A CO3MaHUS BHEIIHETO CO-
€IIMHEHUs, IPU KOTOPOM BCE 3allMCH M3 TEpBOil (JIEBOi) TabIMIbI BKIFOUa-
IOTCSL B PEe3yIBTHPYIOMHNA HaOOp, Jaske ecad BO BTOPOH (IIpaBoif) Tabiuie
HET COOTBETCTBYIOIINX MM 3aIHCEH.

Omnepamus RIGHT JOIN ucnonp3yeTcst A co3IaHus BHEIIHETO 00B-
€IMHEHNs, IIPH KOTOPOM BCE 3allMCH W3 BTOPOH (IpaBoif) TaOJIMIIBI BKIIIO-
YarTCs B PE3yNbTHPYIONMUI HaOOp, TaXke eciiu B MepBoii (J1eBoit) Tabnuie
HET COOTBETCTBYIOIINX MM 3alHCEH.

CuHTakcHc onepanum:

FROM rta6aumna 1 [ LEFT | RIGHT ] JOIN taGmuma 2

ON Ttabnuma_1.mone 1 oneparop tabnumna 2.momne_2

Hanpuwmep, oneparro LEFT JOIN M0XHO HCIIONIB30BaTh C TaOIHUIIA-
Mu «CTyneHTsl» (JIeBas) U «3aTOIDKCHHOCTH 3a_oOydueHHe» (TmpaBas) Auis
oTbopa BceX CTYIICHTOB, B TOM YHCJIE TE€X, KOTOPHIE HE SBISIOTCS 3a/10J1K-
HUKaMHU:

SELECT Crynentsl. DUO_cTyneHTa,

3a10mKeHHOCTh 3a_00yueHHne.CymMMa 3aJ0IDKeHHOCTH
FROM Crynentst LEFT JOIN 3agomkeHHOCT 3a_00ydeHue
ON Cryznentsi.HoMep 3a4eTHON KHIKKH =

3anomkeHHOCTh 3a_o0ydyeHne.Homep 3adeTHON KHMKKW;

ITone «Homep 3aueTHOW KHMKKH» B 3TOM INPHUMEPE HCHOIb3YETCs
Uil o0beAMHeHnsT TaONull, OJHAKO, OHO HE BKJIIOYAETCS B PE3yJbTaT BBI-
MOJIHEHHUsL 3aIlpoca, MOCKONbKY He BKmMoueHo B uHcTpykuuioo SELECT.
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YroOBl BKIIOYHTH CBs3ylollee moine (B OaHHOM ciydae nose «Ho-
Mep 3aYeTHOH KHIWDKKM») B pe3yJbTaT BBINOJHEHHS 3arpoca, €ro uMs
HeoOxonuMo BKITFOUNTE B HHCTpYKImio SELECT.

Baxno ormeruts, uto onepauuu LEFT JOIN mmm RIGHT JOIN wmo-
ryT ObITh BitokeHHI B oreparuio INNER JOIN, vo oneparst INNER JOIN
He MoxkeT ObITh BitoskeHa B onieparto LEFT JOIN mmm RIGHT JOIN.

Ilepexpecmmute 3anpocwl

B nexoropeix CYB/I (B wactHocTH B MS Access) cyliecTByeT Takoii
BUJI 3aIIPOCOB KaK MepeKpecTHHIH. B nepexpecTHOM 3ampoce oToOpakaroT-
Csl pe3yJIbTaThl CTATUCTUYECKUX (PYHKIMIT — CyMMBI, CpeIHUE 3HAYCHUS U
Jp., @ TaKxke KoiauuecTBo 3amuceil. [Ipum 3TOM mojcdeT BBITOJHSETCS 110
JaHHBIM M3 OJTHOTO ToJieH Tabnuipl. Pe3ynbTaThl rpynnupyooTcs mo JByM
Ha0oOpaM JaHHBIX, OJUH M3 KOTOPHIX PACIOJI0XKEH B JEBOM CTOJIOIE TaOIH-
IBI, @ IpYroi B 3arosioBke Tabmunbl. Hampumep, npu HEOOXOAUMOCTH BBI-
YHUCIIUTH CPEOHMH Oai CTYICHTOB 32 CEMECTp, OOYydJalomMXCsl Ha Pa3sHBIX
Kadenpax, HeOOXOIMMO PEeaTn30BaTh NMEPEKPECTHBIN 3aIpoC, B PE3yJIbTATE
BBINTOJTHEHM KOTOpPOTro OyneT co3naHa TaOnuIia, TIE 3aroJIOBKaMH CTPOK
OyIyT CIy>XKUTh HOMEp CEMECTpa, 3aroJOBKaMH CTOJIOIIOB — Ha3BaHUS Ka-
denp, a B moysax TabIUIBI OyIeT pacCYUTaH CPEIHUI Oall.

Jnst co3maHMsi MEPEeKPEeCcTHOTO 3arpoca HEoOXOAMMO HCIOJIb30BaTh
CIIEAYIOLLYIO0 HHCTPYKLHIO:

TRANSFORM crartuctudeckas_(yHKIUSA

nactpykumsi SELECT

PIVOT none [IN (3Hauenue 1[, 3Hauenue 2[, ...]])],
re craTuctuieckas (QyHKIusS — cratuctudeckas ¢pyakuus SQL, obpabda-
TBIBAIOIIAs YKa3aHHBIE JAHHbIE;

nHCeTpyKusa SELECT — 3anpoc Ha BEIOOPKY;

T0JIe — TIO0JIE MJIM BBIPKEHUE, KOTOPOE COJICPIKUT 3aroj0BKU CTOJIO-
1IOB JIJIS1 pe3yAbTUPYIOIIET0 Habopa;

3HaueHue 1, 3HayeHue 2 — (UKCUPOBAHHBIC 3HAUYCHUS, UCIIOJIb3Ye-
MBI€ TIPH CO3AaHUH 3ar0JIOBKOB CTOJIOIIOB.

CocraBum SQL-3ampoc, peann3yromunii ONMCcaHHBIN BBIIE TpuMep. B
Ka4ecTBe MCXOJHOr0 Habopa IaHHBIX HCIOJb3yeTcs Tabiuua YcheBae-
MocThb (puc. 3).
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E YcnesaemocTs © TafinMua O] =]
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Puc. 3. Tabmmma YCIIEBAEMOCTD
B pesysbprare BBINOTHEHUS HIKETIPUBEAECHHOTO mepekpecTHoro SQL-
3ampoca GpopmupyeTcs ciaeayromias tabnuna (puc. 4):

TRANSFORM AVG(YcneBaemocts.Onenka) AS Cpen_6amn

SELECT VYcneBaemocts.Cemectp

FROM VYcneBaemocTb

GROUP BY Ycnesaemocts.Cemectp

PIVOT VYcnesaemocts.Kadeapa

CemecTp A0 AT

kLD

4= QDN =
b WM

Puc. 4. Pe3ynbTar BEIOTHEHHSI IEPEKPECTHOTO 3aMpoca
Takum 00pa3oM, KOTAa JaHHBIC CIPYMITUPOBAHBI C MMOMOIIBIO Mepe-
KPECTHOT'0 3aIpoca, MOXKHO BBIOMpATh 3HAYCHUS M3 3a[JaHHBIX CTOJIOIOB
WA BBIPAKCHUH W OTPENENSITh KaK 3aroJIOBKH CTOJIOIOB. OTO TO3BOJIAET
MIPOCMATPHUBATh JaHHBIC B OoJiee KOMIAKTHOH (opme, yeM mpu paboTe ¢
3aIpocoM Ha BEIOOPKY.

Iloouunennsie 3anpocul

YacTo BO3HUKACT CHUTYaIlUs, KOT/Ia KeJaeMbIi pe3ylbTaT Helb3s IO-
JYyYUTH ¢ TOMOIIbI0 ogHoro SQL-3ampoca. OgHUM U3 CIOCOOOB pEIICHHS
TaKoW 3a7aud SABISIETCS UCIOJIh30BAaHUE ITOJYHHEHHBIX 3aIIPOCOB B COCTa-
Be mmaBHoro SQL-3anpoca. [MomgunueHHbIM SQL-3ampocoM Ha3bIBAIOT HH-
crpykimro  SELECT,  Brmowaemyro B umHCTpykumu  SELECT,
SELECT...INTO, INSERT...INTO, DELETE nunu UPDATE wunu B apyroi
MOTYUHEHHBIN 3ampoc. [ToqunHEHHBIN 3aMpOC MOXET OBITh CO3/1aH OJHUM
U3 TPeX CMOCOOO0B, CHHTAKCUC KOTOPHIX MPEACTABICH HIDKE:

1) cpaBuenue [ANY | ALL | SOME] (uacTpykuusSQL)

2) BeipaxkeHue [NOT] IN (macTpyKuusiSQL)
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3) [NOT] EXISTS (uncTpykumsaSQL),

IJle CpaBHEHHE — BBIPAKEHHE U OIIEpaTop CPaBHEHUS, KOTOPBIA CpaBHU-
BaeT BBIpAXXEHHE C Pe3yJIbTaTaMy HOAYHMHEHHOTO 3a1poca;

BBIDOKCHHE — BBIPOKECHHUE, I KOTOPOTO MPOBOIMTCS IIOUCK B pe-
3yIABTHPYIOLIEM Habope 3amiceil HoMYNHEHHOTO 3aIpoca;

uHCTpYKuuASQL — wuHCeTpykums SELECT, 3axmodeHHass KpyTiibie
CKOOKH.

IlogunHEHHBI 3ampoCc MOXKHO HCIOJIB30BaTh BMECTO BBIPAKEHUS B
crucke noneil unctpykiuu SELECT umu B mpemtoxenusx WHERE u
HAVING. Huctpyxmus SELECT ucnons3yercs B HOAUUHEHHOM 3ampoce
JUIs 33/1aHUs Habopa KOHKPETHBIX 3HAYCHHH, BHIYUCISIEMBIX B BBIPAKEHUAX
npennoxxenuit WHERE unun HAVING.

IIpenukater ANY unu SOME, sBastonuecs: CHHOHUMaMU, UCTIOJb-
3YIOTCS JUIsl 0TOOpA 3amKceil B TJIaBHOM 3aIpoce, KOTOPBIE YIAOBIETBOPSIOT
CPaBHEHUIO C 3aIlCAMH, OTOOpPaHHBIMH B TOAYMHEHHOM 3ampoce. B cie-
JyIOIIeM MpHUMepe OTOMPAroTCsl BCE CTYACHTHI, CPEAHUHM Oall KOTOPBIX 3a
cemectp Oombime 4.

SELECT * FROM Crynenrst

WHERE Howmep 3auetHoif xHMXKH = ANY

(SELECT Howmep_3auertnoii kumxkku FROM Ycnesaemocts
WHERE onenxa > 4)

ITpenuxar ALL ncnone3yercst A 0T00Opa B IIITaBHOM 3aIPOCE TOJIBKO
TeX 3aIiCceH, KOTOPbIe YIOBICTBOPSIOT CPABHEHHUIO CO BCEMH 3aIHCSMHU, OTO-
OpaHHBIMH B ITOJ]MMHEHHOM 3arpoce. Ecim B peaplayIiiemM npiuMepe mpetuKar
ANY 3amenuts mpemmkatom ALL, pesymbraT 3ampoca OymeT BKIOYATH
TOJIBKO TEX CTY/ICHTOB, Y KOTOPBIX CpemHWi Oamr Gombmie 4. DTo ycioBue
SIBIICTCS] 3HAUUTEIIHLHO 00JIee KECTKHM.

IMpeankat IN ncnone3yercs a1 oTOOpa B TJIABHOM 3arpoce TOJIBKO
TeX 3aIllUCeH, KOTOpBIE COAEP)KaT 3HAYCHHSA, COBIANAIOIIME C OJHUM U3
OTOOpaHHBIX TMOAYMHEHHBIM 3ampocoM. Creayrommii IpuMep BO3BpaIlaeT
cBefeHUs. 000 BCEX CTYIEHTaX, CpeAHMI Oaul KOTOPBIX 3a CeMecTp ObLI
Goib1ue 4.

SELECT * FROM CryneHTs
WHERE Homep 3adeTHO! KHMXKKH in

(SELECT Homep_3auernoiikHmxkku FROM YcneBaemocts
WHERE onenka > 4)
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IIpemukar NOT IN umcmone3yercs ans otOopa B TIIABHOM 3ampoce
TOJIBKO TE€X 3aITMCEH, KOTOPBIE COAEPKAT 3HAUEHHA, HE COBIAJAIOIINE HU C
OJTHUM W3 OTOOPAHHBIX ITOJINHEHHBIM 3aIIPOCOM.

pemukat EXISTS (c HEoOs3aTeNbHBIM 3ape3epBUPOBAHHBIM CIIOBOM
NOT) ucnonp3yercsi B JOTHYECKOM BBIPAXECHUH [UIS ONPEAEICHUS TOTO,
JOJDKEH JIU MOJYMHEHHBIH 3aIIpOC BO3BPAIIATh KAKNE-TTHOO 3aIHCH.

B nogyrHEHHOM 3ampoce MOXHO HCIIOJIb30BaTh MCEBJOHUMBI TaOJIHUIL
JUISL CCBUIKM Ha TaOJMIBI, epeurcieHHble B npemioxennn FROM, pacno-
JIO)KEHHOM BHE IOJYMHEHHOTO 3ampoca. B cienyromem npuMepe otoupa-
10TCs (paMWIIMM ¥ MMEHA CTYJICHTOB, YbsS CTUIICHAMS paBHA WM OOJIbIIe
CPeIHeH CTUIEHIWH CTYJIEHTOB, 00yJaloluXcsl B TOM e rpymme. B nan-
HoM npuMmepe Tabiuua CTYIEHTDI nony4daer nceBaonnm Cl:

SELECT ®amwunus,

Nwmsa, Homep rpynmel, Ctunenaus

FROM CTYAEHTBI AS Cl

WHERE Crunennns >=

(SELECT Avg(Crunenmus)

FROM CTYAEHTBI

WHERE Cl1.Homep rpynnst = CTYAEHTbBIL.Homep rpynmer) Order
by Homep rpymnmsr;

B mocregreM mpuMmepe 3ape3epBHPOBAHHOE CIIOBO AS He SBISIETCS
00s13aTeNEHBIM.

Hekotopbie momyuHEHHBIE 3alpOCHl MOKHO HCIIOJB30BAaTh B IEpe-
KpPECTHBIX 3alpocax Kak mpeaukaTsl (B mpemnokennn WHERE). Iloguun-
HEHHBIE 3alpoChl, HCTOJIB3YEMBIE IS BBIBOJA PE3yNbTaTOB (B CIHCKE
SELECT), Henb3st UCITOJIb30BaTh B MIEPEKPECTHBIX 3alIPOCaXx.

Co3oanue Hogoii maoauyvl

Wucrpykunss CREATE TABLE co3naer HOBYIO TabJHIly U UCIIOJb-
3yercsl AJsl ONMCaHMs ee mojiel M uHaekcoB. Ecim s monst noGaBieHO
orpanmyenne NOT NULL, to mpu 1oGaBieHHH HOBBIX 3allMCeH 3TO IoJie
JOJDKHO COJIepXKAaTh TOIMYCTUMbIe JaHHbIe. CHHTAKCHC!

CREATE TABLE ta6muna (mone_ 1 tum [(pa3mep)]

[NOT NULL] [ungekc 1] [, mone 2 tun [(pazmep)]

[NOT NULL] [urnexc 2], ...]] [, CONSTRAINT cocrasuoit Munekc
L1,

rae Tabauia — UM CO31aBaeMOi TaOJIHIIEL;
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none 1, mone 2 — ¥MeHa OJHOTO WJIM HECKOJBKUX MOJICH, co3uaBae-
MBIX B HOBO# Tabmmite. Tabmuma 1omKHa cogepskaTh XOTs ObI OZHO TOJIE;

THUI — TUII JaHHBIX TI0JI B HOBOH TaOuuIIe;

pa3Mep — pa3Mep OISl B CHMBOJAX (TOJNBKO JUIS TEKCTOBBIX M JBOMY-
HBIX TOJIEH);

nHpekc 1, manekc 2 — mpemnoxenne CONSTRAINT, mpennasna-
YEHHOE ISl CO3/IaHMs IPOCTOTO MHIIEKCa;

cocraBHoi MHaexc — npennoxkenne CONSTRAINT, npennasnaden-
HOE JUIsl CO31aHHsI COCTaBHOTO MH/IEKCA.

CJIEYIONIEM IIPUMEPE CO3aeTCsl HOBast TaOJIMLIA C IBYMSI TTOJISIMH:

CREATE TABLE Crynentsr (Homep 3aueTHOW KHWXKH integer
PRIMARY KEY, ®UO crymenra TEXT (50), Mecto poxnmenuss TEXT
(50));

B pesynbrate BBINOIHEHUS 3TOTO 3ampoca OyJeT co3iaHa Tadiaumna co
crenmyrolneit cxemoii (puc. 5):

HOMEP _SAYETHOM_KHDEKH
DA _CcTyaARHTS
MecTo_posAeHHA

Puc. 5. Cxema Tabmaumer CTYAEHTDBI

[Mpennoxenne CONSTRAINT ucnonb3yercst B unctpykuusix ALTER
TABLE u CREATE TABLE ans cozmanus wim yaaneHus: naaexcon. Cy-
mecTBytOT aBa thna npemioxenuiit CONSTRAINT: ans cozmaHust mpocTo-
ro WHAEKca (10 OAHOMY IIOJIF0) M JJIS CO3JaHHsS COCTaBHOTO MHAEKca (1o
HECKOJBKUM 10JIsIM). CHHTaKCHC:

MIPOCTON MHAECKC!

CONSTRAINT ums {PRIMARY KEY|UNIQUE | NOT NULL]}

COCTaBHON MHIEKC!

CONSTRAINT nms

{PRIMARY KEY (xmoueBoe_1[, kimtoueBoe_2 [, ...]]) |

UNIQUE (ynuxansHOe 1[, yaukansuoe 2 [, ...]]) |

NOT NULL (uwentycroe 1[, memycroe 2 [, ...]]) |

FOREIGN KEY (ccbuika_1[, ccpika 2 [, ...]])

REFERENCES BremHsas Ta6muma [(BHemHee ITonme 1 [, BHemrHee
Ione 2 [, ...]1D1},
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re UM — UM MHJIeKca, KOTOPBIN CleyeT CO3AaTh;

KIIFo4eBoe 1, KirroueBoe 2 — MMEHa OJHOTO WM HECKOJBKUX TOJICH,
KOTOPBIE CIeIyeT Ha3HAYUTh KIFOUEBBIMU;

YHHUKaJIpHOE 1, yHUKaIbHOE 2 — MMEHA OJHOTO FITH HECKOJBKHX IO-
JIeH, KOTOPBIE CIEeNyeT BKIIIOYNTH B YHUKAIBHBIA HHICKC;

Hemycroe 1, HemycToe 2 — MMEHa OJHOI'0 MJIM HECKOJIBKUX IOJIEH, B
KOTOPBIX 3ampeniatTcs 3HaueHust Null;

ccpuika 1, ccbulka 2 — HMMEHa OJHOTO WM HECKOJbKHUX TMOJEH,
BKJIFOUEHHBIX BO BHEIIHUN KIIOY, KOTOPHIE COJEpPKAT CCHUIKM Ha IOJS B
Jpyroii TaduIIe;

BHelIHss1 Tabmuia — uMs BHEIIHEH TaOIHUIIbI, KOTOpPask COIACPIKUT I10-
JI51, yKa3aHHBIE ¢ IOMOIIBIO aprymMmeHTa BHentHeellone;

BHemHee [lone 1, Buemnee Ilone 2 — uMeHa OJHOTO WM HECKOJIb-
KHUX TIOJIeH BO BHeIHeW Tabmmie, Ha KOTOPHIE CCBUIAIOTCS OIS, yKa3aH-
HBIE C TIOMOMIBIO apryMeHTa CChUIKa |, cchuika 2. DTO TpeayioKeHUE
MOJKHO OIYCTHTB, €CIIH JaHHOE IIOJIE SIBISETCSA KIIF0YoM BHemmrHei TaOmu-
IIBL.

IIpennoxxenne CONSTRAINT no3BosisieT co3aTh Ul MMOJISI UHAECKC
OJTHOTO U3 IBYX OTIMCAHHBIX HIKE THUIIOB:

1) yHHKaNbHBINA HHACKC, UCTIONB3YIOIINI U CO3JaHNUS 3ape3ePBUPO-
BanHoe cioBo UNIQUE. D10 o3HauvaeT, uTo B TaOIHIE HE MOKET OBITH
JIBYX 3alvcei, UIMEIOIINX OJHO U TO )K€ 3HAYEHUE B OTOM MOJie. Y HUKAIb-
HBIM MHIEKC CO3/1aeTCsl Ui JII000To MoJist WiK Jito6o# rpynmsl noned. Ecnu
B TaOmuIle OMpENeseH COCTaBHOW YHUKaJbHBIH WHAEKC, TO KOMOHMHAIIHS
3HAUEHUH BKJIIOUEHHBIX B HETO MOJIEH JOJDKHA OBITh YHUKAJIBLHOM JJIS KaXkK-
JIOH 3aITUCH TaOIUIIBI, XOTSA OTAENBHBIC MTOJIT K MOTYT UMETh COBIIAJAIOIINE
3HAYCHUS;

2) KIoY TabNHUIBI, COCTOSAIIMI M3 OJHOTO MIIM HECKOJBbKHX IOJICH,
rcnoib3youmuil 3apeseppupoBantbie cioBa PRIMARY KEY. Bcee 3Hauenust
KJTFOYa TAOJHIIBI JTOJDKHBI OBITh YHUKAJTBHBIMA U He 3HaueHus MU Null. Kpome
TOTO, B TAOJIUIIE MOXKET OBITH TOJBKO OJIUH KITFOY.

Jlis co3maHusi BHENTHETO KIII0Ya MOYKHO HCIIONIB30BATh 3ape3epBHPO-
BanHyto kKoHCTpykinumio FOREIGN KEY. Ecnu ko4 BHeUmIHeH TaOJHIIbI
COCTOWT M3 HECKOJBKUX IIOJIEH, HEOOXOAMMO HCIIONB30BATh MPEIOKECHNE
CONSTRAINT. Ilpu sTOM ciemyeTr NepedrciIiTh BCE TOJIs, COIEepIKaIIne
CCBUTKH Ha TOJISI BO BHEITHEH TabnuIle, a TakKe yKa3aTh UMsI BHEIIHEH Ta0-
JUIBI ¥ MIMEHA ToJIel BHEIIHeW TaONUIbl, Ha KOTOPBIE CCHUIAIOTCS OIS,
[IEpPEUNCIICHHBIE BhIIIE, IPUYEM B TOM ke nopsake. OgHaKo, eciu nocien-
HUE TOJIS SBJITIOTCS KJIFOYOM BHEITHEH TaONHIBI, TO yKa3blBaTh X HEOOs-
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3aTeNbHO, MMOCKOJIBKY AP0 0a3bl JAHHBIX CUUTAET, YTO B KAYECTBE ITHUX II0-
JIeH CIIeyeT UCIIONb30BaTh ITOJIsI, COCTABIISAIOIIIE KIIF0Y BHEIIHEH TaOJIUIIBL.

B cmemyromem mpmmepe  coszmaercs  Tabmmma  3AJIOJDKEH-
HOCTb_3A_OBYYEHUE c €TMHCTBEHHBIM TIoJIeM HO-
MEP_3AYETHON KHWXKH 1 BHElIHIM KITF04OM f1_i, cBA3aHHBIM C TOJIEM
HOMEP 3AYETHOM KHWXKMH B tabmumne CTYJEHTBI:

CREATE TABLE 3agomkeHHOCTh 3a_00ydueHHe

(Kon_3anomkeHHoctu integer PRIMARY KEY, Ho-
Mep_3auyetHoi kHikku integer, CONSTRAINT fl_ i FOREIGN KEY
(Homep 3aueTHON KHWXXKH) REFERENCES CryneHTsl (Ho-
Mep_3a4eTHON KHMXKKH));

Buemnuii Bua cxemsl BJI, cocrosimeit 3 tabmui CTYIEHTBI u 3A-
JOJDKEHHOCTB 3A OBYYEHME, mpencrasnex Ha puc. 6.

1

3as0n

Koa_33A0/meKeHHOCTH
HOMER_3a4eTHOR_KHMHKN

HOMEP_SAYETHOM_KHHHM
DD _cTyaeHTa
MecTo_powAsHHA

Puc. 6 Cxema maHHBIX

H3menenue cmpykmypor mabauyol
Wucrpykuus ALTER TABLE wu3mMeHsier cTpyKTypy TaOJUIbL, CO-
3nanHoi ¢ nomoulbto uHCTpyKuuu CREATE TABLE.
CuHrakcuc:
ALTER TABLE ta6tmuma {ADD {COLUMN mone Tum[(pazmep)]
[NOT NULL]
[CONSTRAINT ungexc] | CONSTRAINT cocrasuoii Uugexc} |
DROP {COLUMN mnonie | CONSTRAINT ums Unaekca} }
1€ TabIuIa — UMsI I3MEHSIEMOU TaOJIUIIBI;
ToJIe — MM TI0JIA, T00aBIISIEMOT0 B TaOJIHITy WM YAAJISIEMOTO 13 Hee;
THI — THIT JaHHBIX [TOJIS;
pa3mep — pa3mep oI,
WHJIEKC — WHICKC JUIS OIS,
coctaBHON MHAEKC — OmHCaHUe COCTABHOTO MHICKCA, T00ABIIEMOTO K
Ta0IuIIE;
uMsa MHIekca — HMMsI COCTAaBHOTO WHJEKCA, KOTOPHIH ClenyeT yaa-
JUTH.
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C nomomrsio nHCTpYyKmH ALTER TABLE cymecTByrontyto Tadmauiy
MO’KHO H3MEHUTH HECKOJIBKUMH CIIOCOOAMH:
1) noGaBuTH HOBOE MOJIE B TAOJIHILY C MOMOIIBIO TpeaoxeHus ADD

COLUMN. B sToMm ciyuae He0OXOIMMO yKa3aTh UM HOJIS, €r0 TUII U pa3-
Mep. Hampumep, cremyromasi wHCTpyKuus nobOasmser B Tabmuiry CTVY-
JAEHTBI tekcroBoe mone IPUMEYAHUWSA nnuHoi 50 cuMBOIOB:

ALTER TABLE Cryzaeatst ADD COLUMN Ilpumeganus TEXT(50)

Ecmu nnst monst no6asneno orpanndenne NOT NULL, To npu nob6as-
JICHUY HOBBIX 3alMCel 3TO MOJIe JOKHO COAePKATh AOMYCTHMBIEC JaHHBIE,

2) 106aBUTH COCTABHOM WHIEKC C TIOMOIIBIO 3ape3epBUPOBAHHBIX
ciioB ADD CONSTRAINT;

3) ymanuTh TONE C MOMOIIBIO 3ape3epBUPOBAaHHBIX ciI0oB DROP
COLUMN. B sToMm ciryyae HE0OXOAUMO yKa3aTh TOJIBKO UMSI ITOJIS;

4) yoanuTh COCTABHOW MHIEKC C MOMOIIBIO 3ape3epPBUPOBAHHBIX CJIOB
DROP CONSTRAINT. B stoM cityyae yka3bIBaeTCsl TOJIBKO MMSI COCTaBHOTO
HHJICKCa, ceyromiee 3a 3ape3epsupoBanHbiM ciioBoM CONSTRAINT.

Co3oanue unoexca c nomouyvio uncmpyxkyuu CREATE INDEX

CREATE INDEX co3pmaeT HOBBII WHAEKC AJS CYIIECTBYIOIICH Tal-
JINIIBI. CI/IHTaKCI/IC KOMAaH/IbI.

CREATE [UNIQUE] INDEX unpexc

ON ra6nuna (mose [ASC|DESC][, none [ASC|DESC], ...])

[WITH { PRIMARY | DISALLOW NULL | IGNORE NULL }]

IJie UHJIEKC — MMsI CO3J]JaBacMOro MHJEKCa;
TaOJHIa — MMSI CYIIECTBYFOIICH TaOUIIBL, T KOTOPOH CO3AeTCs MHIIEKC;

II0JIE — HUMCHA OAHOI'0 WU HECKOJIBKUX HOHeﬁ, BKJIHOYAaCMbIX B HH-
nekc. [l co3ganust mpocTOro MHIEKCA, COCTOSIIETO U3 OJTHOTO MOJIsl, BBO-
JUTCSL UMS TIOJISL B KPYTIIBIX CKOOKAX cpa3y IOCiie MMeHH TaOmusl. s co-
3[JaHUSI COCTABHOTO MHJIEKCA, COCTOSIIETO W3 HECKOJIBKUX ITOJICH, IepedHCIIs-
IOTCS UMEHA BCEX ITUX MoJel. [y pacrmolioKeHHs 3JIEMEHTOB MHICKCA B
yOBIBalOIIeM TOpsIKE HCIONB3yeTcsl 3ape3epBupoBaHHOe cioBo DESC; B
MIPOTHUBHOM CJIy4ae OYAeT MPUHST HOPSIOK 110 BO3PACTAHHIO.

UYroOBI 3alpeTuTh COBNAJICHHE 3HAYCHUI HHICKCHPOBAHHBIX IOJICH B
Pa3HBIX 3amUCsIX, UCIIOJIb3yeTcs 3ape3epBupoBanHoe cioBo UNIQUE. He-
obs3aTenpsHOe Tipenoxenrne WITH mo3BomsieT 3amaTh yCIoBUs Ha 3Hade-
Hus. Hanpumep:

— ¢ nomompio mapamerpa DISALLOW NULL MOXHO 3alpeTHuTh
3Ha4eHns Null B MTHIEKCHPOBAHHBIX MOJITX HOBBIX 3aITHCE;
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— mapamerp IGNORE NULL mo3BomsieT 3ampeTHTh BKIIOYCHHE B
MHJIEKC 3amucel, nMeromux 3HaueHns Null B M”HIeKCHPOBaHHBIX TOJIAX;

— 3apesepBupoBaHHOe cioB0 PRIMARY mo3Bomsier Ha3HAYUTh WHIICK-
CHPOBAHHBIE MOJISI KIFOYOM. Takoi MHIACKC 10 YMOJTYaHHIO SABIISIETCS] YHUKANb-
HBIM, CJICZIOBaTEIBHO, 3ape3epupoBaHHoe c10Bo UNIQUE MOXHO OIyCTHTS.

Yoanenue maoauuvi/unoexca

Wuctpykmms DROP ynanser cymecTByronyto Tabnuiy u3 0a3sl qaH-
HBIX WM YAQJIAET CYLIECTBYIOIIHI HHICKC U3 TaOauubl. CHHTaKCHUC:
DROP {TABLE Ta6muma | INDEX uanexc ON Tabnmma}

rJie TabauIa — UMl TaOJIHIBI, KOTOPYIO CIECIYeT YAAINTh WIH 3 KOTOPOU
clenyeT yAaluTh HHACKC,

MHJICKC — UM HHJCKCA, YIAIIEMOTr0 U3 Ta0JIHUIIbL.

[Ipexxne 4eM ymanuTh TaONHIly WIN YAATUTh U3 Hee WHAEKC, He0OXO0-

AUMO €€ 3aKpPbITh. Cnez[yeT OTMECTHUTH, 4YTO Ta6m/1ua yYAaajisdaeTesa u3 0a3bl
JaHHBIX 663B03BpaTHO.

Yoanenue 3anuceii

Wuctpykuns DELETE co3naer 3ampoc Ha yjgajieHue 3amucei u3 on-
HOW WJIM HECKOJBKHX TaOJUI], IepeUnClIeHHbIX B mpeioxkeHnn FROM u
yaosueTBopsomux npeanoxenuto WHERE.

CuHTaKCcHC KOMaH/IbI:

DELETE [Ta6nwuma. *]

FROM Ttabnmma

WHERE ycnosue Ot6opa
rae Tabmuma — HeoOs3aTenbHOE MMs TaONHIBI, W3 KOTOPOH YIAISIOTCS
3aMMcH;

TabIUIa — UMsI TAOIHIIBI, U3 KOTOPOH yIaJSIOTCS 3aIUCH;

ycnosre OTO0pa — BBIpaXKEHUE, ONPENENAIONIEE YAATISIEMbIE 3alHCH.

C nomompto uHCTpyKUuuss DELETE MOXHO OCyIIECTBIATh yaajJeHHUe
00JBIIOTO KOJNMYecTBa 3amuceid. [laHHBIe W3 TaONHIBI TAaKXKE MOXHO yra-
JUTH U ¢ IoMotnsio HHCTpYKImu DROP, ogHako mpu TakoM yoaleHUH Te-
psiercst cTpykrypa tabmuinbl. Ecnu ke npumennts uHCTpyKimio DELETE,
YAQIAIOTCS TOJBKO JaHHbIe. [Ipr 3TOM COXPaHAIOTCS CTPYKTYpa TaOJIHUIBI 1
BCE OCTaJIbHBIC €€ CBOWCTBA, TaKUe, KaK aTpUOYTHI TTOJIeH M WHICKCHI.

3anpoc Ha yJalieHue yIalseT 3alrcH [ETUKOM, a He TOJIBKO COACPKHU-
MO€ YKa3aHHBIX ToJiei. Henb3si BOCCTaHOBUTH 3allUCH, YAAJICHHBIE C ITOMO-
IIBI0 3ampoca Ha yaajneHue. UToOsl y3HATh, KaKWe 3aIlHCH OyayT yIasleHbI,
HEOOXOIMMO OCMOTPETH Pe3yIbTATHI 3aIIPOca Ha BEIOOPKY, UCIIOIB3YOIETO
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TE JKE caMble YCIIOBHE 0TOOpa B mpemnoxeHnd Where, a 3aTeM BBIOIHUTH
3alpocC Ha yAAJICHHE.

Jlobaenenue 3anucei

Wuctpykmusa INSERT INTO nob6apnser 3anucey wim 3amicH B TaOIH-

my.

CHUHTaKCHC KOMaH/IbI:

a) 3a1poc Ha J100aBJIeHUE HECKOJIBKUX 3alUCeH:

INSERT INTO naznauenwue [(none_1[, mone 2[, ...]])]

SELECT [ucTtouynuk.]none 1[, mone 2], ...]

FROM BoIpaxkeHue

0) 3ampoc Ha 1o0aBICHUE OTHOM 3aITUCH:

INSERT INTO nazunadenne [(nmone 1[, mone 2[, ...]])]

VALUES (3nauenne 1[, 3Hauenue 2, ...])
rJie Ha3HaueHHe — WM TAaOJHLBI WIX 3alpoca, B KOTOPBIA 100aBISIOTCS
3aIlKCH;

MCTOYHUK — UMsI TaOJINIIBI MM 3aMpoca, OTKYAa KOIMUPYIOTCS 3aIUCH;

none 1, mone 2 — wMeHa moJiel A J00aBJIeHUs NaHHBIX, €CJIU OHU
clenyroT 3a aprymenToM «Ha3HaueHue»; nMeHa moJjiei, U3 KOTopbIX OepyTcst
JTaHHEIE, €CIIM OHU CIICAYIOT 332 apTyMEHTOM HCTOYHHK;

BEIpA)KEHHEC — HMMEHAa TAaONWIBI WM TaOJUI, OTKyJa BCTAaBIIIOTCS
JaHHBIE. DTO BEIPAYKCHHE MOXKET OBITh UMCHEM OTIENBbHOW TaONHIBI W
pesynbrarom onepauuu INNER JOIN, LEFT JOIN wau RIGHT JOIN, a
TaKXKe COXPAHESHHBIM 3aIpPOCOM;

3HaueHue |, 3HaYeHue 2 — 3HA4YeHUs, N0OaBIsIeMbIC B YKa3aHHBIC I10-
7151 HoBoH 3ammcu. Kaxknoe 3HaueHne OyJeT BCTaBICHO B TI0JIe, 3aHUMAIOIIIEe
TO K€ TIOJIOKEHHE B CIHCKEe: 3HaueHWe | Bcramisercs B mosie | B HOBOM
3anmcH, 3HadeHne 2 — B nosie_2 u T.J1. Kaxaoe 3HaueHne TEKCTOBOTO MOJIS
clenyeT 3akiaovaTh B KaBblukd ('), 17 pa3geneHus] 3Ha4YeHU UCTIONb3Y-
I0TCSI 3aISThIE.

Huctpykiuo INSERT INTO MOXXHO HCTONB30BaTh Uil TOOABJICHUS
OJITHOH 3aITiCH B TaOJMITY C TIOMOIIBIO 3allpoca Ha JOOAaBICHUE OJHOM 3aITu-
CH, OIIMCAHHOTO BEIIIE. B 3TOM ciTydae MHCTPYKIUS JOJDKHA COJCPIKATh HMS
Y 3HaYCHUE KaXKJOro IMOoJis 3amuc. Hy)XKHO omnpeneuTh BCe OIS 3aIvCH, B
KOTOpBIC OyIeT IMOMEIICHO 3HAueHWE, W 3HAYCHUS U1 3TUX mojei. Ecim
TIOJIsI HE OMpEJICIICHBI, B HEOCTAIOIINE CTOJONBI OyIET BCTABICHO 3HAYCHHE
o0 yMoT4aHuio win 3Hauenue Null. 3amicu 1o6aBIsitoTCsl B KOHEI] TAOIUITHL.

Wuctpyknuio INSERT INTO MOXHO Taxke HCHOJB30BATH IS J0-
OaByieHus1 Habopa 3amuceil U3 APYro TaOIWIBI MK 3ampoca C MOMOIIBIO
npemioxkeHust SELECT ... FROM, kak mokas3aHO BBIIIE B 3aIpoce Ha J0-
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OaBleHME HECKONBKHX 3amuceid. B atom ciryuae mpemmoxxenne SELECT
ompenernser 1o, nobdasiseMble B ykazaHHyoo Tabmmmy HASHAUEHUE.
Unuctpykums INSERT INTO sBisiercss HeoOs3aTeIbHOM, OJJHAKO, €CIIH OHA
MIPUCYTCTBYET, TO JOJDKHA HaxoauThes nepen nHeTpykiumeir SELECT.

3amnpoc Ha H00aBlIeHHE 3allCei KOMHUPYET 3alHUCH M3 OJHON WM He-
CKOJIBKHX TaONuIl B Apyryro Tabmumy. TaOnwibl, KOTOpEIE comepiKar Io-
OaBIsieMble 3aIiCH, HE N3MEHSIOTCS.

BMmecto no0aBieHus CyLIECTBYIOMINX 3amuceil M3 Opyrod TaOIHILbI,
MOYKHO yKa3aTh 3HAuCHHMs HOJICH OJHON HOBOH 3alMCH C HOMOIIBIO Ipea-
noxxenuss VALUES. Ecnu cniucok nosieit onyuieH, npeanoxxkenue VALUES
JIOJDKHO COJIEpKaTh 3HAYCHUE JUIS KaXXJIOTO IOJIsl TaOJIHIB; B IPOTUBHOM
cnydyae uHcTpykuus INSERT He Oynet BoimosHeHa. M0OYKHO UCIIONB30BATh
nononHutenbHyo HHCTpyKIuio INSERT INTO c npennoxennem VALUES
IUTA KaXKIOoM 100aBIIEMON HOBOM 3aIlNCH.

Oobnoenenue 0anHbIX

Wuctpykmms UPDATE co3maer 3anpoc Ha 0OHOBIIEHHUE, KOTOPBIN H3-
MEHSET 3HaYCHUS MOJel yKa3aHHOI TaOIHUIBI Ha OCHOBE 3aJaHHOTO YCIIO-
BHS OTOODA.

CuHTaKCcHUC KOMaH/bI:

UPDATE Tabnuua

SET HOBOe 3HaueHHe

WHERE ycnosue Ot6opa;
rie Tabiauia — uMs TabJIHILB, JAaHHBIE B KOTOPOU CJIeyeT U3MEHUTD;

HOBOe 3HAaUCHHWE — BBIPAKEHHE, ONpeAeIIIoNlee 3HAYCHHE, KOTOPOe
JOJDKHO OBITH BCTaBJICHO B YKa3aHHOE T0JIe OOHOBIICHHBIX 3aITHCEH;

ycrmoBue OTOOpa — BBIpaKCHHE, OTOUPAIOIIEE 3aIMUCH, KOTOPBIE TOIK-
HBI OBITh H3MCHEHBI.

[pu BEIONTHEHUH 3TOH MHCTPYKIUH OyIyT U3MEHEHBI TOJIBKO 3aITHCH,
yAOBIETBOpPSIONIME ykazaHHOMY ycnoBuio. Muctpykuuio UPDATE oco-
OeHHO yIO00HO WCIIOJIB30BaTh Uil M3MEHEHUs cpa3y HECKOJbKHX 3amuceil
WIA B TOM CIly4yae, €ClIH 3aIlUCH, MOJAJIeKaIlne U3MEHEHUIO, HaXOIATCs B
pas3HbIx Tabaunax. OZHOBPEMEHHO MOYKHO M3MEHHUThH 3HAYCHUS HECKOJIBKUX
nosieid. Cnemyromast HHCTpyKuus SQL yBeTMurnBaeT CTUTICHAMIO CTYIEHTOB
rpymist 422-1 Ha 10 %:

UPDATE CryneHtst

SET Crunengus = cturedaus * 1.1

WHERE Homep_rpynmsr = '422-1";

3anpoc na od6vedunenue



21

Omnepart UNION co3maer 3ampoc Ha 00beIUHEHHE, KOTOPHIA 00b-
€IMHSACT PE3yJIbTAThl HECKOJIBKIX HE3aBHCHUMBIX 3alIpOCOB MM TaOMIuII.

CuHTaKcuC KOMaHIbI:

[TABLE] s3ampoc 1 UNION [ALL] [TABLE] s3ampoc 2 [UN-
IONJALL] [TABLE] 3ampoc_n [...]]
rae 3anpoc_1-n — uncTpykims SELECT wiu uMs coOXpaHCHHO# TaOIHITbI,
nepen KOTOPBIM CTOUT 3ape3epBupoBanHoe cioBo TABLE.

B oxnoit oneparm UNION M0xHO 00BbeJUHATE B TF000OM Habope pe-
3yNbTaThl HECKOJBKUX 3armpocos, Tabmun n nHeTpykunih SELECT. B cie-
IyromieM npuMepe oobeauasercs cymectpyomas tabmumna CTYAEHTDI u
nacTpykumnnd SELECT:

TABLE Crynentst UNION ALL

SELECT *

FROM AGurypueHThI

WHERE O6uwmii 6amn > 22;

[To ymMoIT9aHUIO TOBTOPSIOIIMECS 3alIUCH HE BO3BPALIAIOTCS TPH HC-
monp3oBanny oreparu UNION, ogHako B Hee MOKHO TOOABUTH IPEIUKAT
ALL, 9T0o0BI TapaHTHPOBATh BO3BpAaT Bcex 3amuceil. Kpome Toro, takue
3aIpOCHI BRITIOIHAIOTCSA HECKOJIBKO OBICTpEE.

Bce 3ampocsl, BrmodeHHbie B onepannio UNION, momkHBI 0TOHpaTh
OJIMHAKOBOE YHCIIO MOJIEH; IPH 3TOM THIIB JaHHBIX W Pa3Mephl MOJeH He
00s13aHbl COBIAJaTh. [ICeBIOHUMBI HEOOXOANMO HCIIOJIB30BATH TOJIBKO B
nepeoM npeiockeHur SELECT, B 0CTaIbHBIX OHHU NMPOITY CKAOTCA.

B kaxgoMm aprymenTte «3ampocy IOIyCKaeTcs HCIOIb30BAHME IPEa-
noxeans GROUP BY wmmm HAVING anst rpynmupoBKH BO3BpamaeMbIX
JAHHBIX. B KOHEIl MocienHero aprymMeHra «3ampoc» MOXHO BKIIFOUHTh
npemnoxkenne ORDER BY, uTo0s1 0TcopTHpOBaTH BO3BpAIICHHBIE TAHHBIE.

OcHosnble pazanuusa Microsoft Jet SQL u ANSI SQL

PaccMoTpuMm pasnuuust IBYX auaiektoB s3bika SQL Microsoft Jet
SQL n ANSI SQL, onrcanHbIE B PYKOBOJCTBE pa3padOTUHKa MPUIT0KESHUH
6a3 gaunbix Ha CYBJ] Microsoft Access:

—s3pikr SQL-simpa 6a3sr qanHbIX Microsoft Jet 1 ANSI SQL umerot
pa3Hbie HaOOPbI 3ape3ePBUPOBAHHBIX CJIOB U TUIIOB JaHHBIX;

—Ppa3Hble TpaBWJIa IPUMEHHMBI K omeparopy Between...And, mmero-
meMy crexyrommid cuHTakcuc: BeipaxkeHne [NOT] Between 3nauenme |
And 3nauenne 2. B s3pike SQL Microsoft Jet 3nauenmne 1 MoxxeT mpeBbI-
math 3HadeHue 2; B ANSI SQL, 3nauenne | MODKHO OBITH MEHBIIE WIH
paBHO 3HaueHHe 2;
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— pa3HbIe MOJCTAHOBOYHBIC 3HAKH MCIONB3YIOTCS ¢ omeparopoM Like.
Tax, B s3p1ke SQL Microsoft Jet mo06oii 0qMHOYHBIN CHMBOJ H300paxaeTcs
3HaKOM «?», a B ANSI SQL 3HaKOM «_», M000€e 9UCIIO CHMBOJIOB B SI3BIKE
SQL Microsoft Jet uzobpaxaercs 3HakoM «*», a B ANSI SQL — 3nakoM
«%o»;

— 361k SQL-smpa Microsoft Jet 0OBIYHO MpenoCTaBISIET MOIB30BATE-
0 OoubIny0 cBOOOMY. Hampumep, paspemiaercs TpynIHpOBKa U COPTH-
POBKa IO BBIPAKCHUSIM.

Ocoo0nie cpeacra a3bika SQL Microsoft Jet

B s3pike SQL Microsoft Jet nognep>xuBaroTcs ciaeayromue I0TI0JIHHU-
TeNbHBIE CPECTRA!

—uHcTpykuuss TRANSFORM, npennasHaueHHas AJs CO3aHUS Iepe-
KPECTHBIX 3aIpOCOB;

— JIOTIONTHUTENBHBIE CTATHUCTHUECKHE (YHKIWMH, Takue Kak StDev u
VarP;

—onucanne PARAMETERS, npennazHaueHHOe 17151 CO3aHUs 3aIpo-
COB C IapaMeTpaMHU.

CpeacrBa ANSI SQL, He noaaepkuBaemble B 3bike SQL
Microsoft Jet

B s3eike SQL Microsoft Jet He moanepKUBaIOTCS CIEAYIOUINE CPEI-
crBa ANSI SQL:

—HMHCTPYKIUH, yIpaBidone 3amuroif, Ttakue kak COMMIT,
GRANT u LOCK;

—3apesepBupoBanHoe cioBo DISTINCT B kauecTBe omucaHus apry-
MEHTa CTaTUCTUYECKON (PYHKIMHU (HArpuMmep, HeJb3sl MCIOJIb30BaTh BhIpa-
skearne SUM(DISTINCT wumst Ctonoma);

—npemnoxenre LIMIT TO nn ROWS, ucnons3yemoe aist orpanunde-
HUSI KOJIMUECTBA CTPOK, BO3BPAIAEMbIX B PE3YyJIbTaTe BBIIIOJIHEHHMS 3aIpo-
ca. Jlns orpaHWYeHUs KOJMUYECTBAa BO3BPAIIAEMBIX 3alIPOCOM CTPOK MOXKHO
HCIO0JIb30BaTh TOJbKO npeioxenne WHERE.

I[opsiaok BbINOJIHEHHs PA0OTHI
Bce 3ampocsl, co3naBaeMble B paMKax JaHHOW J1a00paTOpHOI paboTHI,
JIOJKHBI OBITH pean3oBaHbl Ha s3bike SQL 6e3 moMoIy mocTpouTens 3a-

IIPOCOB.
Huns co3ganus HoBoro SQL-3anmpoca B OkHe 0a3bl JaHHBIX HAKMHUTE

KHOIIKY COB,Z[aHI/IC 3alpoca B peKUMEC KOHCTPYKTOpPA U HE BI)I6I/Ipa$I Tabau-

IbI 1A 3alpoca HAXKMUTEC KHOIIKY BI/I}Z[ Ha MaHCJIM UHCTPYMECHTOB.
1. MUcnons3ysa macTpykimio CREATE TABLE, co3paiite 3ampoc Ha co-
3/1aHe HOBOW TaOJIMIIBI JJIsl BEIOpAaHHOW paHee MpeAMETHON o0nacTu,
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COIEPIXKAILYI0 IIATHh IOJICH, PasMYHBIX THIIOB JAHHBIX, ONPEICIHB B
3a1poce NEePBUYHBIH KIF0Y M IPOUHAEKCHPOBAB COOTBETCTBYIOIIHE IO~
ns1, ucronbiys npemtoxkeHne CONSTRAINT. [Ins 3amycka 3ampoca

Ha)KMHTE KHOIKY 3aIryck (] 1a manenn uHCcTpyMeHToB. Ilocie uero
co3JaliTe 3ampoc Ha CO3/JaHHe elle OJHOM TaOJMIbI, colepiKarieit
BHEITHUH KJIFOY 10 OTHOIICHWIO K MEPBHYHOMY KIIIOUY HpEeABIIyIIei
TabnuIBl. 3amyCTUTE 3aIpoc, MOCIe Yero MpOBEPHTE, OTPA3MINCH JIN
N3MCHEHHS B CXEME JTaHHBIX.

Ucnone3ys komangy SELECT, co3naiite 3ampoc Ha BBEIOOPKY 3aItucei
u3 OByX (wim Ooiree) TaOIUI], WCIIONB3YS MpaBIiia BHEITHETO W BHYT-
PEHHETO COEIMHEHHMS, a TAKXKE Pa3IMYHbIC YCIOBUs O0TOOpa M COPTH-
POBKH.

Ucnone3ys komauny UPDATE, co3aaiite 3ampoc Ha OOHOBIICHHE aH-
HBIX B CO3/IaHHBIX paHee TaOIuUIax.

Ucnonw3ys komanay INSERT INTO, co3naiite 3ampockl Ha qo00aBie-
HUE TPYIIIBI 3aITUCEeN U OHOM 3aIiCH B CYIIECTBYIOUIYIO TaOIHILy.
Ucnone3ys komanny CREATE INDEX, co3maiite 3ampoc Ha co3maHue
HOBOTO MHAEKCA, UCTIONb3Ys Pa3INuHbIC yCIOBHS HAa 3HAYCHUS MHICK-
coB (IGNORE NULL, DISSALLOW NULL, PRIMARY), a Taxxe TH-
IIBI COPTHPOBKH.

HUcnone3ys komanny DROP, co3naiite 3ampocs! Ha ymajaeHHe TaOIHIIBI
U MHJEKca, CO3aHHbIX paHee B B/I.

CoxpaHuTe BCe CO3JJaHHBIE 3alIPOCHI B 0a3e TaHHBIX.
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JlaGopaTopnas padora Ne 2 «Co3ganue KOHIENTYaTIbHOIH MoOJeJH JaH-
HBIX B cpej/ie aBTOMATH3HPOBAHHOIO IPOEKTHPOBAHMS»

Tema: Coz0anue KOHYEeNMYaIbHOU MOOeIu OAHHbIX 8 Cpede A8moMa-
MU3UPOBAHHO20 HPOEKMUPOBAHUS.

Pazoen oucyuniunvi: Moodenuposanue oaunnvix ¢ nomowpro ER-
ouazpamm.

Lenv pabomul. cnpoekmuposamv KOHYENnMyaibHyl0 Mooeib, 8blOPaH-
Holl panee npeomemnuotl obnacmu é nakeme Power Designer.

Ipooonsxcumensnocms: 6 uacos.

Cywnocmu u ampudymaoi

Kaxnast cymHOCTb SIBISIETCS MHOXECTBOM HOAOOHBIX HHIMBHAYalIb-
HBIX O0BEKTOB, Ha3bIBAEMBIX JK3eMIUIIpaMu. Kakablil 3K3eMIUIIp UHIUBH-
JyaJieH ¥ JIOJDKEH OTJIMYAThCsl OT BCEX OCTANBHBIX 3K3EMIUIIPOB. ATpUOYT
BBIpa)KaeT OIpe/IesicHHOe CBOUCTBO 00bekTa. C Touku 3peHust b/l (dpuzmnye-
CKasi MOJIENb) CYIIHOCTH COOTBETCTBYET Ta0JIUIIA, IK3EMIUISIPY CYIIHOCTH —
CTpOKa B TabJIHIIe, @ aTPUOYTY — KOJIOHKA TaOJIHUIIBL.

[MocTpoeHue MozeIM JaHHBIX MPEAIoaraeT OnpeieeHle CYIIHOCTeN
u atpuOyToOB, T.e. HEOOXOAMMO OMpEACTHTh, Kakas WHpopMmanus OymeT
XPaHUTBCS B KOHKPETHOH cymHOocTH M atpubyte. CyIIHOCTH MOXHO
OTIPENETNTh KaK OOBEKT, COOBITHE MM KOHIENIHI0, HH(YOpManus 0 KOTO-
polt nmoymkHa coxpaHsTbes. CyINIHOCTH JOJDKHBI MMETh HalMMEHOBaHHE C
YETKUM CMBICTIOBBIM 3HAUE€HHEM, UMEHOBATHCS CYLIECTBUTEIHHBIM B €M H-
CTBEHHOM JIMIIE, HE HOCUTh «TEXHHUYECKHX» HAaUMEHOBAaHHMH M OBbITH JOCTA-
TOYHO BaXKHBIMHM JUISl TOTO, YTOOBI MX MOZEIMPOBaTh. MIMEeHOBaHKE CYIIHO-
CTM B €JUHCTBEHHOM YHCJe oOierdaer B JaJbHEHIIEM YTEHHE MOJIEIH.
dakTHYeCKH UMs CYIIHOCTH JIaeTCsl 10 UMEHH ee 9K3eMILIpa.

Kaxknast CylHOCTb JIOJKHA OBITH HOJIHOCTBIO ONpPEJIe/ieHa C TOMOIIBIO
TEKCTOBOTO onucanus. Kaxplid arpu0yT XpaHuT uHpopmariuo 0o onpee-
JICHHOM CBOMCTBE CYIIHOCTH, @ KaXXIbIH 3K3EMIULIP CYIIHOCTH IOJIKEH
OBITh YHUKaIBHBIM. ATPHOYT ¥JIH TPYIIa aTpHOyTOB, KOTOPHIE MICHTH(H-
LUPYIOT CYIIHOCTb, HAa3bIBA€TCS MEPBUYHBIM KitouoM. [Ipu ycraHoBneHnn
CBSI3CH MEXIy CYHIHOCTSIMHM aTpHOYyTHI NMEPBUYHOIO KJIOYa POJUTENHCKON
CYIIHOCTH MHUIPUPYIOT B Ka4eCTBE BHEUIHMX KJIIOYEH B JIOYEPHIOIO0 CYII-
HOCTb.

OdeHb BaXKHO JaTh aTpUOYTy HpaBWIIbHOE WM. ATpHOYTHI JOJKHBI
HMEHOBAThCS B €IMHCTBEHHOM YHCIIE U UMETh YETKOE CMBICIIOBOE 3HAUe-
uue. CoOroieHre 3TOTO MpaBmiia MO3BOJSET YACTUYHO PELINTh IpodiIeMy
HOpMaJIM3alM1 TAaHHBIX y)Ke Ha dTalle ONpe/elIieHns aTpuOyTOB.
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Ceazu

CBs3p SBJIAETCS JIOTUYECKHM COOTHOIIEHHEM MEXIy CYIIHOCTSIMH.
Kaxmast cBs3p JOIDKHA MMEHOBATHCS TJIAr0JIOM WM TIIArOJIBHOM (pazoil.
WMt cBsI3U BBIpa)kaeT HEKOTOPOE OTPAHMUYCHUE WU OM3HEC-TIPAaBIIIO U 00-
JIeTYaeT YTCHNUE MMOCTPOCHHOM MOJIENH JaHHBIX.

PaznnyaroT 3aBHCHMBIE M HE3aBHCHMBIEC CYIIHOCTH. THII CYIIHOCTH
OTIpeessIeTCsl €€ CBA3BI0 C IPYIMMH CYLIHOCTSIMH. MaeHTuduuumpyomas
CBA3b YCTAHABIHMBAETCS MEXIy HE3aBUCUMOH (POAUTENBCKUI KOHEL CBSI3H)
U 3aBHCHMOM (JIouepHUil KOHell CBsi3U) CYIIHOCTSAMHU. IIpu ycTaHOBIEHMU
UACHTUOHUIUPYIOWEH CBA3M aTpUOyTHl TEPBHYHOTO KIIOYA POJUTEIBCKON
CYIIHOCTH MEPEHOCSTCA B COCTAaB MEPBUUHOTO KIIFOYA JOYEpPHEN CYLITHOCTH.
Ota onepanyst IOMOJHEHU aTpUOYTOB AOUEPHEH CYIHOCTH MPHU CO3JaHUH
CBSI3M Ha3BIBACTCSl MUrpalyell atpuOyToB. B modepreil cymuoct aTpuody-
THI TOMeYaroTcs Kak BHenTHuH kimod (FK).

IIpn ycTaHOBIECHWM HEUACHTUGHULIMPYIOMIEH CBS3M JOYEPHSA CyII-
HOCTH OCTaeTCsl HE3aBUCHMOH, a aTpHOYTHl NEPBHYHOTO KIF0YA POAUTEIH-
CKOW CYIIHOCTH MHUIPUPYIOT B COCTaB HEKIIOUEBBIX KOMIIOHCHTOB POAH-
TeJIbCKON cymiHocTH. Hennentudumupyromas cBA3b CIyXKHT JUIS CBS3bIBA-
HUS HE3aBUCUMBIX CYLTHOCTEH.

Wwmst cBsizu — (pasa, XapakTepusyoomias OTHOIICHHE MKy POJUTEIb-
CKOW M JouepHel cymHocTsaMu. [1Jisi CBSI3M OJIMH-KO-MHOTHM HICHTHOUIIM-
pytoleil nim He UACHTH(GUIUPYIOIIEH TOCTaTOYHO yKa3aTh UMs, XapakKTe-
pu3ymolee OTHOIEHHE OT POAUTENECKON K JOUEpPHEN CYIITHOCTH.

Tun cBsa3u (uaeHTUOHUIHpPYIOMIas/HenAeHTUQUIHpYyommas). dns He-
NACHTH(OHUINPYIONEH CBSI3M MOXKHO YKa3aTb 00s3aTesIbHOCTh. B ciydae
00s3aTeIEHOM CBSI3U aTPUOYT BHEINHETo Kio4a moyduT npusHak NOT
NULL, HecMOTps Ha TO, YTO BHELIHUH KJIIOU HE BOWIET B COCTAaB MEPBUY-
HOTO KJIIoYa J0YepHel CyImHOCTH. B ciydae HeoOs3aTenbHOM CBS3M BHEII-
HUH KoY MoxkeT npuHrMaTh 3HaueHne NULL. HeoOs3aTenpHas HenmeH-
TUQULIUPYIOLIAsl CBSI3b MOMEYAeTCsl MPO3pPaYHbIM POMOMKOM CO CTOPOHBI
POOUTENBCKOM CYIIHOCTH.

IIpaBuia CCHUIOUHOM LEIOCTHOCTU — JIOTUYECKUE KOHCTPYKIMM, KO-
TOpBIE BRIpAXKAIOT OM3HEC-TIpaBUIIAa MCIOJIB30BAHUS JTAHHBIX M MPEACTaBIs-
10T cO00#i IpaBwiIa BCTaBKHU, 3aMEHBI U YIAJICHHS.

Wndopmanuio o mpeaMeTHOH 00JacTH CyMMHPYIOT COCTaBICHHEM
crenuQUKai Mo CYIIHOCTSM, aTpuOyTaM M OTHOIIEHHSM C HCIIOJIb30Ba-
HHUEM TpadUUecKHX JuarpamMm, B YeM M 3aKJII0YAeTCs MPOLECC MOJEIHPO-
BaHHE JIAaHHBIX.



26

OcHoBrbl paéotsl B Power Designer

Jnst 3amycka makera Power Designer B8 mento tporpammsr (Windows)
HaiinuTe manky Sybase u samyctute daitn Power Designer. Jlnst co3nanwst
KOHIIENITYaJIbHOM MOJIENH JaHHBIX HeoOxomuMo BeIOpath File/ New wimm Ha

MaHeIM WHCTPYMEHTOB BHIOpaTh 3HAYOK O [Janee mosBUTCS OKHO IUIst
BBIOOpa co3maBaeMoii Mozenu (puc. 7), B KOTOpOM Hajio BbiOpaTh Concep-
tual Data Model

Mode! type: ~ @ New model (1 New model from template

i Business Process Model General | Extended Model Deﬁn'rtion5|

Conceptual Data Model

24 Free Model Model name: ConceptualDataMadel _1
i@ Irformation Liquidity Model
E:: Object-Oriented Model
72 Physical Data Model

w Requirements Model

XML Mode!

Puc. 7. OkHO BBIOOpa MOJIEIIH.
ITocne nHaxxatust kHomku OK mosiBUTBCSA OKHO, B KOTOpoM co3maercsi ER-
JarpamMma.
Coszoanue cywnocmeii

Jlist co3nmanus cymHocTH, B maHenu Palette (puc. 8) Ha)kMuTe KHOIIKY
¢ GeJIBIM IPSIMOYTOJIBHUKOM (C TofIcKa3Koit Entity).
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Puc. 8. TlaHesp a51eMEHTOB ¢ BHIOPaHHBIM AJIEMEHTOM CYIIHOCTh

Jaiee, nomecTuTe yKa3areib MBIIIHM Ha padodee Moje B HYy)KHOM Me-
CTe U LIETKHUTE KHOMKOW MBIIM. IIpAMOYTronbHUK, H300paXxaronui cy-
HOCTb IOSIBUTCS B yKa3aHHOM MecTe. [Ipu 5ToM, Kypcop MBIIIK Ha pabouyeM
TI0JI€ BBIMJIAJUT KaK BBIOPaHHBIN JIEMEHT, T.0. MOXKHO CO3/1aBaTh HECKOJIb-
KO BBIOpPAaHHBIX 3JIEMEHTOB OJHOTO THMa 0Oe3 MOBTOPHOTO HMX BHIOOpa Ha
MaHEIU 3JEMEHTOB.

st Toro, 4To0BI N3MEHNTH CBOHCTBA CO3AAHHOM CYIIHOCTH, JIBAK/IbI
LIEITKHUTE Ha Hee JIEBOM KHOIKOW MBIIIU WM HAXMHTE MPaBYyIO KHOIKY U B
BBINIABIIIEM MEHIO, BEIOEPHTE MIYHKT Properties, B pe3ynbpraTe 4ero OTKpoeT-
Csl OKHO CBOHMCTB CYIIHOCTH (puc. 9) .

[ Entity Properties - Entity_1 (Entity_1) (=[=] = |

General | Attributes [ Identfiers | Notes | Rules |
MName: Entity_1 E]
LCode: Entity_1 B
Comment; |7

A
Stereatype: -
Mumber: Generate

8- oi) Comen) (e

Puc. 9. OkHO CBOWCTB CyIIHOCTH
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B OTKpBIBIIEMCS] OKHE MSITh 3aKJIAI0K.
Bakmanka General mo3BossieT BBECTH CIICAYIONIHE OCHOBHBIE TTApaMeT-
pHI:

e Name — wums cymHOCTH, KOTOpOEe OyIeT BHACTH MOJIH30BATEb;

e Code — wmMs KOja CYIIHOCTH, KOTOPOE OymeT HCIONB30BATHCS
[PU TeHepay GU3NIECKON MOJICIH;

e Number — orpanuueHue KOJIMYECTBA 3aMUCedl B TaOJHIE TOCIE
reHepanuu GpU3nIeCKor MOJICIH;

e Comment — koMMeHTapui, IpeAHA3HAYCHHBIA Ul yIyYIICHHS
MMOHUMAaHHMSI MOZIEIIH.

| General | Attributes | Identiiiers | Notes [ Rules |

B EIBEE B X(APY
Mame Code Data Type Length | Precision| M| P| D Dramain e
1 Attribute_1 Attribute_1 Serial [CLITEW] <None>
=+ | Attribute_2 Attribute_2 = L [CE[V]; <None>
GOIEIAETEIRY i R | »
o) & - (5K [_Omms ) [T | s |

Puc. 10. OxHo BBOsA aTpHOYTOB CYNIHOCTEH
3aknaaka Attributes comepsxur tabmuiy (puc. 10) u mo3BossieT onpe-
JIeNSITh ampudympl CyIIHOCTH:

e Name — wums arpubyra, KoTOpoe OyIeT BHIETb HOJB30Ba-
Tellb;

o Code — ums kona aTpudyTa, KOTOpoe OyeT UCTIOIb30BAThHCS
NpH reHepaun GU3nYecKor MoJIeny;

e Data type — tun maHHbIX aTpuOyTa, KOTOPBIA MOXKET OBITH
BBIOpaH U3 BBINAJAIONIETO CIHMCKA WM BPYYHYIO, LIEIKHYB B
noste Data type;
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e Domain — mpuHAIICKHOCT K JOMEHY, SCIIH OH ONPEICICH.
Vcronp3oBaHHe JTOMEHOB IO3BOJIIET, ONPEACIUB OAWH pa3
MIOJIB30BATENILCKHUI THI JaHHBIX, HCIIOIb30BATh €r0 B JAJIb-
HelmeM Tpu OIpeneNleHN: THna AaHHBIX artpudyra. O co-
3JaHUK JOMEHa OyIeT CKa3aHo HIKE;

e M (mandatory) — o6si3aTebHBIH aTpuOyT, YKa3hIBACT MOKET
JIM IAaHHBIH aTpUOyT NMPUHUMATh HEONpEICICHHbBIC 3HAUCHMUS
(0bs3aTenbHO M TAHHOE MOJIe UIS 3alONIHCHHS B Tabmuile
BJl);

o P (Primary ldentifier) — mepBuunslii naentuduKarop cymi-
HOCTH (B (M3MYECKOW MOJENH JaHHBIX aTpHOyT Oyner sB-
JSITHCS TIEPBHYHBIM KITFOUOM HIIH €r0 COCTABHOW YacThIO);

o D (Displayed) — orobpaskaemsilii, T.e. OyaeT a1 aTpuOyT Mo-
Ka3bIBaThCS B MOJICIIH.

bonee monHyro MHGOpPMALUIO 1O CBOMCTBAM aTpuOyTa MOXKHO IOJY-
YHTh, IBAXKIBI IEIKHYB 110 IOJI0, PACIIOJI0KEHHOMY ClIeBa OT IIOJIS C MMe-
HeM atpubyTa. 31eck MOXKHO BBOAMTH KOMMeHTapuii B mose Comment,
3a/1aBaTh CIIHUCOK 3HAUCHUH IS JaHHOTO aTpulyTa, ONPEACIATh BEPXHUE U
HIDKHUE TPaHHIIBI 3HAUCHUMH

Sakmanka ldentifiers comepxur aBToMaTHUeCKH 3aMOTHACMYIO TaOIH-
Iy TEePBUYHBIX HACHTH()UKATOPOB CYIIHOCTH, HO TO3BOJIAET JETaTh 3TO
BPYYHYIO, KOTJ]a HEOOXOJUMO CO34aTh CyppOTaTHBIN NEepBUYHBIN HUACHTH-
¢ukarop.

3akmanka Rules mo3Bossier BBOAUTE HEOOXOIMMBIC MPABHIA HAa BBOJ
3HAYCHUH B TAOJIHILY.

Ocranbuble 3akinankua Notes, Version info HocsaT onmcarenbHbIA Xa-
pakTep Uil yIydIIeHUs] TOHUMaHUs MOJICITH.

Jns ¢ukcaumu BceX W3MEHEHHH B HEOOXOIMMO HaXaTh KHOIKY
Apply.

Homen

JIoMEH — 3TO MHOXXECTBO JOMYCTUMBIX 3HAYCHUU arpubyTa ompeie-
JICHHOTO THIA JaHHBIX. JJOMEH OmpeenseTcsi 3alaHieM CTaHAapTHOTO TH-
ma JAHHBIX, K KOTOPOMY OTHOCSITCS 3JIEMEHTHI JIOMCHA U 3aJaHHEM POH3-
BOJIBHOTO JIOTHYECKOTO BBIPAKCHUS, MPHUMCHICMOMY K 3TOMY THITY IaH-
HBIX.

Jl1s co3maHusi TOMEHa HEOOXOIMMO B TNIABHOM MEHIO BBIOPAB MYHKT
Model, BeiOpate myskr Domains. Ha puc. 11 mokazano ¢hopma omnpezerne-
HUs ToMeHa. JlaHHas opMma COAEPKUT aHAIIOTHYHbBIC MOJIS KaK s ompe-
JieieHus1 CBOMCTB atpubyToB (B 3akiaake Attributes B coiicTBax dpopmbr), a
TaKKe AOMOJHUTENbHbIE Mot Length u Precision anst omucanust [UTHHBL 1
TOYHOCTH 3HAYCHHUI aTpUOyTOB.
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I ame v Code Data Type Frecizion
My_domains ty_domains Serial

I

Ok I[ Cancel l[ Apply

Puc. 11. OxHo BBO/Ia CITCKA JIOMEHOB
IMocne co3panus HOBOTO JOMEHA ero MM MOSBUTCS B CIIUCKE JOMEHOB
TIPH 33/IaHAH CBOMCTB aTpuOyTOB CymHOCTEH (pHc. 12).

[ Entity Properties - Entity_1 (Entity_1)

| Generml | Attributes | identfiers | Notes | Rules |

FEaE@ v sRax|AlY X

Mame Code Data Type Length | Precisio
Atribute 1 Attribute_1 <Undefined>

Dromain

My_domain =]

| T T T T T =
ARSI R TE S T e T o
| O T T I T I =

Flele]| 4[4 2]«

o ]2~

Puc. 12. Onpenenenne qoMeHa Juis aTpuOyTa CYIIHOCTH
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[Ipu co3manmm aTpuOYTOB CYIIHOCTEH B KOHIIETITYyalbHOI MOJENIH He
CO3JIAf0TCS aTPUOYTHL, SBISIOIINECS BHEITHUMH KIFOYaMH CYITHOCTEH.

ITocne Toro, Kak co3MaHBl BCE HEOOXOANMBIE CYIIHOCTH U aTpUOYTHI,
HEOOXOANMO ONPENEIUTH CBSA3U MEXIY HUMH.

Ycemanoexa ceazeii

JIist YyCTAQHOBKH CBSI3M MEXKIY IBYMS CYLIHOCTSIMH, HEOOXOIMMO
HaXaTh KHONKY (C IBYMsi O€JIBIMU HPSIMOYTOJbHUKAMH M JIMHUEH MEXKITY
HUMH puc. 13).

Palette @

N M &
Q @ F
X B E
o/ @

|

Relationship
= @
N T [
OO A
Ch

T —
Puc. 13. ITanens 371€MEHTOB ¢ BBI6paHHBIM 9JICMCHTOM CBA3b

Heob6xoaumMo 1niepeBecTd Kypcop MBI Ha OJIHY CYIIHOCTh M, HaXaB
JIEBYIO KHOIIKY MBIIIM U, HE OTIYCKasl ee, MepPeBEeCTH Kypcop Ha BTOPYIO
CYIIHOCTb. Jlanee MOXKHO OTITYCTHTh KHOIIKY MBIIIH — CBS3b YCTAHOBJICHA.

Jlnst ui3MEHEeHUsI CBOWCTB CBSI3H, HEOOXOIUMO JIBAXKBI IICIKHYTH Jie-
BOM KHOINKOM MBIIIM HA JTMHUIO CBSI3H (MIIH HaKaTh MPABYIO KHOMKY MBIIIN
W BBINIABIIIEM MEHIO BhIOpaTh MyHKT Properties). Otkpoercst okHo (puc. 14),
C 3aKJIAIKAMH:

e 3aianku Notes u Version info ucrons3yrorcs mis moapoo-
HOIr'0 OIMCaHMsA CBSI3U. B 3akimanke Rules moxHO 3amaBath
rapamMeTpbl OrPAaHUYEHHS CBSI3H;

e B zanaake General ykaspiBaeTcsi UMSI U KOJ CBsI3H, a JIBE
KHOTIKM C MMEHAMH HCIIOJb3yEeMBIX CYIIHOCTEH MO3BOJSIOT
BBI3BaTh OKHO CO CBOWCTBAaMH COOTBETCTBYIOIICH CYITHOCTH.
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e 3akmanka Cardinalites mossonser ykasats BUI CBS3U (OAWH—
K—OIHOMY, OAWH—KO—MHOTHM, MHOTHE—KO—MHOT'HM U T.X.) U
ycTaHaBIMBAeT cBOMCTBA CBsA3U OT CymHocTr ] k CymHOoCTH2
1 Ha000pOT:

e Mandatory ompezenser 06s13aTeBHOCT CBA3H, MOKAa3bIBas,
gro 3K3eMmuip CymrHocTl (3ammch) MOXKET CyIIecTBOBATH
TOJBKO IPH HAJMYMU COOTBETCTBYIOLIETO O3K3EMIULIpa B

CymHocTn2;

i ™
%, Relationship Properties - Relaticnship_1 (Relationship_1) E@ﬂ
[ Entiy 1 I Entity 2 )
Entity 1 > <= Entity_2

Cardinalities | Motes | Rules

) 0One-One  @idne-Marg () Mary-One ) Many - Many

Dominant role: | «Maone=

Entity_1to Entity_2
Bole name:
Dependert  [7] Mandatary Cardinality: O -
Entity_2 to Entity_1
Role name:
[ Dependent [ Mandatany Cardinality; 0.1 -

- e

Puc. 14. OkHO CBOMCTB CBA3H

e Dependent moka3biBaeT, 4T0 Kaxablii ax3eMInisp CyriHocTu 1
OTOKIECTBISIETCS C 3K3eMIUIIpoM B CymHOCTH2 (TIepBUYHBIHA
KIII0Y Ha CTOPOHE «OJWH» MPH CO3JMaHuM (HU3NUECKON MoJe-
JI1 BOWJET B COCTaB MEPBUYHOTO KJIIOYA B TaOJIMIE HA CTO-
pOHE «MHOTHEY);
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¢ Role — teker, onuckBaronmii cBs3b ot Cymaoctrl k Cymr-
HOCTHZ.

CBs3u MHOTHE-KO-MHOTHM TpeoOpa3yloTcst B (H3NUECKON MOJEIH B
MPOMEKYTOYHBIE TaOJIUIIBL.

ITocne Toro, KaKk CO31aHEI BCE CYIIHOCTH, YKa3aHbl aTpHOYTHl U ycTa-
HOBJICHBI BCE CBSI3HM HEOOXOIMMO IIPOBEPHUTH KOHIENTYaJIbHYIO NPaBHIIb-
HOCTh MOCTPOCHHUSI KOHIENTYaIbHON Moaenu. J{ias 3Toro HeoOX0JuMO BBI-
6patb B MeHt0 Tools/Check Model (wiu Haxats F4). [TosiBuTcst OkHO (pHC.
15), B koTOpOM Ipezsiaraercst BRIOpaTb 00BEKTHI ISl IIPOBEPKH.

Package — cucrema mpoBepuUT MPAaBUIBLHOCTD IIUKINYSCKUX CBS3CH.

Domain — cuctema mpoBEpUT MPABUIBHOCTD 3aTIOTHEHHS TOMCHOB.

Data items — npoBepsITh 1 aTpUOYTHI.

Entities — cucTema poBepUT NPaBUIIBHOCTD CO3AAHUS CYLIHOCTEH.

Entity attributes — npoBepka npaBUIILHOCTU CBOMCTB CYLIHOCTH

Entity identifier - npoBepka mpaBUILHOCTH HUICHTU(PHUKATOPOB CYII[HO-
CTH.

Relationships — mpoBepka cBsi3eii.

[ i |
Check Model Parameters E@g
Options | Selection

1) Entity Attribute
| Relationship

+

[ QK ][ CmaeHa ] MpMEHNTE

Puc. 15. OkHO npoBepKH KOHLENTYaJIbHOW MOJEIN

IMocne naxarus kHonku OK cucTemMa mpoBEepUT BCHO KOHLENTYallb-
HYI0 MOJENb, BBIAACT OMMOKK (WM TPEAYNpPEXKIEHHUs), €CIH TaKOBBIE
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nMmeroTed. s mpocMoTpa CBeIeHHH 00 ommnOKe HEeoOXOOMMO JBaXKIBI
«IIENKHYTH)» MO HENl KHONKOW MBIILY.

HOpﬂIlOK BbINNIOJIHCHHU A paﬁOTLI

1. CospaiiTe KOHIENTYaJIbHYIO MOJETHh BEIOPAHHOW MPEIMETHOH 00-
JIACTH, YIUTHIBASI CIICAYIOIIHE TPEOOBAHMS:

a.
b.

9.

JlomxHO OBITH CO34aHO HE MEHEe 8-MH CYITHOCTEH.

B kaxkmoli cymHOCTH (32 HCKIIOYCHHUEM CIPABOYHHKOB-
Kiaccu(pUKaTOPOB) JOJDKHO OBITh CO3JJAHO HE MEHEee 5-Tu
aTpuOyTOB.

Heo6xomuMo HCIONB30BaTh JTOMEHBI JJIsl ONPEICIICHUS
TUIIOB JaHHBIX aTPUOYTOB.

O0s3aTenbHO coOmroneHne 3-i HOpMaJIbHOM (OPMBI TS
MPOCKTHUPYEMBIX CYIHOCTEH.

HmeHa mosnieil MOJKHBI OBITH MPEICTABICHBI MO-PYCCKH,
KOJIBI TIOJICH JIOJKHBI OBITh HAMMUCAHBI IATHHHIIEH;

B KOHIIENTYalbHOW MOJEIU JAHHBIX HE JOJKHO OBITH CO-
3[JaHO BHEIIHUX KITFOUCH;

Heo6xoaumMo KOPPEeKTHO 3a/1aTh UMEHA CBSI3EH.

2. BhImonHUTE IPOBEPKY KAYSCTBA CO3IaHHON MOJICIIH.
PaboTa cunTaeTCs MONHOCTHIO BHIMOJIHEHHOM, €CIIH MPH MPOBEPKE MO-
JIeJIA HE BBLIAIOTCS OLINOKHU.
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JlaGopatopuas padora Ne 3 «['eHepaummsi (U3NIECKOH MOAETH U
CTPYKTYPBI 0235l JaHHBIX)»

Tema: I'enepayus ghusuueckoii Mmooenu npeomemHou 0oaacmu.

Llenv pabomul: cnpoexmuposame Qu3ULECKYI0 MOOelb, BbIOPAHHOU
panee npedmMemHol 001ACmU HA OCHO8E CO30AHHOL KOHYENMYaibHOU MOJe-
au 6 nakeme Power Disigner.

Ipooonsxxcumensrnocmy: 2 uaca.

dusnyeckas MoJeab JaHHbIX

Ha ocHoBe cnpoeKTHpPOBaHHON KOHLENTYalbHOW MOJENN CO30AETCS
¢u3mdeckas MOJeNb TaHHBIX, CBOHCTBeHHAS 11 KoHKpeTHOH CYB/I.

[Ipu dopmupoBannu (GU3MUECKOW MOIETH NAHHBIX OIPEIEIIIOTCS
BHEIIHHE KIIFOYH B CBI3BIBAEMBIX CYITHOCTSX. J100aBIAIOTCS MIPOMEXKYTOU-

Hble TaOJMIBI CBS3M, C LEJIbI0 HCKIIOUCHHUS CBs3el MHOTHE-KO-MHOTHM
(M:M).

HOpﬂI[OK BbINNIOJIHCHHU A paﬁOTLI

ITocne Toro, kak NpoBepKa KOHIENTYalbHOW MOJENN 3aKOHYHUTCS
YCIEITHO, MOXHO T€HEepHpoBaTh (HU3MUYECKyI0 MoJelb. [ aToro HeoOxo-
quMo  BeIOpath B MeHio Tools/Generate Physical Model. Otkpoercst oxHO
reHepanuu gusmdeckoit Moaenu (puc. 16).
rPDM Generation Options |

-

General | Detail | Target Models | Selection |

@ Generate new Physical Data Maodel

DEMS: [Micrsoft Access 2000 -]z
(@) Share the DBMS definition
(7 Copy the DBMS definition in model

LCode: Conceptual DataModelKompFima

Mame: Conceptual DataModelKompFima E]

Configure Model Options...

() Update existing Physical Data Modsl

Select model: <Nonez

DEMS: |

Prezerve modifications

[ 0K ] [ OmeHa ] [ MprMEHTE ] [ Cnpaeka

Puc. 16. OxHo renepanmu Gpu3n4ecKon MoIeNn
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B sTrom okHe HeoOxoanMo BeIOpaTh ommto Generate new Phisical Da-
ta Model, u BeiGepaTs B mose DBMS u3 Boimamaroriero crimcka Microsoft
Access 2000. Name — mosre st BBoga WMeHH (aiina s JansHenme re-
Heparn pu3nyeckort Mogenu. [ 3ananns CBOWCTB MOZEIH IISIKHATE 110
kaonke Configure Model Options. OTkpoeTcsi OKHO CBOMCTB CO3/1aBaeMOM
¢usnaeckoit monenu (puc. 17).

- B
LCategony:
-~ Table & View - Calumn & Domain
e ——— Enforce non-divergence
- Reference 9
- Sequence Data bype
 Index [] Check
- Join Indesx [T Rules
- Procedure = [ M andatary |
. Trigger [ Profile
- Database Packag Default data type:
[=- Naming Convention kUndefined:s - [2
- Package
- Domain Length: Precigion:
- Table
.. Column — Coluran
... Index [T Mandatory by default
- Reference Bemen
-~ View Reference [ Mandatory by default
- View
- Wiew Column -
«[m | » ’ Diefault ] [§et b Default]
[ QK J ’ Cancel ] [ Help
L T vl

Puc. 17 Okno cBoiicTB co3naBaemoii (hu3nveckoit Moaeu

3/ech MOXKHO BBIOpaTh ClIEAyIOLIME MapamMeTpbl co3faHus (usuye-
CKOMl MoOjeiu: OKHO CBOWCTB CO3IaBacMOil (PH3HUUECKOW MOJIEIH OKHO
CBOKCTB cO3/1aBaeMOi (PU3NIECKOH MOIETH
e Data type — y4uTeiBaTh THUIIBI JAHHBIX KOHIICTITYaJIbHON MOJCIH
IIpH TeHepanuy GU3HIECKON MOICIIH;
e Check — npoBepka JJOMEHOB ¥ COOTBETCTBHE MOJIEH aTpUOYTOB C
BEIOPaHHBIM JOMEHOM.
e Rules — npoBepka npaBui Ha BBOJ 3HAYCHHUIT B TAOIHILY.
e Mandatory — yauThIBaTh CBOMCTBA 00S3aTEILHOCTH 3ATIOTHEHUSL.
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o Default data type — mosBossieT yCTaHOBWTH THII JAHHBIX TIO
YMOJIYaHUIO JUIS BCEX HE YCTAaHOBJICHHBIX TUIIOB JAHHBIX B aTpH-
OyTax.

e Domain — ucronp30BaTh CCHUIKH HA IOMEH.

B nwmpextopum Naming convention MoxHO 3a1aBaTh UMEHa IMIabII0-
HOB Ta0JHII, aTpHOYTOB H T.1I.

VYcraHOBUB HeoOX0quMble mapameTpbl, Haxxmure kHomky OK. Ecnu
KOHIICNITyaJbHass MOJENb COPOCIUPOBaHa KOPPEKTHO, TO CUCTEMa CO3IacT
¢busnueckyro Moaenb 6as3bl ganHbIX st Toro tina CYBJI, koTtopblid ObLI
yKa3aH B llapameTpax.

CreHepUpOBaHHYIO (H3UYCCKYIO MOJEIb TAKKe HEOOXOIUMO MpOBe-
puUTh, Ha)KaB KinaBuiry F4

[osiButcs okHo (puc. 18), B koTOpOM IpeaaraeTcs BEIOPaTh 00BEKTHI
ISl IPOBEPKH.

- B
Check Model Parameters B Elﬂlﬂ
Options | Selection

[3) Table Column
[C3) Table Index I
[5) Table Key
(L) Reference

o] (omma) (T ) (o)

e = A

Puc. 18. OkxHo npoBepku (puzndeckoit Moienu

[Tocne naxarus kHonku OK cucTema MpoOBEpUT BCIO (HHU3UIECKYIO MO-
JIeNTb, BBIJACT OMIMOKY (MITH MIPEAYIPEKACHHS), €CITH TAKOBBIC UMEIOTCS.

Ecnu ommbOKy 0TCYyTCTBYIOT, HA OCHOBE JaHHOM MOJIENN HEOOX0ANMO
co371aTh HOBYIO 0a3y JaHHBIX.
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s co3manus 6a3pl JaHHBIX B MeHIo DataBase Beibepure mynkt Gen-
erate DataBase. B mosBuBmemcs okue (puc. 19) HeoOxoanmMo BHIOpaTh OII-
muto Direct generation, myTs k ¢aiiny, B KOTOpOM OyIeT COXpaHEH CKPUIIT
Ha cosnanue b/ (Habop ympasmstomux SQL-3ampocoB), a Takke JOMOTHH-
TenbHBIe Xapakrepuctuku bJl, mepeiing mo Bikmagkam Options, Format,
Selection. ITocne gero Haxmute kHOTIKY OK.

I B
Database Generation - Conceptual Data_agentstvo (Conceptual Data_agentstva) E@Iﬂ
General ‘Opﬂons I Format | Selection | Summary I Preview‘
DEMS: Microzoft Access 2000
Diirectory: EAHOMEPVSWWORK\BBD DO From TMCDOAnexcess 11299 - ﬂ
File name: crebas - ﬂ
[
Generation type: ) Seript generation One file anly Edit generation script
' T
LCheck madel [T Butomatic archive F
(Quick launch
Selection [j <Default> ']
Settings set [; <Default> v] ﬂ
[ 0K ] [ COmaeHa ] [ MpiMeHUTE ] [ Crpaeka ]

Puc. 19. Okno co3ganus bJ]

CucTeMa NONPOCHT YKa3aTh HCTOYHHK JaHHbIX (puc. 20).
F

# ° Connect to a Data Source

Data source
J @ i0DBC machine data source:
() ODBC file data source:

() Connection profile;

[r.hlone> A

[ Madify... ][Configure...

Login
User ID:

Pazzword:

7] 5ave password

[ Connect H Cancel ][ Help

Puc. 20. OxHo nocryna x BJ]
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Haxxwmure xuonky Configure st cos3manust COGCTBEHHOTO HCTOYHHKA
JAaHHBIX. B MosBUBIIEMCS OKHE «AJMHHHCTPATOP HCTOYHHKOB JaHHBIX
ODBC» (puc. 21) Hasxkmute KHONKY J100aBUTB.

ODBC Machine Data Sources | ODEC File Data Sources. | Connection Pmﬁlesl

F|ax ¥PE @D

Name Add Data Source {Cir+N) h Driver

Microsaft Access dBASE Driver {".dbf, “ndx, *m...
Excel Files Microsoft Excel Driver (“xds, *xdsc, “xdsm, “xdsh)
MS Access Database Microsoft Access Driver (“mdb, *.accdb)

Visio Database Samples Microsoft Access Driver ("mdb, ".accdb)

Basa manrbm M5 Access Microsoft Access Driver (" mdb)

Paitinel dBASE Microsoft dBase Driver (.dbf)

Paiinsl Excel Microsoft Excel Driver (*xds)

[ aK ][ OTMeHa H Cnpaska

Puc. 21. Oxno koHpurypanuun ODBC

B nosiBuBmemcst okHe «Co3naHne HOBOTO MCTOYHMKA» (pHUC. 22) BBI-
OepuTe MOJB30BATEIILCKMH THI HMCTOYHHMKA AAaHHBIX M HAXMUTE KHOIKY

Jlarnee.
Cosganne HOBOTO MCTOMHWMKE Aarmh- u

BrifepuTe TN MCTOUHMKE AEHHBLC

() paAnoBbIA (HE SEBMCMT OT KOMMbHTERE)

|
IER) E () CMCTEMHEIA (TONBKO ANA 3TOMO KOMMETEPE)

Beifiop WCTouHMKS ABHHBDX NONL30BATENA CO3AAET
WCTOUHIMK. ASHHBDC, CMELMDUIECKIAll ANA A8HHOM O
KOMMBIOTEDE W AOCTYTHBIA TONLKO ASHHOMY
none30BaTEND

< Hasan i Hanee = i Ommera

Puc. 22. OxHO BbIOOpa THIIA HCTOYHUKA JAHHBIX
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B cnenyromem okue (puc. 23) BbibepuTe HEOOXOAMMBIN ApaiiBep
ODBC u naxxmure kHotky [lanee.

Coers oo o (e

BrifepuTe opalieep, ANR KOTOPOro S3AEETCA MCTOMHWK

L Wrar E}~

Iy Driver para o Microsoft Visual FoxPro 1
Ly Microsoft Access dBASE Driver (~dbf, “ndx, ~mdx) 1E|

Microsoft Access Driver {*.mdb) [

Microsoft Access Driver {*.mdb, *.accdb) 1
Microsoft Access Text Driver (“ta, “.csv)

1
Microsoft Access-Treiber {*mdb) 3
Microsoft dBase Driver {*.dbf) 3 i
e nin_sen: s -

[ < Hazan ]I Oanee > I [ OmmeHa ]

Puc. 23. Oxno BrIOOpa ApaiiBepa ODBC

B cnenyrome okHe (puc. 24) HaxkMuTe KHONIKY ['0TOBO M 3amaiTe UMs
HCTOYHMKA JAaHHBIX U IIyTh B CYHICCTBYIOIIEMY WM K HOBoMy mdb-daiimy

(puc. 25).
Cozgarue HoTro WCTOYHKMKS Aauuhn- u

3amaHHEIR MCTOYHWMK AaHHED By QST CO3AaH nocne
HaxamiA kHonkw "ToToso”. BosmoxHo, notpedyetca
BEECTW AOMNONHMTENLHBIE CBEAEHNA.

McTouHni faHHBI Nonb30EaTens -
(| i E Opaieep: Microsoft Access Driver ("mdb)

[ < Hasan ][ loTos0 J [ COmaera ]

Puc. 24. TloarBepkaenue BeioOpa apaiiepa ODBC
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Ycranoska ppaiisepa ODBC ana Microsoft Access . | ¥ I et
WmA ncTouHvka aaHHeoc My 0K I
Onmcatme: My || -

Basa gaHHb
—

[ Brifpats... ][ Cozpats... ][Bocmaﬂoaum][ Ckats... ] \\FEL

CucTemHan 6a3a DaHHED

@ Her

() Basa maHHb:

Wrn Basel gaHHbx Katanoru:
“mdb el

[=r et

£ lec
] stip files

TNapameTpil
CucTtemuan Ga3a [aHHeX

WnsposaHie

Hsklkosol cTaHAapT

YHWEEpCaNEHBIA

Puc. 25. ITogxirouyenue k 6aze gJaHHBIX

Bepaurecs B okno nmoctyna x b/l (puc. 20) n BeIOepuTe CO3MaHHBIH
HCTOYHUK JaHHBIX (pHC. 26).
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T I =S

Data source
i.l @ DDBC machine data source:
() ODBC file data source:

() Connection profile:

[<hone> -
<None> -
dBASE Files {Microsoft Access dBASE Driver (*.dbf, *ndx, *md:
Excel Files (Microsoft Bxcel Driver (“xds, *xdsx, *xdsm, *xdsb))

MS Access Database (Microsoft Access Driver (".mdb, *.accdb!
{Microsoﬂ Access Driver (*.mdbl)
U Visio Database Samples (Microsoft Access Driver (" mdb, * acee
~ Basa gaHHex MS Access (Microsoft Access Driver ("mdb))

Far Faine dBASE (Microsoft dBase Driver (*.dbf))
= Paiinsl Excel (Microsoft Excel Driver (*xs)) d

[] Save password

[Qonnect ][ Cancel H Help ]

Puc. 26. Beibop cBoero HCTOUHUKA TaHHBIX
Haxmure kuomky Connect. B mosiBuBmiemcst okue (puc 27) Oymer
npeactaBien SQL-CKpUIT, creHepUPOBAHHBIN CHCTEMOM, 3aIyCK KOTOPOTro
MPUBEJICT K co3manuio cxeMbl B/ B BeiOpanHoM mdb-daiiie.

£ ecte 0 cumy |
E-EBr-rEHdIfA s LR X 9| || b wmecl
¥

alter table "CnmMcaxEMe SaAEKM Ha KYyOOED Opomaxy”
add constraint "AK HOMEP SAABKI ONMCAHME" unigue ("Ho

alter table 3arERM
add constraint "FE 3SAABKM NONANT 34 KIMEHTH" foreign
references KmmexnTu (PerHomep)

alter table "OnmMcasEMe SaAEKM Ha KYVOIOD Opomaxy"”

add constraint FE CIMCAHMNE CHOPEINENAN SAABKM foreign k—
references Samexu ("PerMCTpDAaUMOHHET HoMep Sagsxu") (S

<l

[ Fun ][ Cloze ][ Help ]

Puc. 27. Oxuo SQL-ckpurnta Ha co3manue cxembl bJ
s 3ammycka SQL-ckpunra Haxkmure kHonky Run. Ecimu cucrema He
BBIJIACT COOOLICHUIT 00 OIIMOKaX, OTKpoiiTe B cpese MS Access CO3aHHYIO
B/l u mpoBepbTe €€ COOTBETCTBHE (HU3UIECKON MOJIEIIH.
Pabota cunrtaercs BHIOJIHEHHOM, €CIIM B CXEM€ JIAHHBIX MPECTaBie-
HBI BCE TAOJMIBI, CBSA3U U KJIFOYH, COOTBETCTBYIOMIHE (hU3NICCKON MOJIEIN
JIAHHBIX.
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Yka3zaHusi K BBIIOJHEHHIO KyPCOBOr0 MPOEKTA

Ilenv gvinonnenus npoekma:

— OCBOCHHE METOJIWKH INPOCKTHPOBAHUS KOHIENTYaIbHOH HH(OP-
MalMOHHON MOJEH MpeaMeTHOI o0sacT npeodpa3oBaHKHEe KOHLEI-
TyaJbHOW MOJiesu B (PU3UUECKYIO CTPYKTYpY 0a3bl nanHbIX (B/1);

— 3aKpeluleHHEe TEOPETUYECKHX 3HaHMH MO Kypcy opraHuzanus 06a3
JAHHBIX.

3aoauu Kypcosozo npoekma:

— (Qopmanm30BaTh HCXOAHOE OIMCAHHE MPEAMETHOM 001acTH;

— TIOCTPOUTH KOHLENTYaJbHYI0 HH)OPMAUNOHHYIO MOJEIb, UCIIONb-
3ys METOIHKY, H3YYCHHYIO B PAMKaX TEOPETHYECKOTO Kypca;

— CreHepHupoBaTh GU3HYECKYIO CTPYKTYPY 0asbl JaHHBIX;

— peanM30BaTh IPOCTOE IOJIL30BATENILCKOE MPHIOKCHUE, IEMOH-
CTpUpYIOIllee HAaKOIUICHHbIE CTYAEHTOM 3HaHMA 1O Kypcy OpraHuza-
mus BJI.

Cpeocmea evinonnenus u gopma omuemuocmu: padboTa BHINOTHSI-

eTcs ¢ Mcmosb3oBanueM 060l coBpemennoit CYBJ] (MS Access, Oracle,
MS SQL, MYSQL, FoxPro for Windows u fip.), KIIMEHTCKast 4aCTh MOMKET
OBITH co3nana bo cpencTBamu BeiOpanHOH CYB/I, mibo ¢ moMompo Jito-
OBIX SI3BIKOB MporpamMMupoBanusi Beicokoro yposas (Delphi, Visual Basic,
Visual C u ap.). Pesynprar BbINoONHEHUST PabOTHI B BH/E MOSICHUTEILHON
3amucku (0T4eTa), MoAroToRiIeHHo B cpene MS WinWord, nporpammuyio
cucTeMy W 0a3y NaHHBIX HEOOXOIMMO MPOJEMOHCTPHUPOBATH Ha 3alIUTe
KypPCOBOT'O IIPOEKTa

Bapuanmul unoueudyanvnozo 3a0anus
Tabnuna 2

o'

Ha3Banue npeamerHnoii o6aactu AUC

bubmmoreka

Mara3un ITPOJJOBOJILCTBEHHBIX TOBAPOB

BY3

CynepmapkeT

JIOKyMeHT0060pOT MpeAupUsITHS

ATeHTCTBO HCABMXHUMOCTH

KommerotepHas hupma

TTommknuanka

© XN O~ WINE 2

Typdpupma

H
©

T'ocTuHuIa
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ITopsinok BbINOJIHeHHs1 padoOThI:

1. Co3oanue ronuenmyanvhoil uHGOPpMAYUOHHOU MOOeaU npeo-
MemHou obracmu

Kaxnprii cTyneHT moiaydaer A paboTsl npenMeTHyto obmacts (Tab-
mna 2).

KonmenrtyanpHass Momenb mpencraBisercs B Buae Habopa ER-
auarpaMM. OcymiecTBisieTcsi (opMann3anys UCXOAHOTO OIMCAHUS B BHIE
Habopa CyLIHOCTEH ¢ MOCIEAYIOINM HX IPeoOpa3oBaHNEM U CBSI3bIBAHHEM
B KOHIIENITYaJIbHYIO MOJETb.

IIponiecc  MpPOEKTHPOBAHUS CONPOBOXKIAECTCS COCTaBICHUEM psja
CYIIHOCTEH, HEOOXOANMBIMH ITIOSICHEHUSIMH — 00OCHOBaHUSAMH IPUHHUMAc-
MBIX pPelIeHUI

[IpoekTpoBaHNe KOHIENTYAIbHOH MOJENN TPEIMETHOH obnactu
1eNIecO000pa3HO MPOU3BOANUTH C IIOMOINBIO CHENNATBLHOTO CPEICTBA MPOEK-
tupoBanus: Power Designer.

OcHogHble 5manst NPOeKMupoOS8anus KOHYenmyaibHou MOOEU:

1. TlepBuuHbIi aHanMM3 MHHOPMALMOHHBIX TOTPEOHOCTEH TONIB30-
BaTeleH, BeIIEICHNE 00BEKTOB IPEIMETHON 001acTH U HOpMU-
POBaHUE UCXOAHBIX CYIIHOCTEHL:

— aHaju3 HHPOPMAIMOHHBIX JOKYMEHTOB;
— aHaJM3 KOHKPETHBIX MH(OpMaLMOHHBIX MOTpeOHOCTE (3a-
HPOCOB) MOJIE30BATENEH.

2. IlpoekTupoBaHHE UCXOIHBIX CYIIHOCTEH:

— ompejeneHne aTpuOyTOB CYIIHOCTEH M UX TUIIOB IaHHBIX;
— HopManuzauus cymnocreit 1o 3 HO.

3. CBs3bIBaHHUE CYIIHOCTEH B KOHIENTYaJIbHYIO HHPOPMAIMOHHYIO
MOJIETIb:

— OIpeeNieHne YHUKAIBHBIX HICHTU(PHUKATOPOB CYITHOCTEH
(TIepBUYHBIX KITIOUEH);
— OIpEeACIICHUE CBSI3EU MEX]y CYIIHOCTSIMMU.

Oepanuuenuss KOHYenmyaibHoUu MOOEIU:
— TpenMeTHast 00iacTh A0JKHA OBITH onrcaHa 8-10 B3aumo-
CBA3aHHBIMHU CyH_IHOCTHMI/I;
—  Kax7as CYIIHOCTh JIOJDKHA COJIEpKaTh He MeHee 3 aTpuOy-
TOB;
— B K&XJOH CYIIHOCTH JIOJDKCH OBITH OTNIPE/IeNIeH YHUKITbHBIH
UACHTU(PHUKATOP CYITHOCTH.
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2. Co3zoanue ¢uzuueckoii mooenu 0aHHbIX

Ha ocHoBe cipoeKTUpOBaHHOM KOHLENTYaJbHOM MOJAEIN CO31aETCs
¢u3ndeckas MOJeNb TaHHBIX, CBOHCTBeHHAS 11 KOHKpeTHOH CYB/I.

[pu dopmupoBanny (GUINIECKOH MOAENH [UIA OIPEACICHHON
CYB/l B Mozenu OIpenessitOTCSl BHEITHHE KITFOUH B CBSI3BIBAEMBIX CYIITHO-
cTsx. J{o0aBIAIOTCS TPOMEXYTOYHBIE TaONUIBI CBSA3H, C LENBI0 MCKITFOYE-
HUS cBsi3eil MHOrue-ko-MHOruM (M:M), KOHKPETH3UPYIOTCS THUIBI JaHHBIX
aTpuOyTOB.

Power Designer mo3BosiseT MpOM3BECTH aBTOMATHYECKYIO TeHepa-
U0 (U3MYECKON MOJICNHM Ha OCHOBE CO3JJAHHOW paHee KOHIICNTYaTbHOM.
Mopenu.

3. Co30anue nonb306amenbcKO20 RPULOIHCEHUA
[Mpunoxenne, paboTtatomee ¢ CO3JaHHON 0a30i MaHHBIX IOJDKHO
oOecrieunBaTh BBIIOJIHEHNE CIEAYIOMUX (PyHKINI:
—  BBOX mH(opMarwu B B/I;
—  ynanenue uHopmarmn u3 b/1;
—  pemakTHpOBaHHE BHECEHHOM MH(opManmm;
— BbIOOpKa (mouck) naHHBIX 1o Tabiauuam b/l ¢ ucrnonb3oBaHreM
Pa3NUYHBIX KPUTEPHUEB,;
—  ¢GopMHpOBaHHE OTYETOB W BBIBOJ MH(POpPMANUU U3 0a3bl JaH-
HBIX Ha DKpaH U Ha IIPUHTED;
JloGaBneHue, 3aMeHa U yaajaeHue MH(OpMaLUK JOJDKHBI TPOU3BO-
JIMThCSI B OKpaHHBIX (popMmax pa3pabaThiBaeMOTo I10JIb30BATEIBCKOTO MPH-
JIOKEHUSL.

4. Odchopmnenue nosicnumenvHoii 3anucku (omuema)

[NosicHuTenbHas 3amMCcKa K KypCOBOMY IPOEKTY IOJDKHA BKIIFOUYATh!

—  TUTYJBHBIN JINCT,

—  coJlep)kaHWe,

—  BBEJICHHE,

—  OCHOBHYIO 4acTb,

—  3aKIIOYCHHE,

—  CIIMCOK MCHOJIb30BAHHBIX JIUTEPATYPHBIX HCTOYHHUKOB,

—  TPHIOKEHUS.

Tumynoubiii aucm 0GOPMISIETCS] COTTACHO JCHCTBYIOIIUM CTaHAAP-
Tam (mpuMepsl 0(OPMIICHUST TUTYJIFHOTO JIMCTa M 3aJaHusl Ha KypCOBOH
NIPOEKT IpejcTaBieHsl B [Ipunoxkennu 1 u 2).

Bsedenue noimxHO colepkaTh 1ENb BBINOJHAEMOH KypcoBOi pado-
ThI, OCHOBHBIE TIPHHIUIIBI, IOJI0KEHHBIE B OCHOBY €€ IPOBEICHMs, 00J1acTh
IIPUMEHEHNSI.
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B ocHOBHOI 4YacTH NOJDKEH OBITh OTpa’keH MIPONECC M Pe3yibTaT
MIPOCKTUPOBaHKU 0a3bl JAaHHBIX M IOJIB30BATENBCKOTO MpruioxkeHus. Oc-
HOBHasl 9aCTh JOJKHA COJICPIKATh:

—  OIIMCaHHWE MPEeIMETHOI 00macTy;

— omucaHne W 00OOCHOBaHWE BBHIOPAHHOTO CPEICTBA PEajM3aldd

(CYBJ, cpenctBa MpOeKTUPOBAHMSA, IPOTPAMMHON Cpelbl HaIHCa-

HUSI IPUIIOKEHN);

—  KOHLENTYyaJbHYI0 MH(OOPMALMOHHYIO MOJEIb HPEIMETHOH 00-

JIACTH C TOJIHBIM ONMCAHUEM BBIACICHHBIX CYIHOCTEH;

—  (usmueckyro Mozenb U cxeMy 0a3bl JaHHBIX;

—  ONHKCaHUWE MOJB30BATEIBECKOTO TIPHIIOKEHHS.

3akniouenue NOIKHO COAEPKATh KPaTKUE BBIBOJBI IO Pe3yiabTaTaM
BBIITOJTHEHHOH PabOTEHI.

CHHCcOK MCIOTB30BaHHBIX JIUTEPATYPHBIX HCTOUHUKOB 0(OPMIISIETCS
COTJIaCHO ACHCTBYIOLINM CTaHapTaM.

B npunoxeHusx TpuBOAATCS: SKpPaHHBIE ()OPMBI MOJTB30BATEIHECKOTO
IIpWIIOKeHNs, TeKeThl SQL-3armpocoB, co3aBaeMbpIX B IPHIIOKEHUU U Y-
rasi CONPOBOAUTENIbHAS HHDOPMAITHS.

CamocrosiTesbHast padoTa

CormacHO pabodyeil mporpaMMe OTBOIHTCS CIEIYIOIIEe KOJIHIESCTBO
9acoB Ha CAMOCTOSTEIFHYIO PadoTy:

— TIOATOTOBKA K KOHTPOJBHBIM paboTaM — 18 "acos;

— TIOATOTOBKA K JTabopaTOpHEIM paboram — 18 dacos;

— TMOJATOTOBKa KypcoBOTO MpoekTa — 90 4acos;

— TIOATOTOBKA K cJjaue 3K3aMeHa — 36 4acos.

dopma KOHTPOJIS U MPOBEPKA JOCTIKEHHUS 3asIBICHHBIX KOMITETCHIUH
(ITIK-2 u IIK 15): mpoBeneHne KOHTPOJBHBIX paboOT (B TOM YHCIIE TECTO-
BBIX), OTIPOC Iepes IPOBeACHNEM J1a00paTOPHBIX paboT, MPOBEPKa OTYETOB,
3alIiTa WHANBUAYAIBFHOTO 3aJaHUs IyTEM IPEICTABICHUS MPE3CHTAINN —
BEICTYIICHHE Ha JICKIHH C IEMOHCTpAIHel TpuMepa HOpMalru3alnu.

Jis mpopaOoTKH JEKIMOHHOTO MaTepHalia CTYACHTaM, IOMHMO
KOHCHEKTOB JICKIIMH, PEKOMEHAYIOTCS CIIEAyIONINe TJaBbl y4eOHO-
MeToJu4ecKkoro nocobus [1] mo paszenam kypca:

— MogenupoBanue naHHbIX ¢ nomoulbio ER-auarpamm — rnasel 5.2.,

5.3.

— PensanuonHsIe S36IKK — TJ1aBa 6.

— ®usnyeckas CTPYKTypa JaHHBIX — T1aBa 7.

— OOBEKTHO-OPUEHTUPOBAHHBIN MOX0 K opranu3amuu bJl — rnasa

8.3.
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— Cucremsl yripaBiieHHIs 0a3aMu JaHHBIX — IJ1aBa §.

J171s IOATOTOBKH K 3K3aMeHY, 1ab0paTOpPHBIM paboTaM U KypCOBOMY
MPOCKTY PEKOMEHIYETCs! MOBTOPUTH COOTBETCTBYIOIUE TEMATHKE pa3iie-
JBI ya9eOHO-MeToArmYecKoro nocobus [1], a Takke 03HAKOMHTECS C TTOPS-
KOM BBITIOJTHEHHS JIAOOPATOPHBIX PabOT, 10 HACTOSIIEMY PYKOBOJICTBY.

Jlnst u3ydeHusi TeM TEOPETUYECKOM 4acTH Kypca, OTBOJAMMBIX Ha ca-
MOCTOSITEIBHYIO MPOPadOTKY, PEKOMEHAYETCS O3HAKOMIICHHE CO BCEMHU
pasnenamu [1]. Kpome TOro, pekoMeHIyeTCs OBTOPUTH Pas3elibl Ipeio-
KEHHON suTepatypbl [2-6], MOCBSIEHHBIE MPOEKTHPOBAHUIO JaHHBIX U
MMOCTPOCHHUIO MOJIh30BATEIBCKHUX MPHIIOKCHHH.
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5. Ky3neno C.JI. OcHOBBI coBpeMeHHBIX 0a3 maHHBIX. WHDOpP-
MaI[OHHO-aHaNuTHUYeCKue MaTepuainbl [lenTpa MHPOPMAIMOHHBIX TEXHO-
JIOTUH. M.— pexum JIOCTyTa K cairy
http://citforum.ru/database/osbd/contents.shtml cBoGoubIii (maTa oGparie-
Hus: 28.02.2012)

6. Kupumnos B.B. OcHOBBI NpOEKTHPOBaHMS PEJSILIMOHHBIX 0a3
JTAHHBIX. YyebHOE nocobue peXHUM JocTymna K caifty
http://citforum.ru/database/dbguide/index.shtml  cBoGomHbIit (naTa 0bpa-
menust: 28.02.2012)

7. Cenuenko [1.B. Craiigsr-pesenTanuu no aucuumuinae "Op-
ranm3anus 0a3 gaHabix" / "basel qanHbBIX", 2012. 270 cn. (yaeOHBIH cepBep
kad. AOU: nuck 0:\2 kypc\bassr qanubix\Ciaiast.pdf)

OnextpoHHble BapuaHThl Y MIIO HaxoJsTcsi B OTKPBITOM JTOCTYIE
B KOMITHIOTEPHBIX KJTaccax.

Jlnst opraHu3anuu paOdOThl CTYJIEHTOB TpeOyeTcsl CBOOOTHBIN 0-
cTynl B KommbioTepHble kiaccsl ¢ Hammanem OC Windows, MS Office,
CYBJI MS Access.



http://citforum.ru/database/osbd/contents.shtml
http://citforum.ru/database/dbguide/index.shtml
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HeoOxonnmere 0a3bl JaHHBIX, WHPOPMALNOHHO-CIIPABOYHBIC U
MOUCKOBBIE ~ CHUCTEMBI:  00pa30BaTeNbHBIH  MOPTal  YHUBEPCHTETa
(http://edu.tusur.ru), siexTponHsIit Katamor 6ubmmorekn http://lib.tusur.ru);
ANIEKTPOHHBIE HH(DOPMALUOHHO-CIIPABOYHBIE PECYPCHl BBIYHCIHTEIBHBIX
3anoB kadeapsr AOU.


http://edu.tusur.ru/
http://lib.tusur.ru/

50

Hpuioxenne 1

MPUMEP O®OPMJIEHUSI TUTY.JIBHOI'O JIUCTA
JUUISI BAIAHMSE
O KYPCOBOMY ITPOEKTUPOBAHUIO

MunucrepcTBo oOpazoBanus U Hayku Poccuiickoit denepanyn
DenepanabHOE rOCyIapCTBEHHOE OF0PKETHOE 00pPa30BaTENIbHOE YIPEKIACHUE
TOMCKHWM T'OCYJAPCTBEHHBII YHUBEPCUTET CUCTEM

YIPABJIEHUS U PAJMODJIEKTPOHUKU (TYCYP)

Kadeapa aBromaTuzaunu o0padorku unpopmanuu (AON)
YTBEPX/IAIO

3aB. kadeapoit AOU
II.T.H. ipodeccop

10.I1. ExnakoB

3AJJAHUE
M0 KypCOBOMY MPOEKTHPOBAHHUIO MO JHCHHUIIIMHE

CTYZIEHTY p. (axynbTeTa

1. Tema npoexTa (mampumep, AUC «bubarorekay)

2. Cpok cauu CTYJI€HTOM 3aKOHYEHHOTO TPOEKTa

3. UcxoaHble TaHHBIE K IPOCKTY

4. CozxeprxkaHue MOSICHUTENHHOU 3alUCKU ([IEPEeUeHb MOIUISKAIINX pa3pa-
00TKe BOIPOCOB)

5. Jlara Bbijaun 3a7aHust PYKOBO/UTEJIb

NOAITUCH

JOJDKHOCTB, MecTo paboTsl, ©.11.0.
33.}13HI/IG IMPUHAJ K UCIIOJTHEHUTO

Iloamuck cryaeHTa
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[puno:xenue 2

MHNPUMEP O®OPMJIEHUA TUTYJBHOI'O JINCTA
HOSICHUTEJIbHOM 3AIIMCKH K KYPCOBOMY ITPOEKTY

MunucrepcTBo oOpazoBanus U Hayku Poccuiickoit denepanyn
DenepanbHOE rOCYJapCTBEHHOE OO/DKETHOE 00pa30BaTeNbHOE YUPEKICHHE
TOMCKHWM T'OCYJAPCTBEHHBIII YHUBEPCUTET CUCTEM

YIPABJIEHUS U PAJMODJIEKTPOHUKU (TYCYP)

Kadeapa apromaTuzaunu o0padorku unpopmanuu (AON)

(nanpumep, AUC «Bubanorexa)
(Ha3BaHKE KypCOBOTO MIPOCKTA)

[NTosicanTenpHAS 3aMUCKa K KypCOBOMY IPOEKTY
0 TUCTIUILTHHE
«Opranuzanus 6a3 TaHHBIX»

CryzeHr rp.

noamuck, O.N.0.

Jara

PykoBonurens npoekra

JOJIDKHOCTB

noamuck, O.1.0.

ara

Ton



