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BBenenne

JlabopaTopHBIif NMPAaKTUKYM HaNpaBieH Ha IMPHOOpETEHHE HaBBIKOB
pa3paboTku 0a3 AaHHBIX, CO3JAaHUs MOJIB30BaTeNbCKHX SQL-3ampocoB B
cpene CYB/] MS Access 1 3J1eMEHTOB TIOJIb30BaTEIILCKOTr0 HHTEpheiica.

[Tpouecc m3ydeHns! TUCOUILIMHEI HaNpaBiieH Ha (hOpMHUpOBaHHE CIle-
JTYIOIINX KOMIIETEHIINH:

—  CIIOCOOHOCTH K (popManu3alyuy B cBOEH NpenaMeTHOH obacTu
C Y4€TOM OTpaHMYEHHUI UCIOJIB3YEMBIX METOA0B UCCIEN0Ba-
aus (I1K-2);

— HaBBIKM HCIOJG30BAHUS OIEPAIIIOHHBIX CHCTEM, CETEBBIX
TEXHOJIOTHH1, CPE/ICTB pa3pabOTKK MPOrpaMMHOTO HHTepden-
ca, IPUMEHEHUS SI3BIKOB M METOJ0B (hOpMasbHBIX crerudu-
Kaluii, cucreM yrpasienust 6azamu nansbix (ITIK-15);

—  yYMEHHE NPUMEHSTh OCHOBHBIE METOABI M MHCTPYMEHTHI pa3-
pabotku mmporpammuoro ooecnedenus (I1K-17).

ITo 3aBepuieHNHN TaOOPATOPHOrO MPAKTUKYMa CTYIEHTHI C yYETOM MO-
Jy4EHHBIX TEOPETHUECKUX 3HAHUN JTOJKHBI:

Ymems:

—  TIPOM3BOAMTH MOJEIMPOBAHME IPEAMETHOH 00JacTH, yMETb
crpoutb i Hee ER-gmarpammy wu  orobpaxars ER-
JMarpamMMy B CXeMy PEJISLIMOHHON 0a3bl JaHHBIX;

—  pa3pabaThIBaTh BCE BHIBI 3aIIPOCOB HA si3bIke SQL;

—  paspabarbiBaTh MH()OpPMAIMOHHBIE CHUCTEMBI JJIsI paboThl CO
CJIOKHOCTPYKTYPUPOBAHHBIMH 0a3aMH JIaHHBIX: OJKpaHHBIC
(opMBI, OTYETHI, pa3pabaThIBaTh Ui KOHKPETHOTO MPUMEHE-
HUSI BCE BUJIBI 3aIIPOCOB B BRIOPaHHOM JuajiekTe si3bika SQL;

—  CTPOWTH UHJEKCBHI;

Bnaoembs:

—  METO/AMKOH MPOEeKTUpOBaHUs 0a3 JaHHBIX HA OCHOBE HOpMa-
JIN3alUK OTHOIICHUH.

—  cpeicTBaMH pa3paboTKu 0a3 JaHHBIX M NPOCTHIX AJIEMEHTOB
MOJIh30BaTENBCKOro HHTep(detica B coBpeMeHHBIX CYB/I.

ITpoBepka GopMHpOBaHUs 3asBICHHBIX KOMIIETEHIWH, 3HAHUH, yMe-
HUA M HaBBIKOB OCYIIECTBIISIETCS ITyTEM 3allWTHI JIAOOPATOPHBIX padoT,
000CHOBaHMS BEIOPAHHBIX TEXHUYECKUX PEIICHHUI U CIIOCOO0B JJOCTHKEHHS
pe3yabTata. Ocoboe BHUMaHUe Tipu oreHke kommeteniui [1K-2 u TIK 15
yAessieTcs 3aluTe MHAUBUYaIbHOT O 3a1aHusl.

Ha npoBenenue 1abopaTopHBIX padboT oTBOIUTCS 18 ayUTOPHBIX Ya-
COB.

Ha camocTtosTensHyI0 MOATOTOBKY, B TOM YHCJ€ Ha IIOATOTOBKY K Ja-
0OpaTOPHBIM 3aHIATUSAM, OTBOAMUTCS 126 Jacos.
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JladopaTopHas padota Ne 1 «Co3zganne SQL-3anmpocoB»

Tema: Cozoanue SQL-3anpocos.

Pazoen oucyunaunsi: Penayuonnvie a3uiku.

Lenv pabomui: cozoams SQL-3anpocvl ma cozdanue madauysl, Ha
8bIO0PKY C napamempamu, Ha oOHOBNeHUe 3anucel, Ha YOaieHue 3anucet,
Ha 0obasnieHue OAHHBIX, HA YOaieHue mabauybl, Ha cO30aHue UHOEKCO8.

Tlpooonscumenvrocms. 8 uacos

OcHoBbl SQL

3anpoc SQL — 3T0 3ampoc, co3aaBaeMblil IpU MOMOIIY HHCTPYKIMH
SQL. A3sik SQL (Structured Query Language) ucrionb3yercst npu co3aa-
HUM 3aIpOCOB, a TaKXXe JJIsi OOHOBJICHHS M YIPABICHUS PENSIIMOHHBIMU
BJ.

B cpene MS Access, korja noiap3oBaTenb CO3LAET 3aIPOC B PEKUME
KOHCTpPYKTOpa 3arpoca (¢ MOMOIIBIO0 MTOCTPOUTENS 3armpocoB), MS Access
aBTOMATUYECKU CO3AAET SKBUBAJICHTHYIO MHCTPYKIMIO SQL. dakTHueckw,
JUTS OOJTBIIMHCTBA CBOWCTB 3aIpOCa, JOCTYITHBIX B OKHE CBOMCTB B PEXHME
KOHCTPYKTOpa, UMEIOTCA SKBUBAJICHTHBIE MPEAJIOKEHHUS I NapaMeTphl
si3pika SQL, noctymabie B pexume SQL. ITpu HE0OX0IUMOCTH, TTOITH30Ba-
TeNb UMEET BO3MOXKHOCTh IPOCMATPUBATh U PENAKTUPOBATh MHCTPYKLIUU
SQL B pexume SQL. ITocne BHECeHUs U3MEHEHMH B 3ampoc B pexkume SQL
€ro BUJ] B p&XKHME KOHCTPYKTOpPA MOXKET U3MEHUTHCSL.

Hexkotopseie 3ampockl, koTopble Ha3biBalOT 3ampocamu SQL, HeBo3-
MOXHO c0371aTh B OnaHke 3ampoca. [l 3a1pocoB K cepBepy, YIpaBIIsIIO-
IIMX 3aIPOCOB U 3aIIPOCOB Ha 00beMHEHNE HEOOXOIUMO CO3/1aBaTh WHCT-
pykuun SQL HemocpeqCTBEHHO B OKHO 3ampoca B pexxume SQL. Jlns
MIOJYMHEHHOr' 0 3aIIpoca MoJb30BaTelb J0KEH BBECTH MHCTpYKIMo SQL B
crpoky IToxe i YcnoBue orbopa B O1aHKe 3ampoca.

Cunrakcuca Hanucanust SQL-nipensioxkeHuit:

— B ONKCaHUM KOMAaHJ CJIOBA, HalMCaHHbIE MPOINUCHBIMU JIATUHCKU-
MU OyKBaMH, SIBJISIIOTCS 3ape3epBUPOBaHHBIMU ciioBamu SQL;

— ¢parmentsl SQL-npeiokeHni, 3aKI04eHHbIE B (pUTypHBIE CKOO-
KM U Pa3/IeleHHble CHUMBOJIOM «|», SBISIOTCA albTepHATUBHBIMU. I[Ipu
(OpMUPOBAHUM COOTBETCTBYIOIIEH KOMAaHJBI Ui KOHKPETHOI'O Ciydas
HE0OXO0ANMO BBIOPATh OAHY U3 HUX;

— (parmeHT ommchiBaeMoro SQL-mpemanioKeHus, 3aKIOYCHHBIN B
KBaJ[paTHBIE CKOOKH [ |, nMeeT HeoOs3aTeNbHbII XapaKkTep U MOXET He HC-
MIOJIb30BATHCS;

— MHOTOTOYHE ..., CTOSILEE Mepesl 3aKPhIBAIOIICHCsS] CKOOKOH, TOBO-
PHUT O TOM, 4TO (PparMeHt, yKa3aHHBIH B 9THX CKOOKaX, MOXET OBITh IIOBTO-
PpeH;



Onucanne komang SQL

Buvioopka 3anuceit

Wucrpykuus SELECT. Ilpu Bemonaenun uHcTpykuuu SELECT
CYB/l HaxomuT yKa3aHHYIO TaONWIly WK TaONWIIBI, W3BJIEKAET 3aJaHHbIC
CTOJIOLBI, BBIIEINSIET CTPOKH, COOTBETCTBYIOILINE YCIOBHIO OTOOpa, M COp-
TUPYET WIK TPYNIHPYET PE3YAbTHPYIOIINE CTPOKH B YKa3aHHOM IOPSIJIKE B
BHIe HAOOpa 3aIHCeN.

CHHTaKCHC KOMaH/IBI:

SELECT [npenukar] { * | tabmuma.* | [Tabmuna. Jnone 1

[AS niceBnonmm_2] [, [Tabmuma. mone 2[AS ncepnonmm 2] [, ...]]}

FROM Boipaxenue |, ...|

[WHERE... ]
[GROUP BY... |
[HAVING... ]
[ORDER BY... ]

rJe MpeauKar — OIWH M3 CIENYIOIMX NpeaukaTtoB orbopa: ALL,
DISTINCT, DISTINCTROW, TOP. [lanHble KJIIOU€BBIE CIIOBA HUCIOB3Y-
I0TCSL AJI OTpaHUUYEHMs YuCiia BO3BpallaeMbIX 3amucedl. Eciou oHu oTcyT-
CTBYIOT, II0 YMOJUAHHIO UCIOJIb3yeTcs npenukat ALL;

* yKa3bIBaeT, YTO PE3yJbTHPYIOIIUI HaOop 3amnucell Oyner coaepxaTh
BCe TOJIs 3alaHHON Tabmuipl min tabnuy. Creayromas HHCTPYKLIUS 0TOU-
paert Bce noist u3 Tabauisl «Crynentey: SELECT * FROM CryneHTsr;

TabMIa — MMs TaOJIHUIIBI, U3 KOTOPOH BBHIOMPAIOTCS 3aITHCH;

none 1, moje 2 — WMeHa 1ojel, U3 KOTOPBIX JOJDKHBI OBITH 0TOOpa-
HBI JIaHHBIE;

NICEBIOHUM_ 1, NICEBIOHMM 2 — acCOIMAIlMH, KOTOPbIE CTaHYT 3aro-
JIOBKaMH CTOJIOIIOB BMECTO UCXOHBIX Ha3BaHUH IToJiel B TabJIHIIE;

BBIpa)KE€HNE — WMEHa OJIHOW WJIM HECKOJNBKHUX TalJHIl, KOTOphIE CO-
Jiep>KaT HeoOXOANMBIE It 0TOOpa 3aIuncu;

npemnoxedne GROUP BY B SQL-npemiokeHnn 00beIUHSIET 3aIHICH
C OJMHAKOBBIMM 3HAYEHUSMH B yKa3aHHOM CIHCKe IOJiel B OJHY 3aIlUCh.
Ecmu unerpykums SELECT conmepxutr cratuctuieckyro ¢ynkuuio SQL,
HanpuMep Sum wiu Count, To U KaXKI0# 3arucu OyAeT BBIYKCIEHO UTO-
TOBO€ 3HAYCHUE;

npemioxkenre HAVING ompenenser, kakue CrpyninupoBaHHbIE 3aIlU-
CH, BBJIaHHBIE B DPE3yJbTaTe BBIIOIHEHHS 3arpoca, OTOOpa)karoTcsi TpU
ucnons3oBanuu uHcTpykimu SELECT c npennoxxennem GROUP BY. Ilo-
Clie TOro Kak 3aIlicy pe3yJIbTUPYIOLIEro Habopa OyIyT CrpylIUpOBaHbI C
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momotsio peiokenus GROUP BY, mpemtoxxenne HAVING otbeper Te
U3 HUX, KOTOPbIE YJIOBJIETBOPSIOT YCIOBUSIM OTOOpA, YKa3aHHBIM B Ipen-
noxeanu HAVING;

npemioxkenrie ORDER BY no3Boisier oTcopTHpOBaTh 3alHCH, MOIY-
YeHHbIE B PE3yJIbTaTe 3a1poca, B IOPSAKE BO3PACTaHMUS MM YOBIBAHUS

Ha OCHOBE 3HAYEHUI yKa3aHHOTrO MOJIs WIN HOJIEH.

Crnenyer ormeruts, uyTo HHCTpYKIMU SELECT He M3MEHSIOT JaHHbIE
B 0Oase manHbIX. [IpuBeneM MHHUMAIBHBIH CHHTaKCUC HMHCTPYKIIUH
SELECT: SELECT mnonst FROM Tabnuua.

Ecnu Heckonpko TaONHIl, BKIFOYCHHBIX B mpemioxenne FROM, co-
JiepaKaT OJHOUMEHHBIE IOJIs, IIepel UMEHEM TaKOro IMOJs CIEAYET BBECTU
nuMs Tabnunpl ¥ oneparop « . » (touka). IIpeamonoxkum, uto none «Ho-
Mep_TpymmeD copepkurcst B Tabimmax «CrymeHTs» u « pymmb». Cre-
nytomas  uHeTpykmmst  SQL otGeper mome  «Homep rpymme»  H
«DPUO_crynenta» n3 tabmumsl «CryneHTs» u «PUO_Kyparopa» u3 Tad-
sunp!l «['pynnsDy Ipu HOMEpe TPYIIBL, paBHOM 432-1:

SELECT T'pynnst.Homep rpynnei, I'pynner. ®HUO kypatopa, Cry-
neHTel. PO crynenta

FROM I'pynmnsl, CtyneHTb

WHERE I'pymmsr.Homep rpymms! = Crynentsl. Homep rpynmsr AND

Ha puc. 1 npuBenen npuMep BBINOIHEHHS JAHHOTO 3a1poca.

Tao6mumer B
CTYIEHTBI
Homep_3auer-| ®UO_ctynenra Jara Mecro Ho-
HOI KHMJKKH POXIeHNUs] POKIEeHUS | Mep IpyNmbl
1992412-11 Kapaces A.A. 27.08.75 | r.Ywmra 412-1
1992432-11 Hanmos O. B. 27.08.75 | r. Anmatet 432-1
1992432-12 Paesckmit A. M. | 20.05.75 | r. bumkek 432-1
1992432-22 I'mazos O.A 04.07.75 | . Kupos 432-1
I'PVYIIIIbI
Homep I'pynnsi ®UO_xypatopa
412-1 Cawmoitnos C.C.
432-1 Aspees P.M
Pe3ynpTat BEIOMHEHNS 3a11poca
Homep _rpynnsl | ®UO _kypatopa | ®PHO_cryaeHTa
432-1 Asnees P.M Hanmos O. B.
432-1 Aspees P.M PaeBckuit A. 1.
432-1 Aspees P.M I'mazo O.A

Puc. 1. IIpumep BbIIOMTHEHUS 3aITpoca Ha BBIOOPKY
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[ToMrMO OOBIYHBIX 3HAKOB CpaBHEHUS (=,<><=>= <>) B s3BIKE
SQL B ycioBun 0TO0pa UCIONB3YIOTCS ST KIIIOYEBBIX CIIOB:

Is not null — BBIOpATk TONBKO HEITyCTHIC 3HAYCHUS;

Is null — BEIOpaTH TONBKO MyCTHIE 3HAYCHHS;

Between ... And onpezenser NpUHAUISKHOCTh 3HAUCHNS BEIPAYKCHUS
YKa3aHHOMY JHala3oHy.

CuHrakcuc:

BelpakeHne [Not] Between 3nauenne 1 And 3nauenne 2,
TZie BBIpAKCHUE — BBIPAKEHHE, OIPEIENSIONIee [ojle, 3Ha4YeHHe KOTOPOro
TIpoBepsieTCs Ha MPUHAUISKHOCTD K IMara3ony;

3HaueHue |, 3HaueHWe 2 — BBIPAKEHHMs, 3a/1al0IIMe TPaHHUIIbI Juara-
30Ha.

Ecnu 3HaueHue mosisi, onpeaesIeHHOro B apryMeHTe BhIpaKeHUe, I10-
najaeT B JUANa3oH, 3aJjaBacMblil apryMeHTaMH 3HaueHue | W 3HaueHue 2
(BKIIIOUMTENBHO), TO ornepaTop Between...And Bo3Bpamaer 3HaueHue True;
B IIPOTHBHOM Cily4ae Bo3Bpauiaercs 3Hadenue False. Jlormdeckuii omepa-
Top Not ITO3BOJISIET MTPOBEPUTH MPOTHBOIOJIOKHOE YCIOBUE: YTO BBIpaXKe-
HUE HaxOAMTCS 3a IpeesiaMH JHara3oHa, 3aJaHHOI'O C ITOMOIIBI0 apry-
MEHTOB 3HaueHHe | u 3HaueHue 2.

Oneparop Between...And 9acTo UCIIONB3YIOT AJ1s1 HPOBEPKH: IT0Ma/1a-
€T JIM 3Hau€HHe NONsl B YKa3aHHBIA AMana3oH yucen. B cnexyromem npu-
Mepe BBIJAeTCs CIUCOK CTYAEHTOB, MoNydaromux cruneHauro ot 800 mo
900 pyOmeii:

SELECT ®UO ctynenTa, Pazmep crunennuu

FROM Crynentsl

WHERE Pa3smep crunennuu Between 800 And 900

Ha puc. 2 npuBenen pe3ynbTaT BHIIOIHEHUS 3apoca.

CTYJEHTBI

Homep_3auerHoii kum:xku | PUO_cryaenta Pasmep_cTunenguu
1992412-11 Kapaces A.A. 900
1992432-11 Janmnos O. B. 800
1992432-12 PaeBckuit A. . 950
1992432-22 I'mazos O.A 850

PezyneTupyronmit Habop JaHHBIX

®PUO_cryaenTa Pasmep_cTunenguu

Kapaces A.A. 900

Jlanuios O. B. 800

I'mazos O.A 850

Puc. 2. Pe3ynbTaT BBITOIHEHUS 3a11poca Ha BEIOOPKY
C MCHOJIB30BaHUEM orepaTopoB Between...And



8

Ecnmu Belpakenue, 3HaueHnme | WM 3HaueHHWe 2 WMEET 3HAYCHHE
Null, orrepatop Between...And Bo3Bpamaer 3Hadenue Null.

Omneparop Like mcmone3yercst ansi cpaBHEHHSI CTPOKOBOTO BBIpayKe-
HUS ¢ 00pa3IoMm.

CuHrTakcuc:
BelpakeHne Like «obpazemy,
rZie BeIpakeHne — BbIpakeHne SQL, wucnomb3yemMoe B IpEAIOKEHUH

WHERE; o6pasen — cTpoka, ¢ KOTOpOW CpaBHHBAETCS BEIPAKEHHE.
Ornepatop Like wcrions3yercst [U1st HAXOXKIEHUS B TIONE 3HAYEHHH, COOT-

BETCTBYIOIIMX YKa3aHHOMY 00pasity. J[is aprymeHTa 0Opa3err MOXKHO 33/1aBaTh

noyiHoe 3HaueHwe (Hampumep, Like «VBaHOB») MM WCIIONB30BATH ITOZICTAHO-

BOYHBIE 3HAKHM JUTS [TOMCKA AMaria3oHa 3HadeHni (Harpumep, Like "VIB*").
[TpuBeneM mepedyeHb IOICTAHOBOYHBIX CHMBOJIOB M IIPHMEp UX HC-

mobp30BaHus B s3bike Jet SQL cormacHo mokyMeHTanuu Microsoft.

[Tapametpsr oneparopa Like

Tun copnagenus Oopa3zen CoBnasnenue Hecosnane-
(True) nue (False)
Heckonpko cumBOIoOB | a*a aa, aBa, aBBBa | aBC
*ab* abc, AABB, Xab | aZb, bac
CrienmanbHbI cuMBon | a[*]a a*a aaa
Heckonbko cumBONIOB | ab* abcdefg, abc cab, aab
OJIMHOYHBIN CHMBOII a?a aaa, a3a, aBa aBBBa
Onuuovnas mudpa afta ala, ala, a2a aaa, alOa
Jluanas3oH cCUMBOJIOB [a-Z] f,p, ] 2,&
Bue gunanasona [la-z] 9, &, % b, a
He mudpa [10-9] A a &~ 0,1,9
Komb6uanpoBannoe a[!b-mJ# An9, az0, a99 abc, aj0
BBIpQKCHUE

Buympennee coeounenue

Omneparmust INNER JOIN o0beuHSCT 3aHCH U3 JIBYX TaOIHII, €CITH
CBSI3YIOIIHC TIOJIS 3TUX TAOJHII COIEPKAT OAMHAKOBBIC 3HAYCHIISL.
CHHTaKCHC ONepaluu:

FROM rabnvma 1 INNER JOIN Ta6muma 2 ON Tabmuna 1.mome 1
orepaTop Tabnuna 2.mosue 2
rne tabmuma 1, Tabnua 2 — nMeHa TabJHIl, 3aIiCH KOTOPBIX MOAJIeXaT
00bEIMHEHHIO;

mone 1, monme 2 — wMeHa oOBemuHsAeMBIX mmomnei. [loms MomKHE
HMETh OJIMHAKOBBIM THI JAHHBIX U COJAEPKATh AAHHBIE OHOTO POJa,
OJIHAKO ATH MOJISI MOT'YT UMETh Pa3HbIEC UMEHa;
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orepaTop — J000# oneparop cpaBHeHus: "=," <" "> <= =
nny "<>".

Omneparro INNER JOIN M0HO HCITONBE30BaTh B JTFOOOM TIPEIIIONKE-
aud FROM. D10 camble 0ObIuHBIE THIBI CB3bIBaHMS. OHU OOBETUHAIOT
3aIMCH IBYX TaOJIHII, €CIN CBSI3YIOIINE IOl 00EUX TaOJIUI] coJlepKaT O/Iu-
HAKoBble 3HaueHus. Ilpenslaymuii npuMep HUCHONB30BAHUS KOMAaHJBI
SELECT MoxHO 3anucath ¢ ucrnonb3oBanueM KoHcTpykiuu INNER JOIN
CJICIYIOIIM 00pa3oM:

SELECT T'pynnst.Homep rpynnei, I'pynner. ®HUO kypatopa, Cry-
neHTel. PUO cryneHTa

FROM TI'pynnsr INNER JOIN CryneHTsl

ON I'pynner.Homep rpynmel = Ctynentsl. Homep rpynmsr

Buewinee coeounenue

Onepanuu LEFT JOIN, RIGHT JOIN 00beAnHSIOT 3a1IUCH HCXO/1-
HBIX TaOJIUI] ITPH MCHOJIB30BaHUH B JIIOOOM MpeaiokeHnd FROM.

Omneparuss LEFT JOIN ucnonb3yercss Ui CO34aHUS BHEIIHETO CO-
€IMHEHHUsI, IPH KOTOPOM BCE 3aIiCH U3 MEepBOH (JIeBOi) TaOIMIBI BKITIOYA-
IOTCS B PE3YJbTUPYIOIMUI HA0Op, ake eciu BO BTOpoH (IpaBoii) Taduie
HET COOTBETCTBYIOIIMX MM 3aIHCEH.

Omneparus RIGHT JOIN wucnions3yercst 1yt CO31aHUs BHEIITHETO 00b-
€IMHEHMsI, IPYU KOTOPOM BCE 3aIMCH M3 BTOPOi (IpaBoii) TaOJIMIIBI BKITIO-
YaloTCsl B Pe3yJbTHPYIOIIMIT Ha0Op, Jake eciu B IepBoi (J1eBoil) Tabnuie
HET COOTBETCTBYIOIIMX MM 3aIHCEH.

CHHTaKCHC ONepaluu:

FROM Ta6muua 1 [ LEFT | RIGHT ] JOIN Ta6nuua 2

ON Ttabnuna_1.mone 1 omeparop Tabnuma 2.mone 2

Hampumep, oneparnmio LEFT JOIN moxHO Mcmonb3oBaTh ¢ Tabnuia-
Mu «CtyneHTb» (JIeBast) U «3aJ0JDKSHHOCTh 3a_oOydeHue» (IpaBasi) st
orOopa BCeX CTYJCHTOB, B TOM YHUCIIE TeX, KOTOPHIE HE SIBISIOTCS 3a/10JK-
HUKaMHU:

SELECT Crynents. ®DUO cryneHTa,

3a10mKeHHOCTh 3a_00ydeHne.CyMMa 3a10/KEHHOCTH

FROM Crynentst LEFT JOIN 3agomxeHHocTs 3a_0OydeHue

ON Crynentsl. Homep 3aueTHOlN KHMXKH =

3a0mKeHHOCTh 3a_00ydenne.HoMep 3aueTHON KHWKKH;

[Tone «HoMmep 3a4eTHONM KHIXKKH» B 3TOM IIPUMEPE HCIIOJIb3YETCS
Ui 00beMHEeHNA TaOJIUL, OAHAKO, OHO HE BKJIIOYAETCS B PE3YNIbTAT BbI-
MIOJTHEHUS 3aIlpoca, MOCKOJIBKY He BKIoueHo B uHCTpykumio SELECT.
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UroObl BKIIOYUTH CBs3ylomiee none (B maHHOM ciydae mnone «Ho-
Mep_3a4eTHOM KHIDKKH») B PE3YJIbTaT BBHIMOIHEHUS 3aIlpoca, ero UMs He-
00x011Mo BKITIOUUTh B MHCTpYKIHI0O SELECT.

Baxno ormeruts, uro onepanuu LEFT JOIN mnmu RIGHT JOIN mo-
ryT ObITh BioXkeHB! B oneparmio INNER JOIN, wo oneparust INNER JOIN
He MoxeT ObITh BiioxeHa B orepanuio LEFT JOIN wmu RIGHT JOIN.

IIepexpecmnuuie 3anpocuvl

B nexoroprix CYB/] (B wacTHOocTH B MS Access) cymiecTByeT Takon
BHUJI 3aIIPOCOB Kak IEPEKPECcTHBINA. B mepexpecTHoM 3ampoce oTodpaxkaror-
Csl PE3yAbTAThl CTATUCTHUCCKUX (YHKIMH — CyMMBI, CpEHUE 3HAYCHUS U
IIp., @ TaKKe KOJMMYECTBO 3amucedd. IIpy 3TOM IOACYeT BBIOIHSETCS I10
JITAaHHBIM M3 OJIHOTO TNoJel Tabiuiel. Pe3ynbTaTsl rpynmmpyroTcs Mo ABYM
HabopaM JaHHBIX, OJMH U3 KOTOPBIX PACIIOIOKEH B JIEBOM CTONIOLE TaOIIu-
IBI, a JIpyroil B 3arosnoBke Tabnuipl. Hampumep, mpyn HEOOXOANMOCTH BBI-
YHUCIUTD CPEAHUH Oajul CTYIEHTOB 3a CEMECTp, OOYUYarOIIMXCsl HA Pa3HBIX
kadenpax, HEOOXOMMO peaT30BaTh IIEPEKPECTHBINA 3a1poC, B pe3yIbTaTe
BBINOJHEHHUS KOTOPOro OyZeT co3jnaHa TaOnuia, TAe 3arojIoBKaMH CTPOK
OyIyT CIy)XUTb HOMEp CEMEcTpa, 3arojOBKaMH CTOJIOIIOB — Ha3BaHU
Kadenp, a B moysix TaOnuIp! OyeT paccuuTaH CpeqHHil Oasu.

JUis co3maHMs IEPEeKpPEeCTHOro 3ampoca HEOOXOIHMMO HCIONb30BaTh
CIIEYIOILYI0 HHCTPyKLHIO:

TRANSFORM craructuueckas (QyHKIMS

nHetpykuus SELECT

PIVOT noze [IN (3nauenue 1[, 3Hauenue 2[, ...]])],
rze craTuctuyeckas QyHkuus — cratuctrdeckas pynkuust SQL, oopada-
THIBAIONIAs YKa3aHHBIC IaHHBIC;

nHerpykuusi SELECT — 3ampoc Ha BEIOOpKY;

HoJIe — I10JI€ WIN BBIPaKEHUE, KOTOPOE COAEPIKUT 3ar0JIOBKU CTONO-
II0B [UIS pe3ysIbTUPYIOLIero Habopa;

3HaveHue |, 3HaYeHne 2 — (UKCUpOBaHHBIE 3HAYCHUS, HCIOJIb3Ye-
MBbI€ [P CO3/1aHUH 3aIOJIOBKOB CTOJIOLIOB.

CocraBuM SQL-3anpoc, peann3youui onucaHHbli Boille npumep. B
KauyecTBe HCXOJHOro Habopa IaHHBIX HCHONb3yeTcs Tadnuua Yciesae-
MocTh (pHc. 3).
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Puc. 3. Tabmuma YCIIEBAEMOCTbD
B pesynbpTare BBINOIHEHNS HIKETIPUBEAESHHOr 0 repekpecTHoro SQL-
3arpoca GpopMHupyercs cienyromas Tadnuna (puc. 4):

TRANSFORM AVG(YcneBaemocts.Onenka) AS Cpen_Oarn

SELECT VYcneBaemoctb.Cemectp

FROM VYcneBaemocTb

GROUP BY VYcneaemocts.CemecTp

PIVOT YcneBaemocts.Kadenpa

Cemectp A0 ACY

£ e 000

Mk 00 b=
b Ol W

Puc. 4. Pe3ynbrar BBINOIHEHUSI IEPEKPECTHOrO 3aIIpoca
Takum 00pa3oM, Korja JaHHBIC CTPYIITHPOBAHBI ¢ TIOMOIIBIO TIEpe-
KpPECTHOI'0 3ampoca, MOXKHO BEIOMPATh 3HAYCHHUS W3 33JaHHBIX CTOJIOIOB
WM BBIPAXKECHUH U OMPEIENATh KaK 3arOJIOBKU CTOJOIOB. DTO MO3BOJSIET
MPOCMAaTPHBATh JNaHHBIC B OoJiee KOMITAKTHOW (popme, dyeM mpu pabore ¢
3aIpocoM Ha BBIOOPKY.

Iloouunennwie 3anpocwi

YacTo BO3HUKAET CUTyalys, KOIJa JKEIaeMblid pe3yJabTaT HENb3sl 10-
JYIUTH ¢ TIOMOMIbI0 oxHOro SQL-3ampoca. OqHUM U3 CIIOCOOOB pemICHUS
TaKoH 33aJa4y ABIIAETCSA MCIOJIb30BAHNE IOJUMHEHHBIX 3aIIPOCOB B COCTa-
Be raBHoro SQL-3anpoca. [TomunnenHsiM SQL-3anpocoM Ha3bIBAIOT WH-
crpykimmto  SELECT,  Brmowaemyro B uHeTpykuuu — SELECT,
SELECT...INTO, INSERT...INTO, DELETE wim UPDATE wunu B npyroit
TTOAYMHEHHBINA 3anpoc. [TouMHEHHBIH 3anpoc MOKET OBITH CO31aH OJHUM
13 TPEX CIIOCOOOB, CHHTAKCHUC KOTOPBIX MPEACTaBIICH HIDKE:

1) cpaBaenue [ANY | ALL | SOME] (nHcTpykumsSQL)

2) Beipaxkenrie [NOT] IN (unctpykiussSQL)
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3) [NOT] EXISTS (unctpykmmsSQL),

rae CpaBHCHUC — BBIPAXKCHUC KU OIICPATOP CPABHCHUA, KOTOpBIﬁ CpaB-
HUBACT BBIPAKCHUC C pE3yjibTaTaMU NOAYUHCHHOI'O 3a11poca,
BBIPpAXKCHHUEC  —— BBIPAKCHUC, MJISI KOTOPOIrO MPOBOAUTCA ITOUCK B pC-

3yJAbTHpPYIONIEM Habope 3amucel HOAYMHEHHOTO 3aIpoca;
nHCTpYKIMASQL — wunHcrpykuus SELECT, 3aximtodeHHas Kpyrible
CKOOKU.

IlogunHEHHBI 3apPOC MOXKHO HCIOJIB30BaTh BMECTO BBIPAKEHUS B
cinucke noned uHcrpykuuu SELECT wmm B npeanoxenusx WHERE u
HAVING. Hucrpykuus SELECT ucnone3yercs B HOAYHHEHHOM 3aIpoce
JUTS 3a71aHus Ha0Opa KOHKPETHBIX 3HAYEHHUH, BBIYUCIISIEMBIX B BBIPAKECHHUSIX
npennoxenuit WHERE nin HAVING.

IIpenukarer ANY wnu SOME, sBnsitomuecss CHHOHUMaMU, UCHONb-
3yroTcs 7Sl 0TOOpa 3ammceii B TIIaBHOM 3a1Ipoce, KOTOPBIE YI0BIETBOPSIOT
CPaBHEHUIO C 3aIKCSIMH, OTOOpaHHBIMH B MOAYMHEHHOM 3ampoce. B cie-
JTYIOIIEM TIpEMepe OTOMPArOTCsl BCe CTYACHTHI, CPEAHUI 0al KOTOPHIX 3a
cemectp Oodbime 4.

SELECT * FROM CryznenTst

WHERE Howmep 3auerHoil kHmxku = ANY

(SELECT Homep 3auerHoii kHmkkrn FROM VYcrieBaemocTsb
WHERE ornenka > 4)

IMpenukar ALL ncrons3yercst 1uiss 0T00pa B INIABHOM 3apOCe TOIBKO
TeX 3amKceil, KOTOpbIe YOBJIECTBOPSIIOT CPABHEHHIO CO BCEMH 3aIUCAMHU, OTO-
OpaHHBIMHU B TIOMYMHEHHOM 3arpoce. Ecii B mpesplayIieM npuMepe Ipean-
kat ANY 3ameHuth npeaukatom ALL, pe3yastaT 3ampoca OymeT BKIIFOYATh
TOJIBKO TEX CTYAEHTOB, y KOTOPBIX CpenHHi Oann Gonbiie 4. DTO ycnoBue
SIBJISIETCS] 3HAUUTEIILHO OO0JIEE KECTKHM.

[penukar IN ucnonp3yercs ans otdbopa B TIIABHOM 3aIpoce TOJIBKO
TeX 3aIluced, KOTOpbIe COJEp)KaT 3HAuU€HMs, COBMAJAIOIIME C OJAHHUM M3
OTOOPaHHBIX TOMYMHEHHBIM 3arnpocoM. CIemyronmid mpuMep BO3BpamaeT
cBenleHusI 000 BCeX CTYIEHTaX, CpemHHH Oaul KOTOPBIX 3a CeMeCTp ObUI
6ombie 4.

SELECT * FROM CryznenTst
WHERE Homep 3adeTHOW KHMXKKH in

(SELECT Homep 3auerHoii kHmxkkun FROM VYcreBaemocTb
WHERE orienka > 4)
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Ipennkar NOT IN ucmoms3yercs [uis oTOOpa B IVIABHOM 3aIpoce
TOJIIBKO TEX 3aIlUCEH, KOTOPBIE COAEPKAT 3HAUEHHS], HE COBIAJAIOLINE HU C
OJHUM M3 OTOOPaHHBIX MTOJYNHEHHBIM 3aIIPOCOM.

IMpennkar EXISTS (c HeoOs3aTeNbHBIM 3ape3epBUPOBAHHBIM CIIOBOM
NOT) ucnonp3yercss B JIOTHIECKOM BBIPOKCHUHU [UISL ONPEIEICHUS TOrO,
JIOJDKEH JIM TIO{MMHEHHBIH 3a11poc BO3BpaIlaTh KaKue-JIn0o 3aIicy.

B nomunHeHHOM 3ampoce MOXKHO HCITOIb30BaTh IICEBJIOHUMBI TAOIHIT
JUTS CCBUIKM Ha TaOJHIBI, TIepedrcieHHble B npemiokernn FROM, pacno-
JIO)KEHHOM BHE IIOJAYMHEHHOIO 3arpoca. B ciemyiomem npuMepe otOupa-
10TC (DaMWJIMM W MMEHA CTYIEHTOB, Ybsl CTUIICH/IWS paBHA MM OOJbIIe
CpelHeH CTHIEHINH CTYAEHTOB, OOyJarouuxcs B TOH ke rpynne. B man-
HoM npumepe tabmuna CTYJEHTDI nonydaet nceBgonum Cl:

SELECT ®amunus,

Wwms, Homep rpynmsl, Ctunenaus

FROM CTYJEHTEI AS C1

WHERE Crunenaus >=

(SELECT Avg(Crurnenust)

FROM CTYJAEHTHI

WHERE Cl1.Homep rpynnsr = CTYZAEHTBI.Homep rpynmsr) Order
by Homep_rpymnrsr;

B nocnenneM mpumepe 3ape3epBHpPOBAHHOE CIOBO AS He sBIseTCS
00s13aTeIbHBIM.

Hexkotopslie moqunHEHHBIE 3aIIPOCHI MOXHO UCIONb30BATh B MEPEKpe-
CTHBIX 3ampocax kak npeaukatsl (B npemiokernd WHERE). Tloguunen-
HBIE  3alpOCHl, HWCIIOJNB3YEMblE Uil BBIBOAA PpE3YJIbTAaTOB (B CIIMCKE
SELECT), Henb3s UCIIONIb30BaTh B IEPEKPECTHBIX 3aIIpOCax.

Co3oanue Hogoll maobauywl

Wnerpykuns CREATE TABLE co3naer HOBYIO TaOimHIly W HCHOJb-
3yeTcsl JUIsl ONMCaHMs ee 1mojied u uHiekcoB. Ecim st nons no0aBieHo or-
parnuenne NOT NULL, To mpu no0aBieHHMM HOBBIX 3alMcell TO MOJE
JIOJDKHO COJIEpIKaTh JOIyCTUMbIE JaHHble. CHHTaKCHC!

CREATE TABLE Ta6muma (mone 1 tun [(pa3mep)]
[NOT NULL] [ungekc 1] [, mone 2 Tum [(pa3mep)]
[NOT NULL] [ungaekc 2] [, ...]] [, CONSTRAINT cocraBnoit 1n-

nekc [, ...]]),
rae TabJMIa — UMs CO3JaBaeMOM TaOIMIIb;
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none 1, mone 2 — nMeHa OJHOTO MJIM HECKOJIBKUX IOJIEH, co3aBae-
MBIX B HOBOH Tabnuiie. Tabnuiia 1omKHA coepKaTh XOTs ObI OJJHO TOJIE;

THUIT — THI JaHHBIX TOJIS B HOBOH Ta0nuIIe;

pasmMep — pa3Mmep IoJsl B CUMBOJIAX (TOJIBKO JJISl TEKCTOBBIX U JIBO-
WYHBIX TIOJICH);

unaekc 1, uuaekc 2 — mnpemnoxenne CONSTRAINT, npeanasna-
YEeHHOE JJIS1 CO3/IaHMs IIPOCTOTO MH/IEKCa;

cocraBHoi MHaexc — npeanoxxenne CONSTRAINT, npennasHauen-
HOE JJIs1 CO3JaHUSI COCTABHOIO HHEKCA.

CIIEIYIONIEM TIPUMEpPE CO3/1aeTCsl HOBast TAOJINIIA C IBYMSI TTOJISIMH:

CREATE TABLE Cryaentst (Homep 3auerHoi KHWXKM integer
PRIMARY KEY, ®HO crynenra TEXT (50), Mecro poxxaenuss TEXT
(50);

B pesynbraTe BBIOIHEHUS 3TOTO 3arpoca OyeT co3ana Tadimma co
cleyromiel cxemon (puc. 5):

HOMEP_SAYETHOM_KHWDEKA
DO _cTvAEHTA
MecTo_poxsasHHA

Puc. 5. Cxema tabmunsr CTY AEHTBI

[Mpennoxenne CONSTRAINT ucnons3yercs B nHeTpykimsix ALTER
TABLE n CREATE TABLE nans cozganns wiu ynanenus uauekcon. Cy-
mecTByIoT ABa Tuna npeanoxkeHnii CONSTRAINT: mist cozpanus npocro-
ro MHAeKca (110 OIHOMY IONIO) M JUIS CO3JaHUsl COCTAaBHOTO MHAEKca (1o
HECKOJIBKUM 10JIsiM). CHHTaKCHC!

MIPOCTON MH/IEKC!

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

COCTaBHOW MHJIEKC!

CONSTRAINT ums

{PRIMARY KEY (xmoueBoe 1[, kimouesoe 2 [, ...]]) |

UNIQUE (yankanshoe 1[, yaukansnoe 2 [, ...]]) |

NOT NULL ("emrycroe_1[, memyctoe 2 [, ...]]) |

FOREIGN KEY (ccpuika 1[, cepuika 2 [, ...]])

REFERENCES Buemmnss Tabnuma [(BHemnee Ilome 1 [, BHemHee
Hone 2 [, ...1D1},
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rJie WM — WM HHIIEKCA, KOTOPEIH CIeIyeT CO3/1aTh;

KJItoueBoe 1, KiltoueBoe 2 — MMEHA OJHOI'0 WJIM HECKOJBbKHX IOJIEH,
KOTOpEIC CIIETyeT HA3HAYUTH KITFOUCBEIMH;

yVHHKanbHOE 1, YHWKalbHOE 2 — WMEHA OJHOTO WM HECKOJIBKUX
TIOJICH, KOTOPKIC CIICAYET BKIFOUUTh B YHUKATHHEIN HWHICKC;

HenycToe 1, HemycToe 2 — MMeHa OJHOTr0 WM HECKOJIBKUX MOJeH, B
KOTOPBIX 3ampeniaroTcs 3HadeHus Null;

cchulKa 1, cChUIKa 2 — WMCEHa OJHOTO WJIM HECKOJIBKUX ITOJCH,
BKJIFOYCHHBIX BO BHEIIHUU KITFOY, KOTOPBIC COJEPXkKAT CCBUIKH Ha TOJS B
JIpyro# TabimIe;

BHelIHsAs TaOimiia — WMs BHENIHEH TaOJHIBI, KOTOpas COJMEPXKHUT
OJIs1, YKa3aHHbIE C IOMOIIbIO aprymMeHTa BHeuHeellone;

BHemHee [lone 1, BuenrHee [lone 2 — mwMeHa OAHOIO WJIM HECKOJIb-
KHX TIOJIel BO BHelmHe# TaOnwmile, Ha KOTOPBIE CCBUIAIOTCS TONS, YKa3aH-
Hble C TOMOINBIO apryMeHTa ccblUika 1, cchlika 2. DTO MNpenioxKeHue
MOXHO OIYCTUTb, €CJIM JJAHHOE II0JIE SIBJISITCSl KIIIOYOM BHemrHei Tabmiu-

IIBL.

IIpennoxenue CONSTRAINT no3Bosisier co3aTh JUisl O UHIEKC
OJTHOT'O U3 JBYX ONKCAHHBIX HIDKE THUIIOB:

1) yHHMKanbHBIA MHAEKC, MCHONB3YIOIMHA ISl CO3/aHMsl 3ape3epBHU-
poBanHoe cioBo UNIQUE. 3to o3Hauaer, 4To B TaOJMIIe HE MOXET OBITh
JIBYX 3aIMCEil, UMCIOIIUX OIHO W TO YK€ 3HAYCHUE B STOM IOJiC. Y HUKAIIb-
HBIA UHJIEKC CO3JIaeTCs IS JTF0OOT0 MOJIS WK JTF000H rpymibl noed. Eciu
B Ta0JHIle OMpEeSicH COCTABHON YHUKAJIBHBIH HHICKC, TO KOMOWHAIIHS
3HAYCHUH BKITIOYEHHBIX B HETO MOJICH JOKHA ObITh YHUKAJIBHOMN I KaXK-
JIOW 3aIUCH TaOJHUIIBI, XOTS OTACIBHBIC OIS U MOTYT UIMETh COBITAJIAFOIINE
3HAYCHHUS,

2) KII0Y TAOJHIBI, COCTOSAIIMA U3 OJHOIO HMJIM HECKOJBKUX ITOJICH,
ucnos3yromuit 3apesepupoBanHbie cioBa PRIMARY KEY. Bee 3nauenus
KJTFOYa TaOJIHUIIBI TOJDKHBI OBITh YHUKAIBHBIMK M He 3HaueHusIMu Null. Kpo-
M€ TOT0, B TAOJIUIIC MOKET OBITh TOIBKO OJMH KITFOU.

JIJis co3maHus BHEIIHETO KJTF0Ya MOYKHO HCIIOJB30BaTh 3ape3epBUPO-
BanHyto KoHCTpyknuto FOREIGN KEY. Eciu ko4 BHEITHEH TaOIHIIBI
COCTOUT M3 HECKOJBKHX TOJIeH, HEOOXOIMMO HCITONb30BaTh MPEIIOKCHHE
CONSTRAINT. Ilpu sToM creayeT NepeducinTh Bce MOJs, CoJepkKaliue
CCBUIKH Ha TI0JIsI BO BHEIIIHEH TabJIuIle, a TAK)KE yKa3aTh UMs BHEIIHEH Ta0-
JIUIBI 1 MMCHA TIOJICH BHEIIHEW TaOJIMI[bl, HA KOTOPBIC CCBHUIAOTCS IO,
MICPEUMCIICHHBIC BBIIIE, IIPUYEM B TOM ke mopsake. OIHAKO, €CIIU MOCIE-
HUEC I10JIA ABJIAKTCA KIHYOM BHCLL[HCﬁ Ta6J'lI/IIJ,l)I, TO YKa3bIBaTb UX HeO6$[-
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3a4TCIbHO, MOCKOJIbKY SJApO 0a3bl JaHHBIX CYHUTACT, YTO B KA4CCTBC OTHUX
mosiei CJICAYCT HUCIOJIb30BATH OJISA, COCTABJIAIOMINEG KIIHOY BHEIHEH Tabu-

IIBL

B cmemyromem  mpumepe  co3maercs tabmuia  3AJIOJDKEH-
HOCTb 3A OBYYEHHE c €IMHCTBEHHBIM TIOJIEM HO-
MEP_3AYETHOM KHW)XKH n Bremmum xmodoM fl i, cBs3aHHEIM ¢ T10-
nev HOMEP 3AUYETHOM KHIWKKU B tabmuue CTY JEHTI:

CREATE TABLE 3anomkeHHOCTE 3a_0OydeHHE

(Kon_3anomxeHHocTH integer PRIMARY KEY, Ho-
Mmep 3adetHod kHWkKH integer, CONSTRAINT fl i FOREIGN KEY
(Homep 3auerTHOlN KHWXKH) REFERENCES CryneHTsl (Ho-
Mep_3a4EeTHOH KHHKKH));

Buemnuii Bug cxemsl BJ1, cocrosmieit u3 tadmu CTYJIEHTBI u 3A-
JOJDKEHHOCTDB 3A OBYYEHUE, npencrasneH Ha puc. 6.

onKer
- 1
KoaA_3aA0/DEEHHOCTH
- (= = ]
HOMEp_3a4e THOA_KHH®ER

Puc. 6 Cxema maHHBIX

HOMEP_SAYETHOM_KHHKA
DD _cTyaeHTa
MecTo_poxAeHHA

H3zmenenue cmpykmypol maoauyvi
Wnerpykunss ALTER TABLE usMmensier cTpyKTypy TaOJIMIbL, CO3-
nanHoi ¢ nomouisto nHCTpykimu CREATE TABLE.
CuHrakcuc:
ALTER TABLE tabmuma {ADD {COLUMN mone Tum[(pa3mep)]
[NOT NULL]
[CONSTRAINT wunnekc] | CONSTRAINT cocraBHoit UHmekc} |
DROP {COLUMN mnoxe I CONSTRAINT ums Muanekca} }
rze Tabianna — UMs UI3MEHSIEMOHN TaOJIHIIbI;
TI0JIe — MMSI TIOJIS, TOO@BIISIEMOr'0 B TAONMITY WM YAAISIEMOTO 13 HEe;
THT — THIT JJAHHBIX TOJIS;
pasmep — pa3mep Hons;
MHJIEKC — WH/IEKC JUIS TIOJIS;
cocraBHOW VHIIEKC — OmMcaHue COCTABHOIO MHJIEKCA, T00aBIIEMOro K
TabIIuUIIE;
umsi MHznekca — MMs COCTAaBHOrO WHJAEKCA, KOTOPBIH ClieqyeT yaa-
JIUTh.
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C nomonipro nHeTpyKIun ALTER TABLE cymectByromtyto Tabnuiry
MOXXHO U3MEHUTH HECKOJILKUMH CITOCOOaMH:

1) moGaBUTH HOBOE ITOJIC B TAOIUILY C IIOMOMIBIO Tipemnoxenns ADD
COLUMN. B sToM ciryuae He0OX0MMO yKa3aTh UM TIOJIS, €70 THIT U pa3-
Mmep. Hampumep, cnemyromas wHCTpykims mobasmser B Tabmuy CTY-
JEHTBI texcroBoe none [IPUMEYAHU S nnunoit 50 cuMBOIOB:

ALTER TABLE Crynentst ADD COLUMN Ilpumeuanus TEXT(50)

Ecmun st monst no6asneno orpannyenue NOT NULL, to npu no6as-
JICHUU HOBBIX 3alUCeH 3TO MOJIE JOIKHO COJEPKATh JOMYCTUMBIE JaHHBIE,

2) no0aBUTh COCTABHOM HMHIEKC C IMOMOIIBIO 3ape3epBUPOBAHHBIX
cnos ADD CONSTRAINT;

3) ynanuTh moje C TOMOIIBIO 3ape3epBHpoBaHHBIX cinoB DROP
COLUMN. B atom cirydae He0OXOIMMO yKa3aTh TOJIBKO UMSI OIS

4) ynmanuTh COCTAaBHOM HMHJEKC C MOMOIIBIO 3ape3epBHPOBAHHBIX CJIOB
DROP CONSTRAINT. B atom ciydae yka3bIBaeTCst TOIBKO UMsI COCTABHOTO
HHJIEKCa, ceayroliee 3a 3ape3epBupoBaHHbIM ciioBoM CONSTRAINT.

Co30anue unoekca c nomouyvto uncmpyxyuu CREATE INDEX

CREATE INDEX co3maet HOBBIH WHACKC JUIS CYNICCTBYIONICH Ta0-
sinbl. CHHTaKCHC KOMaH/IbL:

CREATE [UNIQUE] INDEX unnekc

ON rta6muna (mone [ASC|DESC][, mone [ASC|DESC], ...])

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

T'Jie MH/IEKC — MMS CO31aBaeMOro MHIEKCa;

Ta0JIMIIA — MMSI CYIIECTBYIOIEH TaONHIIbL, VISt KOTOPOM CO3aETCs MHIIEKC;

1oJIe — HMMEHa OJIHOTO WMJIM HECKOJNBKUX IIOJIeH, BKIIOYaeMBbIX B WH-
nekc. JInst co3paHus MpOCTOro MHAEKCa, COCTOSIIEro U3 OJHOTO IOJIs, BBO-
JUTCS UMl TIOJISE B KPYIUIBIX CKOOKax cpasy Iocie WMeHW Tabmuupl. Jlist
CO3/IaHHsI COCTABHOTO MHJIEKCA, COCTOSIIEr0 U3 HECKOIBbKUX TIOJIEH, Iepednc-
JISIIOTCSL UMEHA BCEX JTHX Tonieit. J{ist pacronoxeHus 3JIeMEHTOB HHJIEKCa B
yOBIBAIOIIEM IOPSIIKE HCIONB3YeTCs 3ape3epBupoBanHoe ciioBo DESC; B
HPOTHBHOM CiTydae OyJeT MPHUHST ITOPSIIOK 110 BO3PACTAHUIO.

YToObl 3aNpeTuTh COBIAEeHNE 3HAYCHHH MHACKCUPOBAHHBIX ITOJIeH B
pa3HbIX 3amucsX, Ucnonb3yercs 3apesepBupoBanHoe ciioBo UNIQUE. He-
obs3arenbHoe npemiokenrne WITH mo3Bonser 3aaath yciaoBUsl Ha 3Haue-
Hus. Hanpumep:

— ¢ nomompsto napamerpa DISALLOW NULL MOXHO 3alpeTuthb
3HaueHus Null B ”HIEKCUPOBaHHBIX MOJISIX HOBBIX 3aIHCel;
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— mnapamerp IGNORE NULL mno3BonsieT 3aIpeTUTh BKIIOYEHUE B
WHJIEKC 3aruceil, nmerommx 3HaueHnst Null B ”HIeKcHpOBaHHBIX MOJSX;

— 3ape3epBupoBanHoe cnoBo PRIMARY no3Bosnsier Ha3HAUNUTh WHIIEK-
CHPOBAHHBIE MOJIS KIIFOUOM. Takod MHAEKC 110 yMOITYAaHUIO SIBJISIETCS YHUKAIb-
HBIM, CJIE€A0BaTENbHO, 3ape3epsupoBaHHoe c10BO UNIQUE MOXKHO OIyCTHTS.

Yoanenue maonuyv/unoexca

Wucrpykuns DROP ynanser cymecTByrongyto tabiuiy n3 0a3sl 1aH-

HBIX WIH YIASIET CYIIECTBYIONMIA HHIIEKC 13 TaOnuipl. CHHTAKCHC:
DROP {TABLE Tabnuna | INDEX nanexc ON tabimma}
rzie Tabnuna — UM TaOJIHIBI, KOTOPYIO CIeNyeT YAAIUTh I U3 KOTOPOM
CIeAyeT yAaIuTh UHJIEKC,
MHJIEKC — WM HHEKCA, YAAIIEMOro U3 TaOInIpl.

[pexnae yem ynanuTh TaONUIy WIN yOATUTh U3 Hee MHIEKC, HeoOXO-
MO ee 3aKpbITh. CIlieqyer OTMEeTHTh, YTO Tabnuia ypamsercs U3 0asbl
JIaHHBIX 0€3BO3BPATHO.

Yoanenue zanuceii

Wuctpykuus DELETE co3naer 3anpoc Ha yJajleHUe 3alucei u3 of-
HOUM WJIM HECKOJBKHMX TaOIHI, NepedrciIeHHbIX B npemiokennn FROM n
ynosieTBopstomux npepioxesuto WHERE.

CuHTaKcuc KOMaH/IbL:

DELETE [Ta6nuna.*]

FROM Tabnuua

WHERE ycnosue Otbopa
rne Tabnuna — HeoOs3aTenbHOE MMSI TAOJMIBI, U3 KOTOPOW YAAJSFOTCS
3aImcu;

TabnHIa — UM TaOJIUIIBL, U3 KOTOPOH YAAJISIOTCS 3aITUCH;

ycnoBue OTO0pa — BBIpaXKeHHeE, ONpeessioliee yaalseMble 3arncH.

C nomonpro uHCcTpyKuuss DELETE MoXHO ocylecTBIsATh yaajieHue
OOJIBIIIOrO KOJMUYECTBa 3amuced. JlaHHbIe W3 TaONHIBI TaK)KE MOXKHO yaa-
JUTH U ¢ noMmobio uHeTpykuuu DROP, ognako mpu TakoM ynaneHuu Te-
psercs CTpykTypa Tabmuibl. Ecnu ke npuMenuts unactpykimto DELETE,
YIOAIISIOTCS TOJIBKO JaHHbIe. [Ipu 3TOM COXpaHSIOTCS CTPYKTYpa TaOJIHIIbI 1
BCE OCTaJIbHBIE €€ CBONCTBA, TAKWE, KaK aTPUOYTHI IOJICH U MHIEKCHI.

3anpoc Ha yfaneHue yAaseT 3alKcy LEeIUKOM, a He TOJIBKO COAepIKHU-
MO€ yKa3aHHbIX norned. Henb3s BOocCTaHOBUTH 3aluCH, yAaJe€HHBIE C TOMO-
LIBIO 3ampoca Ha ynaneHue. YToObl y3HaTh, KaKue 3alHcH OyIdyT yoaJeHB,
HEoOXOIMMO TTOCMOTPETh PE3yNbTAaThl 3a1poca Ha BEIOOPKY, UCIOIB3YIOLIe-
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T'0 TC K€ CaMbIC YCJIOBHC 0T60pa B MIPCJIO)KCHUN Where, a 3aTEM BBIIIOJIHUTH
3alpocC Ha yaAaJICHUC.

/obaenenue 3anuceit

Wucrpykunss INSERT INTO noGapinsier 3amuch WM 3allicu B Tao-
JIHLLY.

CHHTaKCHC KOMaH/IbI:

a) 3arpoc Ha J00aBIeHHE HECKOJIBKUX 3aInCeit:

INSERT INTO naznauenue [(none 1[, mone 2[, ...]])]

SELECT [ucrounuk.|none 1[, none 2], ...]

FROM BbIpaxkenue

0) 3ampoc Ha JT00aBJICHUE OJTHOW 3aITHCH:

INSERT INTO nasnauenue [(none 1[, mone 2], ...]])]

VALUES (3nauenue 1[, 3Hauenue 2[, ...])
r7le Ha3HAYeHHe — HMMs TaOJNHUIBI WM 3aIpoca, B KOTOPBIA 100aBISIOTCS
3aImcu;

MCTOYHUK — KM TaOJIMIIBI MJTH 3aIpoca, OTKY/a KOITUPYIOTCS 3aInCH;

mojie_1, mone 2 — WMeHa monel s JoOaBJICHUS MaHHBIX, SCIH OHU
cllenyroT 3a apryMmeHToM «HasHaueHue»; MeHa 1ojei, U3 KOTOpbIX OepyT-
sl JaHHBIE, €CIU OHHU CIIEAYIOT 32 apTyMEHTOM HCTOYHUK;

BBIPOKEHNE — HMMEHa TaOnMIbpl WM TaONWI, OTKyJa BCTaBIISIOTCS
JIaHHBIE. DTO BBIPA)KEHHE MOXET OBITh UMEHEM OTAEIBHON TaOJIMIBI HITH
pesyasTatoM omeparuu INNER JOIN, LEFT JOIN mwiu RIGHT JOIN, a
TaK)K€ COXPaHEHHBIM 3aIIPOCOM;

3HaueHue 1|, 3HaueHne 2 — 3Ha4yeHus, J0OABIsIEMbIC B YKa3aHHBIE I10-
7151 HOBOM 3anucH. Kaxoe 3HaueHne Oyzner BCTAaBIIGHO B TOJIE, 3aHUMAIOIIIEe
TO XK€ MOJIOXKEHHE B CIIMCKE: 3HaueHue | BcTaBisercs B moie | B HOBOH
3alMCH, 3HaueHue 2 — B none 2 u T.4. Kaxxnoe 3HaueHue TeKCTOBOro Io-
JIS CIIelyeT 3aKIro4arh B KaBblUKH (' '), JJIs pa3aeneHus 3HaYeHHH NCIIOIb-
3YIOTCS 3aMsThIe.

Wucrpykipio INSERT INTO Mo0KHO MCIONB30BaTh IIst A0OABICHHUS
OJTHOM 3aITicy B TaOJIHILy C MOMOIIBIO 3a1poca Ha J100aBJIEHNE OHOM 3aru-
CH, OIMCAHHOTO BbIIIE. B 3TOM cilyyae MHCTPYKIMS JOJDKHA COAEPIKATH UM
1 3Ha4eHue Kaxaoro nons 3amnucu. HyxHo onpenenuTs Bce MO 3alMCH, B
KOTOpbIe OyJeT IOMEIIEHO 3Ha4YeHWe, W 3HA4eHHs Ui OTHX moneil. Eciu
TIOJISL HE OIIPE/ICIeHBl, B HEAOCTAIOIINE CTOJOLBI OyeT BCTABICHO 3HAYCHHE
o ymosryanuto win 3Hauenre Null. 3amucu 100aBistOTCS B KOHEI TaOIHIIBL.

Unctpykuuto INSERT INTO MoHO Taxke MCHONB30BaTh AJS JI0-
OaBieHust Habopa 3amucell U3 APYroi TaOIMIBI WK 3alpoca C MOMOIIBIO
npemioxkenus SELECT ... FROM, kak noka3aHo BbIIIE B 3alpoce Ha J10-
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OaBJeHHE HECKOIBKMX 3amucedl. B atom cmywae npemnoxenne SELECT
orpeziersieT oy, no0aBisieMble B ykasaHHyo Tadbmuiy HASHAYEHUE.
Wuerpykunst INSERT INTO siBnsiercst HeoOs3aTeIbHON, OTHAKO, €CIIA OHA
MPUCYTCTBYET, TO JOIKHA HaxoauThcs nepeq uuctpykuueid SELECT.

3arpoc Ha 1o0aByeHHE 3arMcell KOMUPYET 3alVCH U3 OJHOW WM He-
CKOJIBKHMX TaOnuI B Apyryto Tadmumy. TaOmumbl, KOTOphIe conepkar Jo-
OaBisieMbIE 3aIUCH, HE H3MEHSIOTCSL.

BMmecro mobaBieHHs CyIIECTBYIOIIMX 3amvced M3 JApyrod TaOJHIbL,
MOYKHO yKa3aTh 3HAYEHHS NOJEW OJHON HOBOH 3alMCH C MOMOILBIO Mpen-
noxxenust VALUES. Ecnu cnincok nosneit onyuiex, npeanoxxenne VALUES
JIOJDKHO COJIepKaTh 3HAYEHHUE ISl KKJOro IMOJIs TaOJHIBl; B MPOTHBHOM
ciryqae nHCTpyKims INSERT He Oyzer BeimosHeHa. MOXHO HCITOIB30BATh
qornonHutensHyro  MHCTpykuuio INSERT INTO ¢ npemnokeHuem
VALUES g kaxoi 100aBiisieMoil HOBOM 3aIIHCH.

ObHnosnenue 0AGHHBIX

Wucrpykunss UPDATE co3nmaer 3anpoc Ha OOHOBIIEHHE, KOTOPBIi
M3MEHSeT 3HAYeHMs TOJIeH yKa3aHHOW TaONMIBI Ha OCHOBE 33JIaHHOTO yC-
JIOBHS 0TOODA.

CHHTaKCHC KOMaH/[IbL:

UPDATE ra6numa

SET HOBoe 3HaueHHe

WHERE ycnosue Otbopa;
rzie Tabiauna — uMs TaOJIHMIIBL, JaHHBIE B KOTOPOH CIIeAyeT U3MEHHTD;

HOBO€ 3Ha4yeHUE — BBIPAXKEHUE, ONPEACIIONIEe 3HAUEHUE, KOTOpOe
JIOJDKHO OBITh BCTAaBJICHO B YKa3aHHOE I10JIe OOHOBJIEHHBIX 3aIHCEH;

ycnosue Otdopa — BBIpakeHHE, OTOMparolIee 3alKCH, KOTOPBIE TOK-
HBI OBITh H3MEHEHBI.

[Tpu BBIMONHEHNW 3TOW MHCTPYKUUH OYIYT M3MEHEHBI TOJNBKO 3alu-
CH, YIIOBIIETBOpSIIOIIME YyKazaHHOMY ycinoBuw. HMucrpykiuio UPDATE
0COOEHHO yJOOHO UCIOIB30BATh JJISl N3MEHEHHS Cpa3y HECKOJBKHX 3aIld-
cell WK B TOM Cllydae, €CJIU 3aIlUCH, NMOUIekKaIlue U3MEHEHUIO, HaXOAATCS
B pa3HbIX Tabnuax. OTHOBPEMEHHO MOKHO M3MEHHUTh 3HAUCHHUS] HECKOJIb-
kux nonedt. Cnenyromas uHCTpyKims SQL yBenMUMBAaeT CTUNEHIUIO CTY-
JleHToB rpynmsl 422-1 Ha 10 %:

UPDATE CrynenTst

SET Crunengusa = crunegaus * 1.1
WHERE Homep rpynmsl = '422-1';

3anpoc Ha 00veouHnenue
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Omneparist UNION co3pmaet 3ampoc Ha 00beIHHEHHE, KOTOPBIH 00be-
JVHSIET Pe3yabTaThl HECKOJIBKMX HE3aBUCHMBIX 3aIIPOCOB MIIM TAOJIHIL.

CuHHTaKCHC KOMaH[bL:

[TABLE] 3ampoc_1 UNION [ALL] [TABLE] 3ampoc 2 [UN-
ION[ALL] [TABLE] 3ampoc_n [...]]
rne 3anpoc_1-n — nHerpykuust SELECT wim uMs coxpaHeHHOH TaOiuIpl,
nepes KOTOPBIM CTOUT 3ape3epBrupoBaHHoe ciioBo TABLE.

B onnoit oneparmmn UNION M0xHO 00bETUHHATE B TFOOOM Ha0Ope pe-
3yJbTaThl HECKOJBKHX 3ampocoB, Tadbmun 1 nHerpykiuii SELECT. B cre-
JyIoIIeM mpuMepe o0benuHseTcs cymectByromas tadbmuma CTY AEHTHI u
nHetpykuuu SELECT:

TABLE Crynentst UNION ALL

SELECT *

FROM AobutypuenTs

WHERE OOmwmii_6amt > 22;

ITo ymonuaHMIO MOBTOPSIIOIIMECS 3aIHCH HE BO3BPAIAIOTCS MPHU HUC-
nionb3oBanuy onepar UNION, ogHako B Hee MOXKHO 100aBUTDH IIpETUKaT
ALL, 4T0oOBI TapaHTHpOBaTh BO3BpaT Bcex 3amuceil. Kpome Toro, takue
3aIpoChl BHIITONHSIOTCS HECKOJIBLKO OBICTpee.

Bce 3ampocki, BkitoueHHbIe B onepanuto UNION, noimkHBI oTOMpaTh
OJIMHAKOBOE YUCIIO MONEH; MPU 3TOM THUIIBI AaHHBIX M pa3Mepsl Noned He
00s13aHBI COBNaAATh. [IceBIOHMMBI HEOOXOIMMO HCIOJIB30BATh TONBKO B
nepoM npeiokeHur SELECT, B ocTaqbHBIX OHH IPOITYCKAOTCS.

B kxaxxnoM aprymeHTe «3ampocy IOMycKaeTcs HUCIOIb30BaHUE IpPEea-
noxxkenuss GROUP BY wimu HAVING nans rpynnvpoBKH BO3BpallaeMbIX
JaHHBIX. B KoOHel mocieaHero aprymeHra «3ampoc» MOXHO BKIIOUHUTH
npemioxenrie ORDER BY, uTo0b1 0TCOpTHpOBaTH BO3BpAILICHHBIE JAHHBIE.

OcHoBubie pazinuuns Microsoft Jet SQL u ANSI SQL

Paccmorpum paznuumst aByx nuanekroB sizbika SQL Microsoft Jet
SQL n ANSI SQL, onucanHbie B pyKOBOJCTBE pa3padOTUMKa MPHIOKEHUH
6a3 mannbix Ha CYBJ] Microsoft Access:

—s3biku SQL-sipa 6a3bl nanueix Microsoft Jet 1 ANSI SQL umetor
pa3Hble HaOOpPHI 3ape3ePBUPOBAHHBIX CIIOB U THUIIOB JIAHHBIX;

—pa3Hble TpaBHiIa NPUMEHUMBI K omneparopy Between...And, umeto-
nieMy cienyromui cunrakcuc: BoipaxkeHue [NOT] Between 3nauenue 1
And 3nauenue 2. B s3pike SQL Microsoft Jet 3nauenne 1 mMoxer npesbl-
miath 3HadeHue 2; B ANSI SQL, 3HaueHue 1 JOMKHO OBITH MCHBIIC HITH
paBHO 3Ha4YeHue 2;
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— pa3HbIC MMOICTAHOBOYHBIE 3HAKU UCIONB3YIOTCS ¢ orepaTtopoM Like.
Tak, B sa3p1ke SQL Microsoft Jet 1000 0JUHOYHBIN CUMBOJ H300pakaeTcs
3HaKOM «?», a B ANSI SQL 3HaKOM « », TF000€ YUCTIO CHMBOJIOB B SI3BIKC
SQL Microsoft Jet m3o0paxaercst 3HakoM «*», a B ANSI SQL — 3HaKoM
«%»;

—s3bIk SQL-simpa Microsoft Jet 0ObMHO NpemocTaBIIsieT MONTbB30BaTE-
M0 OonbIryio cBoOOxy. Hampumep, paspemiaercs TpynImUpOBKa U COPTH-
POBKa I10 BEIPaXKCHUSM.

Oco0ble cpeacrna si3bika SQL Microsoft Jet

B s3pike SQL Microsoft Jet mognepxuBatoTcst Clieayroye JOMOIHH-
TEJbHBIE CPEACTBA!

—uHctpykuus TRANSFORM, npenHasHaueHHast 111 CO30aHUs Iepe-
KPECTHBIX 3aIIPOCOB;

— IOTIOJTHUTENBHBIE CTAaTUCTUYECKUE (GYHKIMH, Takue Kak StDev u
VarP;

—onucanue PARAMETERS, npenna3HaueHHoe A7 CO3JaHUs 3aIpo-
COB C IIapaMeTpaMH.

CpencrBa ANSI SQL, He nonaep:kuBaemble B si3bike SQL
Microsoft Jet

B s3eike SQL Microsoft Jet He momaepKUBAIOTCS CIEAYIONIHE CPE-
crBa ANSI SQL:

—UHCTPYKIUY, YyIOpaBisionye 3amurod, Ttakue kak COMMIT,
GRANT u LOCK;

—3apesepBupoBanHoe ciioBo DISTINCT B kauecTBe omucaHus apry-
MEHTa CTaTUCTHYECKON (DYHKIMH (HapuMep, HENb3s UCIOIh30BaTh BhIpa-
xenue SUM(DISTINCT ums Cronbua);

—npemioxerre LIMIT TO nn ROWS, ucnonb3zyemoe [isi orpaHuye-
HUS KOJIMYECTBA CTPOK, BO3BPAILAEMBIX B PE3yJIbTaTe BBIIOJHEHUS 3aIPO-
ca. Jlnst orpaHU4eHus KOJIMYECTBA BO3BPAILAEMBIX 3alIPOCOM CTPOK MOXKHO
HCMONB30BaTh ToNbKO npennoxenne WHERE.

Ilopsinok BeINOIHEHUS PAGOTHI
Bce 3ampockl, co3aBacMble B paMKax JaHHOHU JlabopaTopHO# paboThl,
JIOJDKHBI OBITH peann30oBaHbl Ha s3bike SQL Oe3 momomym mocTpouTens 3a-

IIPOCOB.
I[J'ISI CO3JaHHUs HOBOI'O SQL—3anpoca B OKHE 0a3bl JaHHBIX Ha)>XMUTC

KHOIIKY COBHaHI/Ie 3aI1poca B pCKUMEC KOHCTPYKTOpA U HE BI)I6I/Ipa$I TabIN-

(bl JJIS1 3aIIpOca HAXKMUTE KHONKY Bun HA MaHeJIl UHCTPYMEHTOB.
1. MHcmons3ys nncrpykumio CREATE TABLE, co3paiite 3anpoc Ha co3-
JlaHWe HOBOM TaONHWIIBI JJIsl BHIOpAaHHOW paHee NMpeaMeTHOI o0nacTH,
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COZIEPKAILYIO MSTh MOJIEH, Pa3UYHbIX TUIOB JaHHBIX, ONpPEICIIUB B
3ampoce MNEPBUYHBIA KIIOY W NPOMHAEKCHPOBAB COOTBETCTBYIOLIUE
nons, ucnonb3ys npemiokenne CONSTRAINT. Jlns 3anmycka 3amnpoca

Ha)XMHTE KHOIKY 3amycK ] 1a manenn nHCcTpyMeHTOoB. Ilocne wero
co3ZalTe 3alpoc Ha CO3JaHWE €IIe OJHOM TaONHIbI, Ccoaep Kamen
BHEIIIHUI KJII0Y 110 OTHOIIEHHIO K IEPBUYHOMY KIIOUY HPEABIAYILEN
TabNMIBL. 3aIlyCTUTE 3aIpOC, IOCIE YEro MpOBEPHTE, OTPA3MIUCh JIH
HU3MEHEHHUS B CXEME JaHHBIX.

Ucnone3ys komauay SELECT, co3nmaiiTe 3ampoc Ha BBIOOPKY 3armwceit
n3 AByX (mim Ooree) TaOMMI, MCHONB3Ys MPAaBHUia BHEIIHETO U BHYT-
PEHHETO COEAMHEHUS, a TAaKXKe Pa3JIMuHbIe YCIOBHUS O0TOOpa M COpTH-
POBKH.

Ucnone3ys komanay UPDATE, co3paiiTe 3ampoc Ha OOHOBJICHHUE JaH-
HBIX B CO37aHHBIX paHee TabJuIax.

Ucnons3ys komanay INSERT INTO, cosnaiite 3ampockl Ha mobaBiie-
HUE TPYIIIHI 3aITUCeH U OTHOMN 3aIKCH B CYIECTBYIOIIYIO TaOIHILy.
Ucnone3ys komanny CREATE INDEX, co3naiite 3anpoc Ha co3gaHue
HOBOI'O MHJIEKCA, UCIONb3Yys Pa3IUYHbIC YCIOBUS HA 3HAUECHUS UHIEK-
coB (IGNORE NULL, DISSALLOW NULL, PRIMARY), a Taxxe
THIIBI COPTUPOBKH.

Ucnons3ys komanxy DROP, coznaiite 3ampock Ha yaaneHne Tabauibl
U UHZIEKCa, CO3aHHbIX paHee B b1,

CoxpaHHTe BCe CO3/IaHHBIE 3aIPOCH B 0a3e JaHHbIX.
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JladopaTopnas pa6ora Ne 2 «Co3nanne KOHUENTYAJbHONW MOJeJH JaH-
HBIX B Cpe/le ABTOMATU3HPOBAHHOI O POEKTHPOBAHUS»

Tema: Co3z0anue KOHYenmyaibHOU MoOenu OAHHBIX 8 cpede a8momMa-
MU3UPOBAHHO20 NPOECKMUPOBAHUSI.

Pazoen oucyunaunvi: Mooderuposanue Oanuvix ¢ nomowppro ER-
ouazpamm.

Lenv pabomul: cnpoekmuposams KOHYENMyaibHyio MoOelb, blOpaH-
HOU panee npedmemHoll obnacmu 6 nakeme Power Designer.

Tlpooonsxcumensrocms: 6 uacos.

Cywinocmu u ampuodymot

Kaxnas cyniHocTs SIBISE€TCS MHOXKECTBOM ITOIOOHBIX MHIUBUIYaIIb-
HBIX 00BEKTOB, HAa3bIBAEMBIX SK3eMIULIpaMy. KakIplil SK3eMIUIIp MHIUBHU-
JtyaJleH ¥ JOJDKEH OTIMYATHCSI OT BCEX OCTANBHBIX AK3EMIUIIPOB. ATpHOYT
BEIpa)kaeT OnpeJieNIcHHOe cBOICcTBO 00bekTa. C Toukm 3penus bJ1 (dhusude-
CKasi MOJIeJIb) CYLITHOCTH COOTBETCTBYET TaOJHIA, SK3EMILIIPY CYIIHOCTH —
CTpOKa B TabJIHIIE, a aTPUOYTY — KOJIOHKA TAOJIHIIBL.

[MocTpoenne Mozeny JaHHBIX MPEATIoaraeT OnpeeieHHe CYIIHOCTEH
n arpuOyToB, T.e. HEOOXOIMMO OINpENeNHuTh, Kakas HH(popMmauus Oyner
XPaHHUTbCS B KOHKPETHOW CYIIHOCTH Wi arpudOyre. CyIIHOCTH MOXKHO
OIIPEJICIINTh KaK 00BEKT, COOBITHE MM KOHLEILHNIO0, HH()OpMaIHs O KOTO-
poit momkHa coxpaHATbcsa. CyITHOCTH NODKHBI MUMETh HaMMEHOBAaHHUE C
YETKUM CMBICIIOBBIM 3HaUCHHUEM, HIMEHOBAThCS CYLIECTBUTEIBHBIM B €/HH-
CTBEHHOM JIMIIE, HE HOCUTh «TEXHUYECKUX» HAUMEHOBAaHUH M OBITH JOCTa-
TOYHO Ba)KHBIMHM ISl TOTO, YTOOBI X MOAEINPOBaTh. VIMEHOBaHME CYITHO-
CTH B €IMHCTBEHHOM 4Hciie oOierdaer B JajbHEHIIEM YTEHHWE MOJIEIH.
dakTHuecky UM CYITHOCTH JIaeTCsl 10 UMEHH €€ IK3eMILIIpa.

Kaxnas cymHocTs J0/mKHA OBITH TOJHOCTBIO OINpesesieHa ¢ MoMOo-
IIpI0 TEKCTOBOrO omucaHus. Kaxkaslii aTpuOyT XpaHUT MHGOpMAIHo 00
OIpEJITIEHHOM CBOMCTBE CYIIHOCTH, a KaXKIbI OSK3EMIULIP CYIIHOCTH
JIOJDKEH OBITh YHHWKaJIbHBIM. ATpHOYT WJM TpymIa aTpuOyTOB, KOTOpbIE
UAEHTU(HUIUPYIOT CYITHOCTh, Ha3bIBACTCS MEPBHUYHBIM KirodoM. [lpu yc-
TAQHOBJICHUU CBSI3€H MEXIY CYIIHOCTSIMH aTpHOYTHI HEPBHYHOTO KIIIOYa
POAUTENBHCKOM CYIIHOCTH MHUTPUPYIOT B Ka4eCTBE BHEIIHUX KIFOYEeH B JO-
YEPHIOIO CYIIHOCTb.

OueHb Ba)KHO AaTh aTpUOYTY MpaBUIIbHOE UMS. ATPUOYTHI JTOJKHBI
WMEHOBAThCSl B €MHCTBEHHOM YHMCJIE U UMETh YETKOE CMBICIOBOE 3Haue-
Hue. CoOroieHne 3Toro NnpaBuiia IMo3BOJISIET YaCTUYHO PEIIUTh MpoliemMy
HOpMaJIM3alliK JaHHbIX Y)Ke Ha dTare OnpeeseHus arpuoyToB.
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Ceasu

CBs3b SBJISIETCSl JIOTMUYECKHM COOTHOIIEHUEM MEXKIY CYLIHOCTSIMH.
Kaxnas cBsi3b MOIDKHA MMEHOBATHCS TJIAroJIOM MIIM TJIAarojbHOW (pa3oi.
Wmst cBsi3nm BBIpaXaeT HEKOTOPOE OrpaHWYCHHME WIIM OW3HEC-TPaBHIIO U
o0Jier4aeT yTeHne IOCTPOCHHON MOJICNH TaHHBIX.

Pa3nuyaroT 3aBHCHMBIE M HE3aBHCHUMBIE CYIIHOCTH. THI CYIIHOCTH
OIIPEJICTISIETCS €€ CBSI3BIO C APYIMMH CYIIHOCTSIMHU. VneHTndunmpyromas
CBSI3b YCTAHABIIMBACTCS MEXIY HE3aBUCUMOH (POANTEIHCKUN KOHEII CBSI3H)
W 3aBUCHMOH (IOYEpHHH KOHEI CBS3M) CyHIHOCTSMH. [IpM ycTaHOBICHUH
UACHTUGHUIUPYIOMEH CBSI3M aTpHOYTHI MEPBUYHOTO KITIOYA POIUTENHCKON
CYLIHOCTH IIEPEHOCATCS] B COCTAB MEPBUYHOIO KIIF0YA JOUEPHEN CYITHOCTH.
Ora onepanust TOMOIHEHHSI aTpUOYTOB JTOYEPHEN CYIIHOCTH IIPH CO3JaHUH
CBSI3M Ha3bIBaeTCs MUrpanueil arpudyToB. B nmouepreit cymuoctu arpudy-
THI IOMEYaroTcst Kak BHentHui kitou (FK).

[Ipn ycraHOBieHNMM HEWAESHTH(UIMPYIOMIEH CBSI3M JOYEPHSST CYII-
HOCTH OCTaeTCsl HE3aBUCUMOM, a aTpuOyThl IEPBUYHOTO KIII0Ya POJUTEIh-
CKOM CYIIHOCTH MUTPUPYIOT B COCTaB HEKIIIOYEBBIX KOMIIOHEHTOB POIU-
TENBCKOH cymHocTH. Hennenrnuuupyromas cBS3b CIYKHT ISl CBSA3bIBA-
HUS HE3aBHCUMBIX CYITHOCTEH.

Wms cBsism — Qpasza, XapakTepusyromas OTHOIIECHHE MEXIY POAH-
TENbCKOM U JOYepHEN CYHIHOCTSIMH. J{Is CBA3M OJUH-KO-MHOTUM HJICHTH-
¢unupyromen WM He HICHTUQUIUPYIOIIEH JOCTaTOYHO yKa3aTh UM, Xa-
PaKTEpU3YIOIEe OTHOIIEHUE OT POAUTENIBCKOM K JOUEPHEN CYITHOCTH.

Tun cBs3u (naeHTHGHUUMpYOMas/HenaeHTuduupytomas). s He-
UAeHTUHUIUPYOWEH CBSI3M MOXXHO yKaszaTh 00s3aTelNbHOCTh. B ciryuae
00s13aTeNbHON CBSI3M aTpuOYT BHEIIHEro Kiroya moimydyut npusHak NOT
NULL, HecMOTpst Ha TO, YTO BHEIIHUM KIIIOU HE BOWJET B COCTaB IEPBUY-
HOI'0 KJIF0Ya JIOYEpHEH CYITHOCTH. B ciiydae Heo0s3aTeFHON CBSI3U BHEIII-
HUW K104 MokeT npuHuMarh 3HaueHne NULL. Heobs3arensHast HenaeH-
TUQUIUPYIOIAsl CBS3b ITOMEYAETCsl MPO3payHbIM POMOMKOM CO CTOPOHBI
POAUTENBCKOM CYIHOCTH.

IIpaBuna cChHIIOYHON LIETOCTHOCTH — JIOTHUECKUE KOHCTPYKLMH, KO-
TOpbIE BHIPaKAIOT OM3HEC-TpaBHJIa HCIIOJNB30BAHUS JaHHBIX U IIPEJCTaB-
JISIFOT cO0O0M TpaBHiIa BCTABKH, 3aMEHBI M y/IalIeHUsL.

Wudopmannio o mpeaMerHol 00NacTH CYMMHPYIOT COCTaBJICHHEM
crenuQuKayi M0 CyIHOCTSM, aTpUOyTaM M OTHOLIEHHSM C HCIIOJIb30Ba-
HUEM rpaUuecKuX auarpamM, B YeM M 3aKJIF0YaeTCsl MPOLECC MOEINpPO-
BaHUE JaHHBIX.
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OcHoBbI padoTsl B Power Designer

st 3amycka makera Power Designer B MmeHto iporpamMmsl (Windows)
Haiigure nanky Sybase u 3amycture ¢aitn Power Designer. st co3manus
KOHIICTITYATbHOM MOJIEH JaHHBIX HeoOxoamMo BeOpaTh File/ New wim Ha

MaHeIu UHCTPYMEHTOB BbIOpaTh 3Hauok L1, Jlanee mOSBUTCS OKHO JUIs
BEIOOpa co3maBaeMoi Mozenu (puc. 7), B KOTOpoM Hamo BeIOpate Concep-
tual Data Model

Mode! type: > @ New model () New model from template
%o Business Process Model General | Extended Model Deﬂn'rtion5|

B e Dt Mods|
4 Free Model Model name: ConceptualDataModel _1
& Irformation Liquidity Model
E2: Object-Oriented Model
T3 Physical Data Model

[ Requirements Model

XML Model

Puc. 7. OxHo BEIOOpa MOAEIH.
IMocne Haxxatust kHOomkn OK mosSBUTHCST OKHO, B KOTOpOM co3naetcst ER-
JMarpaMma.
Co30anue cywynocmeii

Jlist co3manust cyniHocTy, B maHenu Palette (puc. 8) Ha)XXMHTE KHOTIKY
¢ GesbIM IPSIMOYTOIBHUKOM (C TozicKa3koii Entity).
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Palette @
KOa
Q @ &
4 mEE
o gm @
e =
=N
NTZNEFH
(@ Ry
[

Puc. 8. Ilanens 351€MEeHTOB C BI>I6paHHLIM OJICMCHTOM CYIIHOCTb

Jlanee, IOMeCTUTE yKa3aTellb MBIIIK HA pabouee 1ojie B HY)KHOM Mec-
T€ U UICIKHUTE KHOMKON MbIHU. [IpSAMOYroibHUK, W300paXaroniuil CyIil-
HOCTb MOSIBUTCS B YKa3aHHOM MecTe. [Ipu 3TOM, Kypcop MbIIIK Ha pabouem
IOJIe BBIMJISANT KAaK BHIOPAHHBIN 3JIEMEHT, T.0. MOXKHO CO3/[aBaTh HECKOJIb-
KO BBIOpPAaHHBIX 3JIEMEHTOB OJ[HOTO THIAa 0e3 MOBTOPHOrO MX BHIOOpa Ha
MaHeNU 3JIEMEHTOB,

Jlyist Toro, 4TOoObI U3MEHUTH CBOWCTBA CO3/IAaHHOM CYIHOCTH, JBAXIbI
HIEIKHUTE Ha HEe JIEBON KHOMKOMN MBIIIN WK HAXXMUTE [TPABYIO KHOIKY U B
BBINABIIIEM MEHIO, BEIOEpHUTE MyHKT Properties, B pe3yiabTare 4ero OTKpO-
€TCS OKHO CBOI‘/'ICTIB cymHOCTH (pHrc. 9) .

B Entity Properties S ERRERINERT. 1) =l=] = |
General | Attributes | Identifiers | Notes | Rules |
MName: Entity_1 E]
LCode: Entity_1 E]
Comment: |—Z

(o

Stereatype: -
Mumber: Generate

- [0k ] Come] (e

|
Puc. 9. OkHO CBOHCTB CYIIHOCTH
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B oTkpBIBIIEMCS OKHE TISITH 3aKIIAI0K.
3akmanka General 1Mo3BONIsIeT BBECTH CIIENYIOIME OCHOBHBIE Iapa-
METpBI:

e Name — uMs CyIIHOCTH, KOTOpOE€ OyJeT BUIETh MOJIb30BATENb;

e Code — mMs Kofa CYIIHOCTH, KOTOpPOE OYIET HCIIONB30BATHCS
IIPY TeHepalyy GU3NIECKONH MOJIeNH;

e Number — orpanuyeHue KOJMYecTBa 3alKcell B TaOJIHUIE TOCTe
reHepanuy GU3NIECKON MOJIEINH;

e Comment — KOMMEHTapHui, NperHa3HAYESHHBIA IS yITyqIIeHUs
TTOHMMAaHHSI MOJIEIH.

e e =

| General | Attributes | identifiers | Notes | Rules |

pl % Gam@ K| M| DR
Code [ata Type Length | Precision| M| P| D Dromain -
Attribute_1 i O] T[] <None>
Attribute_2 : : z <None>
altla]3]8]3] < — >
) & - 5k [omes ] [omswe] [wese |

Puc. 10. OxHo BBOMIA aTpHOYTOB CYITHOCTEH
3axmagka Attributes comepxut tadbmuiy (puc. 10) u mo3BosieT onpe-
NETIATh ampudymsl CylIHOCTH:

e Name — ums arpu0yra, KOTOpoe OyAET BHIETh MOJIH30Ba-
Telb;

e Code — ums xoxa arpudyra, KOTOpoe OYyIET HCIIONB30BATh-
cs TP TeHepanuy GU3NICCKON MOJICIIH;

e Data type — THI JaHHBIX aTpuOyTa, KOTOPBIA MOXET OBITH
BBIOpAH U3 BBINAIAIONIETO CIUCKA WM BPYYHYIO, LICTKHYB B
nosnie Data type;
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e Domain — npuHaUISKHOCT K JJOMEHY, €CJIH OH OIpE/IeIIcH.
Hcnionp3oBaHNe AOMEHOB IMO3BOJISIET, ONPEACIUB OIMH pa3
TIOJTb30BATEILCKUIM THUI AAHHBIX, UCITOJIb30BATh €0 B JAJIb-
HEWIIeM Npu ONpEAENeHNH TUNa JaHHBIX arpudyra. O cos-
JITaHWH JOMEHa OyZIeT CKa3aHO HIKE;

e M (mandatory) — o0s3aTenbHbBI aTpUOYT, YKa3bIBaeT MO-
XKET JIM JIJAaHHBIA aTpuOyT MPUHUMATH HEONpEAETIeHHbIE 3Ha-
yeHus (00s13aTeNBHO JIN JaHHOE IT0JIe JUIS 3aITOTHEHNs B Tad-
mute b);

e P (Primary Identifier) — nepBu4HBIA UACHTHPHUKATOP CYII-
HocTH (B (pm3myeckoil Mojenu JTaHHBIX aTpuOyT Oyner siB-
JISITHCSI IEPBUYHBIM KITFOUOM HITH €TI0 COCTaBHOW YacThIO);

e D (Displayed) — orobOpaxaemslii, T.e. OyIeT Jin aTpuOyT I10-
Ka3bIBaThCS B MOJICIIH.

Bonee nonnyro nHdpopmanmio o coiicTBaM aTpuOyTa MOKHO ITOITY-
YHTh, JBaXKABI LIETKHYB IO IOJII0, PACTIONIOKEHHOMY CJIeBa OT OIS C HMe-
HeM arpuOyTa. 371ech MOXXHO BBOIMTH KOMMeHTapuii B noine Comment,
3a]1aBaTh CIMCOK 3HAYCHUH JUI JTAaHHOTO aTpuOyTa, ONPECIsTh BEPXHUE U
HIDKHHE TPaHUIBI 3HAUYCHU I

Sakmanka Identifiers comepXuT aBTOMATHYECKH 3aIMOTHICMYIO Tao-
JIMIly TIEPBUYHBIX WACHTH()UKATOPOB CYIIHOCTH, HO TO3BOJISIET JIENATh 3TO
BPYUYHYIO, KOTJla HEOOXOIMMO CO3/1aTh CyppOraTHBIN IEPBUYHBIA HICHTH-
¢uxarop.

3aknanka Rules mo3Bonsier BBOAUTh HEOOXOJAMMBIE TIpaBHiIa Ha BBOJ
3HA4YEHHUH B TaOIUILy.

Ocranbueie 3aknaaku Notes, Version info HOCSIT onucaTenbHEBINA Xa-
paxTep IS yAyqnIeHUs] TOHUMaHUsT MOJIEIIH.

Jlis dukcanym BceX M3MEHEHHH B HEOOXOJMMO HaXKaTh KHOIKY Ap-
ply.

Homen

JIoMeH — 3TO MHOXECTBO JOMYCTUMBIX 3HAYECHUH aTrpudyra orpeze-
JICHHOT'O THIA JaHHBIX. /IOMEeH omnpernensercs 3aJaHieM CTaHIapTHOTO TH-
1a JaHHBIX, K KOTOPOMY OTHOCSITCSl 2JIEMEHTHI JOMEHA U 33aJlaHUEeM IIPOU3-
BOJILHOT'O JIOTUUECKOTO BBIPAKEHHS, NPUMEHSIEMOMY K 3TOMY THITY JaH-
HBIX.

Jlist co3nanmst JoMeHa HeoOXOMMO B TJIABHOM MEHIO BBIOPAB ITYHKT
Model, BeiOpats mynkT Domains. Ha puc. 11 nokazano dhopma onpenaere-
HUs goMeHa. JlaHHas opma COAEp)KUT aHAIOTHYHBIE TOMS KaK JUIs ompe-
JIeTIeHns1 CBOWCTB aTpuOyTOB (B 3aKkianke Attributes B cBoiicTBax (opMsl),
a TaxoKe JononHuTensHele nois Length u Precision i onvcanust JUMHbBI |
TOYHOCTH 3HAYEHHUI aTPHOYTOB.
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Marme - Code Data Type Precigion
My_domains My_domains Serial

(N

LLI}

0k ] [ Cancel ] [ Apply ] [

Puc. 11. OxHO BBOJIA CIIHCKA TOMEHOB
IMocne co3maHuss HOBOTO JIOMEHA €0 MUMSI ITOSBUTCS B CIHCKE JOME-
HOB TIPH 33JTAHUH CBOHCTB aTpHOYTOB CyNIHOCTEH (puc. 12).

[ Entity Properties - Entity_L (Entity_1)

[ Genersl | Attributes [Identiers [ Notes | Rules |

FlADBEBE| v fRRX AP
Narne Code Drata Type Length | Precision| M| P Drarnain -
= | Attribute_1 Attribute_1 <Undefined= A My_domain | w]
e
AL
W [
ar T
(LI =
i L
Wl
i
M
=
[« L=
i -
(& =
: 3
EIEIRIEIE IR

[ ok ][ omwea |[Npmwerom | [ Copasca |

[ ) & -

Puc. 12. Onpenenenue qoMeHa Ui aTpUOyTa CYyIIHOCTH
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ITpu cozmanny aTpuOyTOB CYIIHOCTEH B KOHIENTYaIbHOM MOJIEIN HE
CO3JIAIOTCSI ATPUOYTHI, SIBASIOMMECS BHEITHIMU KJIIOYaMU CYITHOCTEH.

IMocne Toro, Kak co3maHbl Bce HEOOXOAUMBIE CYIIHOCTH U aTpUOYTHI,
HEOOXOANMO OIPEEINTH CBSI3U MEXKYy HUMH.

Ycemanoexa ceaseit

JUJIsl yCTaHOBKM CBSI3WM MEXAY JIBYMS CYIIHOCTSIMH, HEOOXOANMO Ha-
KaTh KHONKY (C JBYMsI O€JIBIMU MIPSIMOYTOJIbHUKAMH U JIMHACH MEXIy HU-

MU puc. 13).
Palette @

RO Q

A

= g
X B =

To/dm @
1 Relationship

Puc. 13. T1arens 21eMEHTOB ¢ BEIOPAHHBIM SJIEMCHTOM CBSI3b

Heobxonnmo nepeBecTr Kypcop MBIIIM HAa OAHY CYIIHOCTH M, Ha)KaB
JIEBYIO KHOIIKY MBIIIN M, HE OTITyCKasi ee, IepeBECTH Kypcop Ha BTOPYIO
CYIIHOCTb. Jlajee MOJKHO OTITyCTHTh KHOIIKY MBIIIH — CBSI3b YCTAaHOBJICHA.

JIy1s1 M3MEHEeHUs CBOWCTB CBSI3M, HEOOXOANMO JABAX/IbI IIEIKHYTH JIe-
BOW KHOITKOW MBIIIN Ha JIMHUIO CBSI3M (WJIM HaXKaTh NPaBYIO KHOIKY MBIIIH
1 BBIIIABIIIEM MEHIO BBIOpaTh MyHKT Properties). OTkpoercst okHo (puc. 14),
C 3aKJIa/IKaMU:

e 3akiangku Notes u Version info HCONB3yIOTCS IS TOAPOO-
HOro onmcaHusi cBsa3H. B 3akmanke Rules moxHo 3amaBath
rapamMeTphl OTPaHUIEHHS CBSI3H;

e B 3akmazake General ykaspIBaeTcs MMS M KOJ CBSI3H, a JIBE
KHOIIKM ¢ MMEHAMH{ HCHOJIB3YEMBIX CYIIHOCTEH IO3BOJISIOT
BBI3BaTh OKHO CO CBOWCTBAMH COOTBETCTBYIONIEH CYITHOCTH.
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3axmagka Cardinalites mo3Bomnser yka3aTh BUI CBA3H (OIMH—
K—OJTHOMY, OJJMH—KO—MHOTHM, MHOTHE—KO—MHOTUM U T.J.) U
ycTaHaBiuBaeT cBoiictBa cBs3u or Cymuoctul k CymiHo-
CTH2 ¥ Ha00OPOT:

Mandatory ompenenser 00sS3aTeNFHOCTh CBS3H, IOKAa3bIBasd,
gT0 3K3eMIuissp CymHOCTH] (3al¥Ch) MOXET CYIIECTBOBATH
TONBKO TPH HATUYHUH COOTBETCTBYIOIIETO SK3EMIUIIpa B
CymHocTtu2;

P k|
T Relationship Properties - Relationship_1 (Relationship_1) ST =
[ Ertity 1 I Ertity 2 ]
Entity_1 [ o= Entity_2

Cardinalities | Notes | Rules

) Ope-One @i

Dominant rale: | <Mone:

Ertity_1to Ertity_2
Role name:
Dependent [ Mandatory Cardinality:  0n -
Entity_2 to Entity_1
Role name:
] Dependent [ Mandatory Cardinality: 0.1 -

fne-Mani O Many-One ) Many - Many

ral L s

e =

Puc. 14. OKHO CBOWCTB CBA3H

Dependent nokasbiBaeT, 4To Kaxasiii sxk3emmursip CymrHoctu |
OTOXJECTBIsIETCs ¢ dK3eMiuisipoM B CymHOCTH2 (TepBHY-
HBII KJII0Y Ha CTOPOHE «OJUH» IPH CO3JaHUHM (H3MYECKOH
MOJIETIM BOMJET B COCTAaB IEPBUYHOIO KJI0Ya B TaOJIMIIE Ha
CTOPOHE «MHOTHE»);
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e Role — Tekct, omucrBarommii ¢Bsi3b oT CymHoctul x Cymr-
HOCTH2.

CBsI3M MHOTHE-KO-MHOTHM Tpeo0pa3yloTcs B (pU3MIECKOW MOJIEIH B
MIPOMEXKYTOUHBIE TaOJIHIIBI.

IMocne Toro, KaKk CO3JaHbI BCE CYLIHOCTH, yYKa3aHbl aTpHOYTHI U ycTa-
HOBJIEHBI BCE CBSI3M HEOOXOIMMO IPOBEPHUTH KOHIENTYAJIbHYIO ITPaBUIIb-
HOCTH TIOCTPOEHHUSI KOHIIENTYaIbHOM Mozenn. /i 3Toro HeoOXoANMO BBI-
opats B MeHIO Tools/Check Model (vm Haxkats F4). TlosBuTCS OKHO (pHC.
15), B KOTOpOM TIpeyTaraeTcst BHIOpaTh OOBEKTHI JJIs IIPOBEPKH.

Package — cucrema npoBepuT MpaBMIIBHOCTD IUKIINIECKUX CBS3EH.

Domain — cucremMa npoBepUT MPaBUIIEHOCTH 3aIIOJTHEHUS IOMEHOB.

Data items — poBepsITh 11 aTPHUOYTHIL.

Entities — cucrema mpoBEpUT MTPABUIIBHOCTH CO3/IaHHS CYIITHOCTEH.

Entity attributes — mpoBepka IpaBUIIEHOCTH CBOWCTB CYIITHOCTH

Entity identifier - nmpoBepka MpaBMIBHOCTH WAEHTH(UKATOPOB CYII-
HOCTH.

_ Relationships — mpoBepka cBsi3eil.

Check Model Parameters

Options | Selection

|2 Ertity Attribute
| Relationship

Puc. 15. OxHO npoBepKH KOHLENTYAIbHON MOAETU

[ OK ][ Omaena ‘

INocne naxarus xHonku OK cucremMa mpoBEpUT BCIO KOHIENTYalb-
HYIO MOJIENIb, BBIJACT OIIMOKK (WJIM TIPEAYNPEXACHHS), €CI TaKOBbIE
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HUMCIOTCH. I[J'Iﬂ mpocMOTpa CBGHGHI/Iﬁ 00 omunbke HGO6XOHI/IMO JABaXX bl
CIICJIKHYTb» 1O HEil KHOIIKOM MBIIIIH.

IMopsiaox BeIMOIHEHHsT PadOTHI

1. CospaliTe KOHIENTYaJIbHYIO MOJICTbh BRIOPAaHHOW IpeaMeTHOIH 00-
JIACTH, YYUTHIBAsI CIEAYIONIE TPEOOBAHUS:

a.
b.

g

JlomkHO OBITH CO3/1aHO HE MCHEE 8-MU CYITHOCTEH.

B xaxmoil cymHocTH (32 MCKIIOYEHHEM CHPaBOYHHUKOB-
KJ1accH(UKaTOpOB) JOJDKHO OBITH CO3/1aHO HE MEHee 5-Th
aTpuOyTOB.

Heobxonnmo ucCIIonbp30BaTh JOMEHBI JJISL ONpeeICHUs
THUIIOB JIAHHBIX aTPUOYTOB.

Ob6s13aTenbHO coOmofenne 3-ii HOpMaIbHOH (OPMBI ISt
MIPOEKTUPYEMBIX CYIIHOCTEH.

Vmena mosell TOIDKHBI OBITH HPENCTABICHBI ITO-PYCCKH,
KOJIBI TTOJICH JOJKHBI OBITh HAaITMCAHBI JIATHHHILICH;

B xoHIENTYyaIbHON MO/IENH TaHHBIX HE JOJDKHO OBITH CO-
3/TaHO BHEITHUX KITFOUEH;

Heobxonnmo KOppeKTHO 3a7aTh IMEHA CBSI3EH.

2. Bemonnure IMPOBCPKY Ka4eCTBa COBHaHHOI/I MOACIH.
PabGora cuuTaercs MOIHOCTHIO BI)IHOJ'IHGHHOI/I, €CJIn IIpU IIPOBEPKE
MOACIIN HE BBIJAKOTCA OIIIHOKHU.
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JladopaTtopHas paGora Ne 3 «I'eHepanus (U3MICCKON MOICIH H
CTPYKTYpHI 0a3bl TAaHHBIX»

Tema: I'enepayus ghusuueckoii mooenu npedMemHou 0oaacmu.

Llenv pabomvl: cnpoexmuposame u3UUeCKy0 M0OOeib, BblOPAHHOU
panee npeomMemHou 0oaacmu Ha OCHO8e CO30AHHOU KOHYENMYaibHOU MO-
Oenu 6 nakeme Power Disigner.

Ipooonsxcumensruocms: 2 uaca.

duznveckas MoaeIb JAHHBIX

Ha ocHOBe CpOEKTHPOBAaHHON KOHLENTYaJIbHOM MOJENU CO3J4aeTcs
(usnueckas MOJeNb TaHHBIX, CBOMCTBeHHAs Uit KoHKpeTHOH CYB/I.

IMpn ¢dopmupoBannyu GuU3NUECKOW MOJENTH JAHHBIX OINPEHEISIOTCS
BHEIITHNE KIIFOYHM B CBSI3BIBAEMBIX CYIIHOCTSX. J[00aBIiIsSIOTCS MTPOMEXKYTOU-

Hble TAOJIMIBI CBS3H, C LIEIBI HCKIIOYCHHS CBsI3eil MHOIHME-KO-MHOIUM
(M:M).

Ilopsinok BeINOIHEHUS PAGOTHI

IMocne Toro, Kak MPOBEPKa KOHIIENTYAIbHOW MOJEIU 3aKOHUUTCS yC-
TEITHO, MOKHO T€HEPUPOBAThH (PU3MUYECKYIO MOJIENb. J[jist 3TOro HeoOXoau-
MO BbBIOpaTh B MeHIO Tools/Generate Physical Model. Otkpoercs okHO
reHepanuu Gusndeckoi Moaenu (puc. 16).
rl-"DI'\ﬂ Generation Options

General | Detail I Target Models I Selec:tionl
@ Generate new Physical Data Model
DEMS: [ Microsoft Access 2000 B
(@ Share the DEMS definition
H
) Copy the DEMS definition in model i
[
Mame: Conceptual DataModel KompFima [E] N
|
LCode: Conceptual DataModelKompFima B H
Configure Model Options...
) Update existing Physical Data Modsl
H
Select model: <Mone> [
DEMS: |
Prezerve modifications 1
[ 0K ] [ Omeqa ] [ MpuMeHnTE ] [ Crpasxa

Puc. 16. OxHo renepanmy GU3NIECKON MOJIEIN
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B sToMm okHe HeoOxoaumo BeIOpaTh ommio Generate new Phisical Da-
ta Model, u BeiOepats B monne DBMS n3 Brmanatomero crimcka Microsoft
Access 2000. Name — none i BBOia UMEHHM (aiiia it JaibHEeHIIeH re-
Hepanuy (usnueckoil Monenu. [ 3amaHust CBOMCTB MOJENH IIENKHUTE
o kaonke Configure Model Options. OTKpoeTcsi OKHO CBOHCTB cO3/1aBae-
Moii (puzmaeckoit monenu (puc. 17).

F ™
# | Model Options > S|
. -
Lateqarny:
gl - { Colurnn & Damain
- Erit e Enforce non-divergence
- Reference :
. Sequence [¥] Data type
.. Index [] Check
- Join Index [T] Fules
- Procedure = [ M amdatory |
. Trigger [T Profile:
- Database Packag Default data type:
(= Naming Convention kUndefined> - | [2
- Package
- Domain Length: Frecigion:
- Table
.. Column = Column
o Index [ Mandatory by default
- Reference Btiehs
=MW Beierrios [] Mandatory by default
- Wiew
- Yiew Column -
1 [ T b [ Diefault I ’ﬁet Az Default]
[ ak. ] [ Cancel ] [ Help
| — > |

Puc. 17 Oxno croiicts cosnasaemoii Gpuznaeckoil Mozenm

3/1eck MOXKHO BBIOpaTh CIEAYIOIIME MapaMeTpbl CO3laHus (Quznde-
CKOW MOJIENI: OKHO CBOWCTB CO37aBaeMOi (DM3MUECKOH MOJEIH OKHO
CBOMCTB cO31aBaeMoi (PU3NIECKO MOJIeTH
e Data type — yu4uTHIBaTh THIBI JAHHBIX KOHIIENTYaJHHOH MOJEIH
IIpY TeHepay GU3NIECKON MOJIEINH;
e Check — mpoBepka TOMEHOB U COOTBETCTBHE TOJIEH aTpHOYTOB C
BBIOpPaHHBIM JOMEHOM.
e Rules — npoBepka npaBWI HAa BBOJ 3HAUYCHHI B TaOIHILY.
e Mandatory — yYUTBIBaTh CBOWCTBA 00S3aTEIFHOCTH 3AII0THEHUSI.
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e Default data type — mo3BosisieT yCTQaHOBHTH THI JAHHBIX IO
YMOJTYaHHIO JUIS BCEX HE YCTAHOBJICHHBIX THIIOB JIAHHBIX B aTpH-
Oyrax.

e Domain — UCTIOIB30BaTh CCHUTKH HA JIOMECH.

B mupexkropun Naming convention MOXHO 3aJaBaTh NMEHa H1adio-
HOB Ta0JInIL, aTpHOYTOB H T.1.

YcraHoBUB HeoOXoquMble mapaMeTpsl, Haxkmute kHonky OK. Ecim
KOHIIENTyalbHasl MOJENb CIPOEHUPOBaHA KOPPEKTHO, TO CUCTEMA CO3]1aCT
¢msrueckyro mMozens 6as3pl gaHHbIX A Toro tuna CYB/l, koTopsrid Obu1
yKa3aH B ITapaMeTpax.

CrenepnpoBaHHyIO (pU3NYECKYI0 MOJIETb TaK)Ke HeoOXOIMMO IpoBe-
puUTh, HAXaB kiaBuiry F4

[MostBUTCSst OKHO (pHc. 18), B KOTOpOM Ipeyraraercst BBIOpaTh OOBEKTHI
JUISI IPOBEPKU.

I ™
Check Model Parameters — Lilﬂlﬁ

P ———
Options | Selection

[#-w]I2) Referance

[ QK H Crmeqa ] MprMeHITE

Puc. 18. OxHO poBepKH PU3NIECKON MOICITH

[
(1
e

IMocne naxartust kHomkn OK cucrema mpoBEpUT BCIO (PU3HUECKYIO
MOJIEeJIb, BBINACT OMIMOKM (WIJIM NPEIyNpPeXICHNUs), €CIIN TAKOBBIE UMEIOT-
csl.

Ecnu ommOky 0TCYTCTBYIOT, HA OCHOBE JJAHHOW MOJIETH HEOOXOIMMO
cOo371aTh HOBYIO 0a3y JaHHBIX.
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Jlist coznanmst 6a3el qaHHBIX B MeHIo DataBase BeiOepute mynkt Gen-
erate DataBase. B nmosiBuBmiemcst okue (puc. 19) Heo6xoaumo BeIOpaTh o1-
muro Direct generation, myTh K Qaiiily, B KOTOpOM OyAET COXpaHEH CKPUIIT
Ha coznanne bJ] (Habop ynpasmstomux SQL-3anpocoB), a Takke JOMOIHHU-
TenbHble XapakTtepuctuku BbJl, mepeiins mo Bkmagkam Options, Format,
Selection. ITocne yero Hasxkmute KHONKy OK.

~
Database Generation - Conceptual Data_agentstvo (Conceptual Data_agentstvo) t“#‘:*‘ Sl ﬂ
General IOptwons I Format I Selection I Summary I Pre\ﬂewl
DBMS: Microzoft Access 2000
Directony, EAHOMENPYS\WORK\BBD\DOFrom TMCDO \Anexcees_14255\ - ﬁJ
Eile name: crebas - _ﬂ
(|
Generation type: () Script generation Ope file only [¥] Edit generation script
I
|
[¥] Check model [ sutomatic archive
Quick launch
Selection: Ij <Default> vl
Settings set: [Q <Defautt> '] ij
[ OK ] [ Crmvena ] [ MprmernTs ] [ Cnpaska ]
L 5

Puc. 19. Oxno co3ganus B]]

CucreMa MOMPOCHT YKa3aTh HCTOYHUK JaHHBIX (puc. 20).
r -

# | Connect to a Data Source

Data source
J @ :0DBC machine data source:
(") ODBC file data source;

() Canmection prafile:

’:None; -

’ Modify... ][Eonfigure...

Login
Uzer 1D:

Paszword:

[ 5ave password

[ Connect ] [ Cancel ] ’ Help

Puc. 20. Oxno nocryma x b1
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Haxxmure knonky Configure st co3annst COOCTBEHHOT'O HCTOYHUKA
JaHHBIX. B TosiBUBIIEMCS OKHE «AIMHMHHCTPATOp HCTOYHHMKOB JIAHHBIX

ODBC» (puc. 21) HaxxmuTe KHOIIKY JJ00aBUTH.

ODBC Machine Data Sources | ODBC File Data Sources | Cannection Profiles |
Flax v PEH DD
Name |f4dd Data Source (Cirl+H) b —.
dBASE Files Microsoft Access dBASE Driver (*.dbf, “ndx, “m
Excel Files Microsoft Excel Driver ("xds, "xdsx, "xdsm, "xdsb)
MS Access Database Microsoft Access Driver {*mdb. *accdb)
Visio Database Samples Microsoft Access Driver {*mdb, *.accdb)
Basa nanHbx MS Access Microsoft Access Driver {"mdb)
Paiins dBASE Microsoft dBase Driver (*.dbf)
Paiinel Excel Microsaft Excel Driver ("xs)

Puc. 21. OxHo kondurypammu ODBC

B nosiBuBmiemcst okae «Co3paHue HOBOTO HCTOYHHKa» (puC. 22) BBI-
OepuTe IONB30BATEILCKUM THUI HUCTOYHHWKA JAHHBIX M HAa)KMHUTE KHOIIKY

Jlanee.
COBAEHHE HOBOTD UCTOYHUKS MHHW‘ u

BrifiepuTe TMN MCTOMHMKE A3HHEDK:

() dainoBLIA (He 38BMCHT OT KOMNBTEPE)

E Lt
i () cMCTEMHBIA (TONBKO AANA 3TOMD KOMMLKTERS)

Bhifiop UCTONHMKE A3HHBIX NONLSOBATENA CO3A3ET
WCTOYHMK JAHHEDX, CMELMPUYECKIA ANA ASHHOMD
KOMMEHOTEPE M ADCTYTHBIA TONBKO A3HHOMY
NoNb3S0EATEND.

< Hasan [ Hanee = ] [ Ommena ]

Puc. 22. OxHO BBIOOpA TUITA UCTOYHUKA TaHHBIX
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B cnenyromem okHe (puc. 23) BeIOepuTe HEOOXOMUMBIN IpaiiBep
ODBC u HaxxmuTe kKHOIKY Jlaiee.

oo T

BriBepuTe npaiiBep, ANA KOTOPOro 3aA8ETCH MCTOUHWK,

Hrn H*

Driver para o Microsoft Visual FoxPro =
Microsoft Access dBASE Driver (*.dbf, * ndx, * mdx) 1’5 ‘
o
Microsoft Access Driver (*mdb, *accdb) 1
Microsoft Access Text Driver (" bd, *csv)
Microsoft Access-Treiber (" mdb)
Microsoft dBase Driver (~.dbf)

4 '| T ) 3

PR

[ < Hasan ]I Lanee > I [ Cmena ]

Puc. 23. OxHo BBIOOpa npaiiBepa ODBC

B crenyrome okue (puc. 24) HAXMUTE KHONKY [ OTOBO U 3aaliTe MMS
HCTOYHHKA JTaHHBIX U MTyTh B CYIIECTBYIOIIEMY WM K HOBoMY mdb-daitry

(puc. 25).
e

3aAaHHEIA MCTONHWK AaHHEDX GY0eT CO3AaH nocne
Haxama kHonki "ToToso”. BosmoxHo, notpedyetca
BEECTW AOMONHNTENLHBIE CEENEHUA.

WcTourmnK AaHHBX NoNbS0BaTENA -
Dpaiteep: Microsoft Access Driver ("mdb)

[ < Hasan ][ loToso ] [ Omvera ]

Puc. 24. TloaTBepxneHue Bei0Opa apatiepa ODBC



41

Ycranoaka apatisepa ODBC an Mignsaft Aocess L1 <mp
Wma ucTounmka ganHeo: My 0K k=
Onncanne: My 1 L

Basa aaHHb

-
[ Beifpats... ] [ Cozpats... ] [Bocc’m-mﬂum ] [ Cxats... ] IPEL
CucTemHan Gasa 0aHHB |

@ Het

(") Basa maHHeDC

u WA Baskl naHHbDC
*mdb

£ lec
(£ stip files Popmat

(@ Bepown 4x
(7) Bepewa 3x
(7) Bepema 2x

TMNapameTpsl
[ CucTemHan Gasa oaHHsw
npposaHme

HAseicosol cTanaapT

YHWBEpCansHEIA

Puc. 25. ITonxnrouenue K 0a3ze TaHHBIX

Bepnurecs B okHO moctyna k B/l (puc. 20) u BeIOEpUTE CO3MaHHBII
HCTOYHHUK JaHHBIX (pHC. 26).
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F ™y
# ' Connect to a Data Source ﬁ

D ata source
J @ ODEC machine data source:
() ODEC file data source:

() Connection profile:

[<hone> ~]
<None: -
dBASE Files {Microsoft Access dBASE Driver (*.dbf, * ndx, *md
Excel Files (Microsoft Excel Driver (*xds, “xdsx, *xdsm, *xdsb))
M5 Access Database (Microsoft Access Driver (“mdb, *.accdb

By (Microsoft Access Driver (*mdb))

|5 Visio Database Samples (Microsoft Access Driver ("mdb, *.acce

~  Baza manHeoc MS Access (Microsoft Access Driver (*mdb))

Pl FPaiinel dBASE (Microsoft dBase Driver (*dbf))

= Paiine Excel (Microsoft Excel Driver ("xds)) i

7] S ave passwaord

[ LConnect ]l Cancel ][ Help ]

Puc. 26. BeiOop cBOEro NCTOYHUKA JAHHBIX
Haxxmurte xHomky Connect. B mosiBuBmemcst okue (puc 27) Oymer
npencraBieH SQL-ckpunT, creHepupoBaHHBINA CUCTEMOM, 3aIyCK KOTOPOTO
TIPHUBEJIET K co3/aHmi0 cxeMbl b/ B BeiOpanHOM mdb-daiine.

(3 Erecute soL quey [ =
BBl s aBX[9e|d| b nencl

1 B

alter table "OnMcaHMe 3aABKM Ha KYIUID Opogaxy™
add constraint "AK HOMEP SAABKN CIMCAHME" unique ("Ho

alter table 3aEEEM
add constraint "FK SAABKM NONANT 3A KIMEHTH" foreign
references KmsenTm (PerHomep):

alter table "QOnMcanMe SaABERM Ha RYOADR Opoma=y™
add constraint FK ONMCAHWE CHPEINEIN SAABKM foreign k
references 35aABEXM ("PETMCTDAUMOHERM HOMED 3a£5m")|5|

C| b

-

[ Run ][ Cloge H Help ]

Puc. 27. Oxno SQL-ckpunra Ha co3nanue cxeMsl b/

s 3amycka SQL-ckpunra Haxxmute kHOnKy Run. Ecnu cucrema e
BBIIaCT cOOOIIeHUH 00 ommOKax, OTKpoiTe B cpene MS Access co3maH-
Hyto B/ u npoBepsTe ee cooTBeTCTBHE (PU3NIECKON MOJIEIH.

Pabora cuuTaeTcs BHITOJHEHHOM, €CIIM B CXeMe JJaHHBIX Ipe/CcTaBIIe-
HBI BCE TaOJIMIIBI, CBS3M M KIIIOYH, COOTBETCTBYIONINE (PU3NIECKON MOJIEIH
JIaHHBIX.
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Yka3aHus K BbIIOJIHEHUIO KYPCOBOT0 MPOEKTA

Ilens sévinonnenus npoexma:

— OCBOGHHE METOJWKH MPOEKTHPOBAHMS KOHIETITyalbHOH WHGOp-
MAIOHHON MOJIENN IpeIMETHON 00JacTH Ipeodpa3oBaHKe KOHIIETI-
TyanbHOW MOJeNH B (pru3mdecKyto cTpyKTypy 0a3bl nanubix (B/1);

— 3aKperieHHe TEOPETUYECKUX 3HAHWH 10 Kypcy opraHm3anus 0a3
JTaHHBIX.

3adauu Kypcoeoz20 npoekma:

— (opmanm30BaTh NCXOIHOE ONHCAHUE MTPEAMETHON 00IacTH;

— IIOCTPOUTH KOHIENTYATbHYIO HH(OPMAIIHOHHYIO MOJENb, HCIONb-
3y METOAWKY, N3YIEHHYIO B paMKax TEOPETHIECKOr0 Kypca;

— CreHepHpoBaTh (PU3UUECKYIO CTPYKTYpY 0a3bl JaHHBIX;

— peann3oBaTh MPOCTOE MOIB30BATENBCKOE MPIIOKEHNE, JTEMOHCT-
pHpyloIiee HAaKOIUICHHBIE CTYAECHTOM 3HaHMSA 10 Kypcy Opranu3amys

B]I.

Cpeocmea evinoanenus u gpopma omuemnocmu: padoTa BINOTHS-

eTcsl ¢ ucrnonb3oBanueM oboi coBpemenHoit CYBJ] (MS Access, Oracle,
MS SQL, MYSQL, FoxPro for Windows u 1p.), KIHEHTCKasi 9aCTh MOXKET
ObITh co3nmana oo cpencrBamu BbIOpanHOH CYBJI, nubo ¢ momorbio
JOOBIX SI3BIKOB TIPOrpaMMHUpOBaHust BeIcokoro ypoBHs (Delphi, Visual Ba-
sic, Visual C u np.). Pe3ynbrar BeIONHEHNST pabOTHI B BUE MOSICHUTEIb-

HOH

3anmucku (0TYeTa), MOAroToBIeHHOW B cpexe MS WinWord, mpo-

TPaMMHYIO CHCTEMY M 0a3y JaHHBIX HEOOXOANMO MPOIEMOHCTPUPOBAThH HA
3aIUTe KypCOBOrO MIPOEKTa

Bapuanmut unoueudyanvnozo 3a0anus
Tabmuma 2

Ha3zpanue npeamMeTtHoii o61actu AUC

Bubnuorexa

Marasun MMPOAOBOJILCTBCHHBIX TOBAPOB

BY3

Cynepmapker

JIOKyMEHT0000pOT MPEATIPHUSATHS

ATEHTCTBO HCABUKUMOCTH

Kommeiorepnas ¢upma

TTonuknuHMKa

Typdupma

SO RPN

T'octuHnIAa
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Ilopsinok BeINOJHEHUsI Pa0OTHI:

1. Co30anue KoOHUenmyaibHOU UHQOPMAUUOHHOU Modenu npeo-
MemHnoit obnacmu

Kaxnpiit crynenT nomydaer st paboTsl npeaMeTHyto obnacts (Tab-
muta 2).

Konnenryansnast Mozmenp mnpexacrasisercs B Buae Habopa ER-
muarpamM. OcymiecTBisieTcst (popManu3anyst HCXOIHOTO OIMCAHUS B BHJC
Habopa CyIIHOCTEH C MOCIEeIYIONM HX Peo0pa30BaHUEM U CBS3BIBAHUEM
B KOHIETITYaJIbHYIO MOJIEITb.

[Ipomecc  MPOEKTUPOBAHUS CONPOBOXKIAETCS COCTABICHUEM psizia
CyIIHOCTEW, HEOOXOMMMBIMH TMOSICHEHUSIMH — 00OCHOBAaHMSMH IPUHUMAE-
MBIX peIIeHUN

ITpoexTpoBaHue KOHIENTYaJbHOW MOJENN TPEAMETHOH 00iacTh
1esIecoo0pa3Ho MPON3BOIUTE C IIOMOIIBIO CHENHATBFHOTO CPEICTBA MPOEK-
tupoBanus: Power Designer.

OcHogHble 2mansl HPOEKMUPOSAHUA KOHYENMYANbHOU MOOeNU.

1. TlepBuuHbIi aHATM3 HHPOPMAIIMOHHBIX NTOTPEOHOCTEN TOJIB30-
BaTesiel, BbIICNIEHNE 00BEKTOB MTPEAMETHON 001acTH U POpMU-
POBaHHUE UCXOAHBIX CYIIHOCTEH:

— aHaIu3 HHPOPMAIMOHHBIX JTOKYMEHTOB;
— aHaJU3 KOHKPETHBIX WH(POPMAMOHHBIX MTOTpeOHOCTEH (3a-
IIPOCOB) TTOJIL30BATENEH.

2. TlpoexTupoBaHHE UCXOIHBIX CYIHOCTEN:

— ompezeneHue aTpUOyTOB CYIIHOCTEH M NX THIIOB JIaHHBIX;
— HOpManu3anus cymHocrei 1o 3 HO.

3. Css3bIBaHHE CYIIHOCTEH B KOHLENTYAIbHYIO HH()OPMAINOHHYIO
MOJIENb!

— OIpeJeTeHNE YHUKAIBHBIX HICHTU(PHUKATOPOB CYLTHOCTEH
(TIepBUYHBIX KIFOUeH);
— ONpEENeHHE CBSI3EH MEXAY CYIHOCTSIMH.

Ozpanuenus: KOHYENMYaIbHOU MOOeIU.
— IIpeAMeTHas 001acTh JOJDKHA OBITH onmcaHa 8-10 B3anmo-
CBSI3aHHBIMU CYIITHOCTSIMH;
— KaX/as CyIIHOCTh J0JKHA COZIepKaTh HE MeHee 3 aTpuoy-
TOB;
— B K&XJIOH CYIIHOCTH JIOJKEH OBITh ONpeJIeNieH YHUKIbHBIH
UACHTU(HUKATOP CYLTHOCTH.
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2. Co3o0anue gpusuueckoit mooenu OAHHBIX

Ha ocHoBe cripoeKTHPOBAHHON KOHLIENTYaJbHOM MOJIEIN CO3JaeTCs
(u3nveckas MoJeNb NaHHBIX, CBOWCTBeHHAs s KoHKpeTHOW CYB/I.

[pu ¢opmupoBaHuy (HU3NIECKOH MOAENHA I ONPEACICHHON
CVYB/l B Mozenu onpeaessioTcs BHEITHUE KIIIOUU B CBSI3bIBAEMBIX CYIIHO-
crax. J[o0aBNSAIOTCS MPOMEKYTOUHBIC TAOIHIBI CBSI3H, C ICNBI0 UCKITFOUe-
HUS CBs3€H MHOTHE-KO-MHOTHM (M:M), KOHKPETH3UPYIOTCS THITBI JTaAHHBIX
aTpuOyTOB.

Power Designer mo3BoisieT MPOM3BECTH aBTOMAaTHYECKYIO T'€Hepa-
uio (U3NIECKON MOJIETH Ha OCHOBE CO3JaHHOW paHee KOHIICTTYaTBHOM.
Mognenu.

3. Co3zdanue nonv306amensbcKo20 NPULOHCCHUSA
[Mpunoxenne, paboratomiee ¢ co3JaHHON 0a30d MaHHBIX JOJDKHO
obecrieunBaTh BHIOIHEHUE CIEAYIOINX (QYHKINIL:
— BBox uH(popManuu B BJI;
—  ynanenue nHpopmarmu u3 b/l;
—  pemakTHpoBaHWE BHECEHHOW MH(oOpManny;
— BbIOOpKa (ITOMCK) AaHHBIX 1o Tabiuiam b/l ¢ ucnone3oBanneM
Pa3IMYHBIX KPUTEPHEB;
— (opmupoBaHKe OTHETOB M BBIBOJ MH(pOpMamu n3 0as3bl JaH-
HBIX Ha 9KpaH U Ha IPUHTEP;
JlobaBienne, 3aMeHa W yJajeHne MH(OPMALUK JIOJDKHBI IPOU3BO-
JIUTHCSL B 9KPaHHBIX (hopMax pa3padaThIBAEMOro ITOJIH30BATEIHCKOrO IPH-
JIOKEHHUSL.

4. Odhopmnenue noacnumenwvhoii 3anucku (omuema)

[NosicHuTenbHAs 3aNKCKa K KypCOBOMY IPOEKTY JTOJDKHA BKITIOUATh:

—  TUTYJbHBIN JINCT,

—  COAEp)KaHUe,

—  BBEJICHUE,

—  OCHOBHYIO YacTb,

—  3aKJIIOYEHHE,

—  CIHMCOK HCIIOJIb30BAaHHBIX JINTEPATYPHBIX HCTOYHHUKOB,

—  TIPUJIOXKEHHSI.

Tumynonoi aucm opOPMITSIETCS COTTIACHO ACHCTBYIONIMM CTaHAAp-
Tam (TpuMepsl OpOPMIIEHHS THTYJIBHOTO JINCTA M 3aJaHusl HA KypCOBOH
MIPOEKT TIpezcTaBieHsl B [Ipunoxkennn | n 2).

Beeoenue nomKHO comepxaTh IeIb BHITOIHAEMON KypcoBoil pabo-
THI, OCHOBHBIE ITPHUHIIMIIBI, TIOJIOXKEHHBIE B OCHOBY €€ IIPOBEJICHNS, 001aCTh
IIPUMEHEHNSI.
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B ocHoBHOI WacTh A0OMKEH OBITH OTPaKEH IPOLECC M PE3yNbTar
MIPOEKTUPOBAHUA 0a3bl JaHHBIX U IOJIB30BATEIBCKOro HpuiioxeHus. Oc-
HOBHasl 4aCTh JOJKHA COJIEPIKATH!

—  ONHMCaHWe NPEAMETHOH 00acTy;

— omucaHue W OOOCHOBaHWE BHIOPAHHOTO CPEACTBA peaTH3aLNH

(CYBJ, cpencrBa MpoeKTUPOBAHUS, MPOrPaMMHON Cpezbl Hammca-

HUSI IPUJIOKCHUS);

—  KOHIENTYyalbHYI0 NWH(GOPMAIIMOHHYIO MOJETb MPEIMETHOH 00-

JIACTH C TIOJIHBIM OITMCAHUEM BBIZCIECHHBIX CYIHOCTEH;

—  (usmueckyio Mozens U cxeMy 0as3bl JaHHBIX;

—  ONHCAaHHWE MOJIH30BATENBCKOTO MPHIIOKEHUSL.

3axmouenue MOMKHO COAEP)KAaTh KpaTKHE BBHIBOABI 110 Pe3yibTaTaM
BBINTOJTHEHHOH PaOOTHI.

CHHCcOK MCHONB30BAHHBIX JTUTEPATYPHBIX HCTOYHHKOB O(OpMIIeT-
sl COTJIaCHO JICUCTBYIOIIMM CTaHAAPTaM.

B npuitoxxeHusIX NpUBOIATCS: SKpaHHBIE (HOPMBI ITOJIH30BATEIHCKO-
TO NMpwIoKeHHs, TekcTbl SQL-3ampocoB, co31aBaeMbIX B NPHIOKEHUN H
Jpyras CONpOBOAUTENIbHAs HH(OpManys.

CamocrosiTenbHast padoTa

CornacHo pabouell mporpaMme OTBOJUTCS CIIEIyIOIIee KOJINYECTBO
4acoB Ha CaMOCTOSITENILHYIO padoTy:

— IIOATOTOBKA K KOHTPOJIBHBIM paboram — 18 gacos;

— IIOATOTOBKA K JIabopaTopHBIM paboTaM — 18 yacos;

— IIOATOTOBKA KypcoBOro npoekra — 90 gacos;

— IIOATOTOBKA K Cclaue dK3aMeHa — 36 4acos.

@dopma KOHTPOJISI M MPOBEpPKA JOCTIDKCHUS 3asSBICHHBIX KOMIICTCH-
i (ITK-2 u 1K 15): npoBeneHne KOHTPOIBHBIX paboT (B TOM YHCIIE Tec-
TOBBIX), OIIPOC TIEpE] MPOBEACHHEM JIA00PaTOPHBIX PaboT, IMPOBEpKa OTIe-
TOB, 3aIIWTa WHANBHIYaJIbHOIO 3aaHUS ITyTeM HpPEICTaBICHUS MPe3eHTa-
LIMA — BBICTYIUICHHE Ha JIGKLIMH C JIEMOHCTpalMEeH IpuMepa HOpMajn3a-
U,

Jns mpopaboTKu JIEKIMOHHOTO MaTepuana CTyJCHTaM, IOMHUMO
KOHCIIEKTOB  JICKLIMH, PEKOMEHIYIOTCS CIIEAYIOIME TJaBbl y4eOHO-
MeToArIecKoro nocodus [ 1] mo pazmenam Kypca:

— MopgenupoBanne AaHHBIX C moMombio ER-gmarpamMm — rimaBer

5.2.,53.
— PensiirionHbIe S3BIKU — TJ1aBa 6.
— @usnuyeckas CTPyKTypa JaHHBIX — IJ1aBa 7.
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— OOBEKTHO-OpHUCHTHPOBAHHBIHN MOAX0]] K opranm3anuu bJ[ — rmasa
8.3.

— Cucremsl yrpaBiieHUs 0a3aMU JaHHBIX — TlaBa 8.

JI71st MOATOTOBKH K 9K3aMEHY, JAOOpaTOPHEIM paboTaM U KYpPCOBOMY
MIPOEKTY PEKOMEHIYETCsS MOBTOPUTH COOTBETCTBYIOIIME TEMATUKE pa3je-
JBI Y4eOHO-METOMUYIECKOro mocooust [1], a Takke 03HAKOMHUTHCS ¢ TIOPSIJI-
KOM BBITIOJTHEHUS JTAOOPATOPHBIX Pa0OT, IT0 HACTOSIIEMY PYKOBOJICTBY.

Jlns1 u3ydeHust TeM TEOPETUUECKON YacTH Kypca, OTBOJAUMBIX Ha ca-
MOCTOSTEIBHYIO IPOPa0dOTKy, PEKOMCHIYETCS O3HAKOMIJICHHE CO BCEMHU
paszaenamu [1]. KpoMe Toro, pekoMeHayeTCsl HOBTOPUTDH Pa3eiibl MPeasio-
JKEHHOU JUTepaTyphl [2-6], MOCBAILEHHbIE MPOCKTUPOBAHUIO JAHHBIX M
MIOCTPOEHHUIO MOJI30BATEIBCKUX MPUITOKEHHM.
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TIOMCKOBBIE ~ CHCTEMBI:  OOpa3oBaTeNbHBI  IMOpPTal  YHHBEPCHUTETA
(http://edu.tusur.ru), amekTpoHHBIH Katanor oubmuorexu http://lib.tusur.ru);
9JIEKTPOHHBIE HWH(OPMAIIOHHO-CIIPABOYHBIE PECYpPCHl BBIYHUCIUTEIBHBIX
3asoB kadenpsr AOU.
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Hpnaoxenne 1

MMPUMEP O®OPMJIEHUSI TUTYJILHOI'O JINCTA
JUISI 3AJTAHUS
110 KYPCOBOMY ITPOEKTHPOBAHUIO

MunucrepcTBo 0Opa3oBaHus 1 Hayku Poccuiickoii deneparn
denepanabHOE rOCyJapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE
TOMCKHM T'OCYJIAPCTBEHHBII YHUBEPCUTET CUCTEM

YIIPABJIEHUA U PAITUOIJIEKTPOHUKH (TYCYP)

Kadeapa aBromaruzanum o6padorku undpopmanuu (AOH)

VTBEP-
KIAIO

3aB. xadenpoit AOU
I.T.H. Ipodeccop
FO.I1. ExnakoB

3AJAHHNE
10 KypPCOBOMY IPOEeKTHPOBAHMIO MO TUCHHUILINHE

CTYZIGHTY
rp. ¢axynbTeTa

1. Tema npoekta (manpumep, AUC «bubanorekay)

2. Cpok caa4yu CTYJeHTOM 3aKOHYEHHOT'O TIPOEKTa

3. UcxonHble TaHHBIE K IPOEKTY

4. ConepxaHue MOSICHUTEIBHOW 3aMHCKH (IIepeveHb MOISKANINX pa3pa-
00TKEe BOIIPOCOB)
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5. JaTa BblOauu 3alaHust PYKOBOJIUTEJIb

IIOAITHNCH

JTIOJDKHOCTB, MecTo pabdotsr, ©.1.0.
3aiaHue MPUHSIT K UCIIOTHEHUIO

IMonnuck cTynenTa

IIpuiaoxenne 2

MNPUMEP O®OPMJIEHUSA TUTYJIBHOI'O JINCTA
MOSICHUTEJIbHOM 3AIIMCKHU K KYPCOBOMY ITPOEKTY

MunucrepcTBo 00pa3oBaHus u Hayku Poccuiickoit denepanmm
DenepaabHOE rOCyJapCTBEHHOE O10KETHOE 00pa30BaTeIbHOE YUPEKICHHE
TOMCKH T'OCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM

YIIPABJIEHUA U PATUODJIEKTPOHUKH (TYCYP)

Kadeapa asromaruzanun o6padorku undpopmanuu (AOH)

(manpumep, AUC «bubdanorexay)
(Ha3BaHME KypCOBOT'O IIPOEKTA)

IlosicauTenpHas 3aUCKa K KypCOBOMY IIPOCKTY
110 AUCHUILUIMHE
((OpFaHI/BaHI/IH 0a3 JAHHBIX»

CryneHrt rp.

noxmck, O.1.0.

nara

PyKOBO,HI/ITeJ'H) IMPOCKTa

JOJDKHOCTB
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noamnuck, ©.1.0.

nara

Ton



