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Ot aBTOpAa

3aHuMasCh NPUIIOKEHUSIMHU peiUMOHHbIX 0a3 AaHHbIX foJiee JecsTu
JIeT, Nocie ABYXJIETHEH nay3bl s BAPYT HEOXKWAAHHO AJisi ceOst oOHa-
PYKMJ, 4TO M3psAHO Noa3adbut a3bik SQL. B namsTu ocranucs uiib
obuiue uaeu. [puinocs obparursbest K HeckolbkuM kHuram. M Torna
S NOLYMaJl, YTO XOpPOLIO Obl UMETb MO/ PYKOH HEOOJbILYIO KHHKKY, B
KOTOpO#H Obu10 Obl Bce camoe He0O0X0AUMOe, YTOObI JIErKO U OBbICTPO
BCE BCMIOMHHUTBb. A TeM, KTo He 3Hai SQL HUKoraa, 3Ta KHUXKKA Mora
Obl MOMOYb OBICTPO €ro OCBOUTL B TaKOW CTENEHH, 4TOObI MONy4aTh
NpaKTHUECKH TMoJie3Hble pe3yibTaThl. BomsoweHnue sToii vaeu Bbl
aepkuTe B pykax. Hajetoch, UTO JlaHHAsh KHUTa OKaKeTCs M0JIe3HOM
KaK /151 HOBUUYKOB, TaK U JJis1 YCHIEBLLMX KOE-UTO 3a0bITb.

Bo BTOpOM M31aHMM NTaHHOW KHUCM MCIIPABJICHBI 3aMEUEHHbIC OIIMOKH
u godaBieH Matepuai no padboTe ¢ 6azaMu AaHHBIX MOCPEACTBOM TMPO-
rpamM Ha s3pike PHP. Baiuu 3ameuanus 1 oT3bIBBL 1 OyAy paa mpoyu-
TaTh B CBOCH rocteBoil kKHUre no aapecy http://dunaevvl.narod.ru.

BnaropapHocTtH

S uckpenue dnaroaapeH kosuieram Jmutputo Jlsmaesy u Mropto Chro-
CapCHKO 3a MPaKTHYCCKHUE COBEThl U KOHCYJIbTAlUU MO TEXHUYECKUM
BOMpoOcam.



BBeaeHue

SQL (Structured Query Language) — 3T0O CTPYKTYPUPOBAHHBIH SI3bIK
3anpocoB K PeJisiMoHHbIM 0a3aMm aHHbiX, Ha 5TOM si3bike MOXKHO
(hopMynHpoBaTh BbIpaXKeHHs (3aMpochkl), KOTOPbIE U3BIEKAIOT Tpedye-
MbI€ JIAHHbIC, MOAUPULIMPYIOT UX, CO3/IAI0T TA0JIMLIbI U U3MEHSIIOT UX
CTPYKTYPbI, ONPEAeIIIOT MpaBa A0CTYMa K JaAHHBIM U MHOIO€ ApYyroe.

3anpochl BBHITIONHSAIOTCS CHUCTEMOHN yIpaBiieHHs ©0a30df JaHHBIX
(CYB/I). Ecniu BBI He sBIsETECH CIISIUATUCTOM MO pa3paboTKe U aji-
MUHUCTPUPOBAHUIO 0a3 MaHHBIX, TO BIIOITHE MOXKETe ObITh MX MOTB30-
BaTeseM, KOTOPHIM MPOCMATPHUBAET WIN/M H3MEHSET JaHHBIE B ViKe
uMeronmuxcs Tadaumax. Bo MHOTHX ciydasx 3TH U pyTrue Orepanun
¢ 0a30l MaHHBIX BBITTONHAIOTCSA C TIOMOIIBIO CHETINANIBHBIX TPHITOKE-
HUM, PEJOCTABIAIOMINX MTOB30BaTelt0 ya00HbIH nHTepdeiic. OObTHO
TIPUIOKEHUS TUIMYTCSA HA CIIEHHMANBHBIX S3bIKAaX MPOTPAMMUPOBAHUS
(C, Pascal, Visual Basic u T. 11.) 1 9aIme BCero co3IaroTcs ¢ IOMOIBIO
WHTETPUPOBAHHBIX cpel pazpaboTku, Hanpumep, Delphi, C++ Builder
u ap. OgHaKo AOCTYN K 0a3e JaHHBIX MOXKHO MOIYYHTh U 6e3 HUX —
¢ noMoulsto Toabko SQL. 3aMedy Takke, UTO U CHELUATIU3UPOBAH-
Hble MPUIOKEeHUs OOBIMHO Hcmonb3yioT SQL-(parmMenTsl koma npu
oOpareHusX k 0a3e JaHHBIX.

Takum obpazom, SQL — WIMPOKO pacnpocTpaHEHHbIH CTaHAAPTHBIN
3bIK paboTbl ¢ pesisUMOHHBIMM 0a3amMu JaHHbIX. CHUHTaKCHC 3TOro
i3bIKa 10CTATOUYHO MPOCT, YTOObI €ro MOMIM HCMOJIL30BaTh PSIOBbIE
NoJib30BaTelM, a HEe TOJILKO NporpammucTbl. B Hacrosiiee Bpems
OObIUHbBIN M0J1b30BATE/b KOMIILIOTEPA JIOJKEH BJaJICTh, 110 KpakHel
Mepe, TEKCTOBbIM pejakTopoM (Hanpumep, Microsoft Word) u anek-
TpOHHbIMU Tabnuuamu (Hanpumep, Microsoft Excel). Hennoxo, eciu



4 BeeneHnue

OH TakKe YMeeT MOoNb30BaThbes Oazamu maHHBIX. Pazmuanaeix CYB/]
CYIIIECTBYeT MHOTO, a yYHHMBEpCallbHOe cpencTBO paboTel ¢ Oazamu
maHHbX oqHO — SQL. 3ranme SQL, X0oTsa OBl ero OCHOB, U YMEHHE
€ro TIpUMEHATH 7S TIOUCKA M aHajW3a JAHHBIX SBIsAeTCS (yHIaAMeH-
TaJlbHON YacThI0 KOMIMBIOTEPHOW TPAMOTHOCTH AAXKE PSAOBBIX MOIb-
30BaTelIcH.

Kak YCTPOEHa 3Ta KHUra

JlaHHas KHHUTra MOCBALICHA A3bIKY MAHMITYJIMPOBAHUS PESALMOHHBIMU
0azamu JIaHHbIX, @ HE UX MPOSKTUPOBAHUIO U COMPOBOXKAEHHUIO. O1-
HAKO ycleX M3ydeHMs U npuMeHeHHus SQL CyIIecTBEHHO 3aBUCUT OT
NOHUMAaHUSI TOTO, KaK yCTpoeHa pensiyoHHas 6aza gaHubix. Teope-
TUYECKUM HCTOYHHUKOM PEALMOHHBIX 0a3 NaHHBIX ABJSETCS TEOPHS
OTHOLIEeHWH (pensiuuonHas Teopus). OcHOBaM 3TOl TEOPUH NMOCBSLIEHa
enasa 1. HecMoTps Ha o0uiue CUMBOJIMKH, U3JI0XKCHHBIN B HEll Mate-
pyas 10CTaTOYHO MPOCT M BMOJIHE AOCTYIMEH LIMPOKOMY KPYry uWTa-
Teneid. OOHAKO Te, KOrOo HHTEPECYIOT HemocpeacTBeHHO SQL u Bo3-
MOKHOCTb ObICTpee [MOJYUUTh TPAKTHUECKME pe3ysbTaT, MOryT
MPOMYCTUTH 3Ty [MIaBy NPU NEPBOM YTCHUH. M3noxkeHHe NOcieayommx
IJ1aB NOCTPOEHO B OCHOBHOM Ha PacCMOTPEHHH MPUMEPOB.

Tabnuibl, U3 KOTOPLIX COCTOUT Jit0bast pessiiuoHHas 0asa jaHHbIX,
MPENCTABISAIOT COO0M HEKOTOPhIE OTHOIICHHS, a OTHOIICHUS SBIISAIOT-
CSl HE YeM MHBIM, KaKk MHOJKeCTBaMH 3anuceil (cTpok). Bee 3anpockl k
0aze MaHHBIX, HATIPABIIEHHBIE HA W3BJIeUYEeHUE W3 Hee HY)KHBIX CBeie-
HUH, UHTEPNPETUPYIOTCS KaK UHCTPYKLMU MO BBIMOJHEHUIO TeX WU
WHBIX OTIepaliii, SBJISIOMUXCI B KOHEYHOM CUeTe OTlepalsaMu aireo-
pbl MHOXKECTB, Bosiee unn MeHee cepbe3Hble 0asbl JIaHHLIX COCTOST U3
HECKOJIBKMX Ta0JHIl, MeXKAY KOTOPBIMA MOTYT CYIIIECTBOBAThH CBS3H.
PaccmoTpeHue B pesiiLiMOHHON TEOPHH JIEKOMIO3ULIMK OJHOW TabJiu-
bl Ha HEeCKOJIBKO JIPYTHX TO3BOJHUT BaM TIOHSTH IMPOTHBOTIONOKHBIN
NPOLIECC — NPOSKTUPOBAHUE 0a3bl JAHHBIX KAK KOMIO3ULIMU HECKOJIb-
KHUX TaOJIHILL.

Tnaser 2—4 copepxar MUHUMAJIbHBIA HA0Op CBEACHMIA, MO3BOJISIIO-
it B OONTBIIIMHCTBE CITyYaeB W3BJIEKAaTh M3 0a3bl JaHHBIX HEOOXOIu-
MYI0 HH(OPMALLHKIO.
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B 2nase 2 xpatko paccMaTpuBaeTCs WCTOPUS W COCTABHBIE YacTH
SQL, a Takxke Tunbl AaHHbIX. [Ipy nepBoM NpouTEeHUM KenaTebHO
MOJTYYUTh XOTSA OBl MOBEPXHOCTHOE TIPE/ICTABICHHAE O THIAX JaHHBIX.
Jesio B Tom, uTo HaGopsbl TUNOB aaHHbIX SQL ¥ TUNOB ¢TOIGLOB TAab-
v, noaaep:kuBacMbix Tod unu uHol CYBJI, kak mpaBuio, He COB-
najaor., OaHako Mexy OOJIbIUIMHCTBOM M3 HUX €CTh COOTBETCTBUE,
Kpome Toro, MOXKHO WCIIONB30BaTh (PYHKIMIO MPHUBEJICHUS K 3aaH-
HOMY THITY,

B crase 3 onuchiBaloTcs 3anpockl Ha BbIOOPKY AaHHBIX, KOTOpbIE
HauOONee YacTO UCMONB3YIOTCA Ha MPaKTHKe. OTO TaK HA3bIBaeMBIC
NpOCThIE 3aNpoChl, HE COJepIKALLME BIOKEHHbIX 3aPOCOB. 3/1eCh HKe
paccMaTpUBAIOTCS YCITOBHS, KOTOPBIE MOTYT TPUMEHATHCA HE TONBKO
B 3a1pocax Ha BbIOOPKY, HO U NPHU MOM(BHKALIMK JaHHBIX,

I'nasa 4 NocdllEHa BLIYMCISHHSAM B 3aM1POCax ¢ MOMOLLbI UTOMOBBIX
(arperaTHbIX) (PYHKUMI U YCIOBHBIX BBIPAIKCHHH.

B onase 5 paccmarpuBaroTcs Tak Ha3bIBaeMBle CIIOXKHBIC 3aIpoOCHL,
a TaKKe TCOPECTUKO-MHOXKECTBECHHBLIC Orncpalyn Hazj Ha6opa1vm 3aIrimn-
cell, coenmuHeHU TaONMUIl W peKypcuBHBIEe 3ampockl. Hepenko mis mo-
JIYUYCHUA NAaHHBLIX MNPUXOAUTCH BHA4Yal/l€ BbINOJJHWUTL HEKMI BCromora-
TeNbHBIN 3ampoc, YTOOBI 3aTeM ero pe3yjbTaT HCIONb30BaTh MPH
(hopMyIUpOBKE YCIOBUS BbLIOOPKHM JIaHHBIX B OCHOBHOM 3arpoce.
BcmoMoratenbHbIA 3ammpoc BKIFOYAETCS B BBIPAKEHWE OCHOBHOTO 3a-
npoca, KOTOPbI HA3bIBAIOT CIOXKHLIM (cozepkalium noazamnpoc). Teope-
THKO-MHOYKECTBEHHBIC OTIEpAllN TO3BOJISIOT M3 HECKONBKUX HaOOpOB
3anucel Noiy4uTh APYrod Hadop 3anucel — oObennHeHue, nepece-
YeHHe WM Pa3HOCTh MCXOAHBIX HabopoB. Omepaliuis coeAnHEeHHs Tad-
JIMLL 1aeT B pe3yJsibTare TabJully, 3anicH B KOTOPO# NOoy4aloTcsl myTeM
HEKOTOPOH KOMOMHALINK 3aITUCeH COSTMHIEMBIX TaOITHII.

Moaudukanus (M3MeHeHre, no0aBleHHe U yAaleHHUe) AaHHBIX OTH-
cbiBaeTcs B 2rase 0.

PaHo WK No3aHO BO3HMKAET 33ja4ya CO34aHHUsa HOBBIX WM NW3MEHEHUs
CTPYKTYpPHI yKe cyiecTByromux tabmuil. Cpeactea SQL, mozBossto-
LME 3TO CJelaTb, PACCMOTPEHbI B 2iage 7. 31eCh XKE ONUCHIBAKOTCH
MPeACTABICHUS — BUPTYyasibHbIC TaOIULbI, JOCTYIHbIE MHOTHUM TOJb-
30BaTeSIsIM.
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[Ipu BBITOMTHEHNH MHOTOATAITHBIX OTepalyii ¢ 6a3aMu JaHHBIX, OCO-
OEHHO B MHOIOIOJIL30BATEILCKOM PEKUME, MOC/IE0BATEILHOCTH
SQL-BeIpaxkeHnit oObequHSIOTCS B TpaH3zakiwu. Ecim kakoe-mubo
SQL-BbipaxkeHue B TPaH3aKLMKU MO KAKOU-TO MPUUUHE HE BbIMOJHH-
JIOCh, OTMeHsIeTes AeticTBre Beex SQL-BhIpaskeHU B 3TOM TpaH3aKIWH, a
0asa JlaHHbIX BO3BPALLIACTCS B UCXO/IHOE COCTOSIHUE, B KOTOPOM OHAa Ha-
XOAWJIAch IO Hauasa TpaHzakiwn. MHaue ToBops, BHITOTHASTCS TIPUHIIAT
"Bce unu Hudero". TpaHzakiyuy onuckLIBaloTCs B 2706€ §.

B enase 9 paccmoTpeHbl Tak HazbiBaeMmble Kypcopbl. Kypcop nosposis-
eT cjeiarb o0pabdoTKy OJHOM WM HECKOJIbKUX 3anuced Tab/uiibl
¢ nomolbio SQL-BbIpaxkeHUH W, TakuM 00pa3oM, ynpouaer copme-
CTHoe wucnosib3oBaHde SQL ¢ Apyrumu g3blkamd NporpaMmupo-
BaHMs, HA KOTOPbIX MHIUYTCs NpujiokeHus 6a3 aaHHbiX. Bbibopka
3anuced mpomzBoaMTcs ¢ nomoiusto SQL-3ampoca, a mpopepka MX
COJIEPAKUMOTr0 — C MOMOLIBIO KOJ1a HA NPOLIEAYPHOM SI3bIKE.

I1a6a 10 moceslieHa NOCTOSHHO XpaHUMbIM MoAy/ M. Ha sizpike SQL
MOXXHO HamMcaTh MPOLEAYpbl U (YHKLMH, KOTOpBIC OYAyT coaepKaTb
OOBSBIICHHS TTepeMEeHHBIX U cocTaBHbIe koMaHabl SQL. Koabr atrx mpo-
uenyp ¥ (yHKIMHA MOTYT COAEp)KaTb YIPaBJSOLIME CTPYKTYpBI,
a Taroke o0braHble SQL-BhIpaskeHns. DYHKINK U MIPOLICAYPHI 3aIAF0TCS B
pamMKax TaK Ha3bIBaeMOIrO MOZYJIS, KOTOPbIA MpeacTaBiseT coOoi KOH-
TelHep A1 UX pa3MelleHus. Moaynb co3naeTcs ClelMaibHON KOMaHIOMU
SQL u coxpaHsieTcss B MeTaJaHHbIX 0a3bl AaHHBIX, T. €. CTAHOBHUTCA €€
KOMITOHEHTOM, MOAOOHO TabnmvuaM, UHAeKcam U T. 4. Takum oOpazom,
OJHAKABl CO3AAB MOAYIb ¢ NpoLeAypaMu U (YHKLMAMH, BBl MOXKETE
3aTeM B 4acTHBIX SQL-3ampocax UCMOb30BaTh UX BBI3OBBI.

B 2nase 11 paccmaTpuBaloTcs HeKOTOpble Bo3MoxkHocTH SQL no aj-
MUHHUCTPUPOBaHHUIO 0a3bl AAHHBIX, & UMEHHO N0 NPEAOCTABICHUIO
npas joctyna K ee oobekram. PazrpaHuuenue npae 10cTyna siBjisgeTcs
BaXXKHBIM CPEACTBOM 3allUThl 0a3bl AAHHBIX OT HEMPaBUJIBHOTO HC-
NoJib30BaHus cojiepakalleiicss B Heli MHdopMalliK pa3jiMuHbIMU KaTe-
TOPUAMHU MOJIB30BATEIICH.

B KxoHLie HEKOTOPHIX TJ1aB NPUBOAATCS 3aJa4d A CAMOKOHTPOJIS yC-
BOEHHS MPOYUTaHHOro mMarepuana. Cnucok 3ape3epBUPOBAHHBIX CJIOB
SQL npuBeneH B MPUIOKECHUU.
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Kak BbINOJSIHATb
npumMmepbl SQL-BbipaxxeHuin

I‘ITO6bl BbIMOJIHUTL MPUMEPLI U PEUIMTL 3a1a4U, NPUBCACHHBLIC B KHUTC,
HeoOX0/IMMO YCTAHOBHTbL Ha KOMIIbloTepe Kakyro-Hudyab CYBJ, ko-
TOPbIX CYLIECTBYET MHOXKeCTBO. Haubosiee npocTeiM BapuaHTOM SIB-
aserca Microsoft Access. OnHako He Bce Bo3moxkHocTH SQL-92 noa-
aepxxuBatorcss atol CYBJI. 51 pekoMeHayr yCTaHOBWTbL KaKoOH-
Hubyab SQL-cepBep, Hanpumep, Microsoft SQL Server 2000 uau
PostgreSQL. [lasiee Mbl KpaTKO pacecMOTpuUM co3jiaHue 0asbl JIaHHbIX
1 SQL-BbIpaskenuii ¢ nomotbio SQL Server 2000 u Access 2003.

Pa6orta ¢ Microsoft SQL Server 2000

YcraHoBka Microsoft SQL Server 2000

ITpouenypa unctammauuu SQL Server 2000 ¢ ycraHoBouHoro CD-gucka
JOBOJIBHO TpocTa. Ecau HHCTanIITOp He 3amycTUics aBTOMaTHIECKH,
TO cleyeT 3alycTHTh mporpaMMy \x86\setup\setupsql.exe, pacmoso-
JKCHHYIO Ha yctaHoBouHoM CD. [lanee macTep mpeaocTaBUT BaM BO3-
MOKHOCTh YKa3aTh MapaMeTpbl YCTaHOBKH. OAWH M3 BO3MOXKHBIX Ba-
PUAHTOB YCTAHOBKM, MPUTOAHBIA [UId OOJBIIMHCTBA HOBWUYKOB,
padoTaloMX Ha JOKAIbHOM KOMIIBIOTEPE, BBIMJIIAMT CHCAYIOLIUM
oOpazom:

1. Local Computer (JIokanbHbIii KOMOBIOTEP).

2. Server and Client Tools (MaCTpYyMEHTHI cepBepa W KITUEHTA).
[Ipu sTOM OyaeT MHCTAUIMPOBAH caM cepBep U CPeACTBa agMHUHU-
CTPUPOBAHUSL.

3. Hacrpoiika yueTHbIX 3anuceii ciyx0:

e Use the same account for each service. Auto start SQL
Server Service (IMcmonp30BaTh OgHY YYETHYIO 3alUCh IS
BCEX CIYKO ¢ MX aBTOMAaTHYECKMM 3aIlyCKOM TpU 3arpy3ke
OTMEPALUOHHON CUCTEMBI);

e Use the Local System account (Mcnoab3oBarh JOKaIbHYIO
YUETHYIO 3aM1Ch);
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e Auto Start Service (ABTOMaTHUECKHH 3aITycK CITykO Tpu 3a-
rpy3Ke onepaloHHON CUCTEMBI).

4. Typical (YcTaHOBKa BceX KOMIMOHEHTOB).

Ilocne nHcrannsiuuu cepsepa 6a3 nanHbiX B MeHto Windows IMyek |
Iporpammsl | Microsoft SQL Server zanyctute yrunuty Enterprise
Manager, koTopasi NPeAOCTABIISIET M0J1b30BATENILCKUH UHTEphEHC a5l
HACTPOWKH, yNpaBleHUS U JOCTYINa K JaHHBIM Ha cepepe (puc. B1).
B neBoii yactu okHa yTWIMTBI OTOOpa)aercsi APeBOBUHbIA CIHUCOK,
B KOTOPOM LIETYKOM JICBOH KHOIMKOHW MBIIIN CIEAYET PACKPBITH y3€i
Microsoft SQL Servers/SQL Server Group. Eciu ycraHoBka npo-
[11a YCTELIHO, TO B 3TOM Yy3Jie TOKEH HaXOIUTHCS Y3€l, UM KOTO-
pOro COCTOMT M3 UMEHU Ballleil YUeTHOH 3anucH, 3a KOTOPbIM CleyeT
"(Windows NT)". Ha puc. B1 sto DVV (Windows NT). B nmpagoii
YacTU OKHA OTOOPaXaloTCsl HIEMEHTbI TOrO y3/1a, KOTOPbIH BblJlesIeH
B JICBOH YacTU OKHa (B AcpeBe).

nﬁ SQL Server Enterprise Manager E]@
KoHcone  JeficTene  Bua  Tools  Owkno  Cnpaska
“ﬁ] Console Root\Microsoft SOL Servers\SQL Server Group\DVV (Windows NT)\Databases g@ %
(_1 Console Root Databases 7 Items

= Microsoft SQL Servers
= ﬁ SCL Server Group
=y Dwv (windows NT)
-4 Databases
4 master
model
msdb
Horthwind Morthwind pubs tempdb
pubs
tempdb

masker model misdb

F- - F- -

+- [ Moa Gaza AaHHeX
+ D Daka Transformation Services
+-[Z]] Management MoA Gaza
+-[_] Replication AAHHEL
+ D Security

+-[_1 Suppart Services
+ D Meta Data Services

Puc. B1. OkHo yTunutel Enterprise Manager
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Co3paHue 6a3bl gaHHbIX B Enterprise Manager

UroOsl BBEITONHUTE yueOHBIe mpuMepsl SQL, HeoOXoamMo co3maTh
yuebHy0 0a3y JaHHBIX, HA KOTOPOM Bbl OyAeTe 3KCIepUMEHTHPOBATD.
s 3T0r0 B ApEeBOBUIHOM CIMCKe OKHa yTunuThl Enterprise Manager
packpoiite y3ea, COOTBETCTBYIOIIMKA Ballled YYETHOM 3amucH (Ha
puc. Bl DVV (Windows NT)). Cpean coaepkaliuxcsi B HeM OOJ-
y310B umeetcs Databases (bazer nannbix). lllenkauTe Ha Hem mpaBoi
KHOTKOH MBIIIM M B PacKpbIBIIEMCS KOHTEKCTHOM MEHIO BbIOCpHUTE
New Database (Horas 06a3a maHHbBIX). B pesynmbTaTe oTKpoeTcs aua-
moroBoe okHO Database Properties (CpoiictBa 0a3zbl HaHHBIX).
B none Name (Mwmst) BBemuTe MM 6a3bl TaHHBIX (HarpuMmep, "Mos Oaza
JaHHbIX") U wenkaute Ha kHonke OK. B pesynberate B yz1e Databases
MOSIBUTCS Y3€/1 ¢ UMEHEM, COBMAJAIOIIMM C UMEHEM 0a3bl TaHHbBIX.

“ﬁ] Mew Table in "Moa 6aza gaHHbix' on DVV* E]@
ColumnMame | DataType  [Lenath| allow Mulls -
__|MmA char 20 W
| Aapec char a0 W
| b |Tenedon char 1z i
] ~
Colurnnz
Description
Default Value

Puc. B2. OkHo New Table ana onpegeneruns ctonbuos tabnunubl

Hrak, coznana nmycras 60a3za AaHHbIX, KOTOpPas MOKa HE COASPHUT HU
OOHON TabMHULBI ¢ TOJB30BATEIbCKUMU JaHHBIMU. Temepsb co3paiite
Kakylo-HuOyab Tabiully, Hanpumep, KmueuTs C CHMBOJIBHBIMU
CTONOLAMU Vs, Anpec, Tenedon. s 3TOrO MIEAKHUTE MPaBOW KHOTI-
KOM MbIIIIM HA UMEHU Ballel 6a3bl JaHHBIX B JPEBOBUHOM CIIUCKE U
B KOHTeKcTHOM MeHIio BeiOepure Co3znatsh | Table. B pesynerate ot-
kpoercsi okHo New Table (Hosas Tabnuua), nokasanHoe Ha puc. B2,
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B stom oxHe chnemyer BBecTH uMeHa cToa0OB (Column Name), Tum
naHHbix (Data Type) w vy nanseix (Length). B paccmarpusae-
MOM TIpEMepe BCEe CTOJNOIBI SBISIOTCS CHUMBOIBHBIMH (CTPOKOBBIMH,
TEKCTOBBIMU), T. €. UMEIOT THII char.

Ilocne 3aBepiueHus onpejeneHus croyidLOB (CTPYKTYpbl) cO3jlaBae-
MO TabIHUIIBEI 3aKPOHTE OKHO, TIOCTIE UEeTO MOSBUTCS 3aIllpoc O coXpa-
HEeHWU BBeAEHHbIX AaHHbIX. [loaTBepauTe HEOOXOMMOCTbL coXxpaHe-
HUS U B OTKPBIBIIEMCS THAIOTOBOM OKHE BBEIUTE MM CO3JaHHOU
TabauLbl (HaNpUMep, KienTe), 4 3aTeM LueikHUTe Ha KHorke OK.

Eciin B ApEeBOBUIHOM CIIUCKE PACKPBITH Y3€/1 ¢ UMEHeM Balleil 6a3bl
IAHHBIX W MIEeTKHYTh Ha y3ie Tables (TaGnumer), To B mpaBoii yactu
okHa Enterprise Manager oTrobpasarcs Bce Tabiiulibl, BXOASIIHE B OTY
0azy maHHBIX. Cpemu MHOXKECTBA CITy)KeOHBIX TaOJNWI] BB HalifeTe W
CBOIO TOJILKO YTO CO3/IaHHYIO TabJuLLy.

Bbl MOKeTe W3MEHUTH CTPYKTYpPY CO3J@aHHOM Tabuiuubl uau/u uzme-
HUTH COACpIKAaLIUECs B HEll NaHHbIE.

JInst u3MeHeHHs CTPYKTYPbI TabHIBI MNETKHUTE MPABOM KHOTIKOM MBIIIH
Ha € UMEHU U B KOHTEKCTHOM MeHto BbiOepute Design Table (Pa3pa-
00TKka Tabnuiel). B pesynbrate OTKpoeTcs OKHO, aHATIOTHYHOE TOKa3aH-
HoMy Ha puc. B2. Tenepb MOKHO /106aBUTbH HOBBIC WK YIAJIUTh UMEIO-
Hecs CTONOIpBL, H3MEHHTh X HMEHA W/WIH IPYTUe apaMmeTphl.

'ﬁi] Data in Table ‘Kame utol' in ‘Moa Gaza pavHbd on DVV* [:]@

11ma |aapec | Tenedon

MeaHoE MeaH  C-NeTepbypr,yn. ANENECHHOEaA 123-4567
___|Metpoe MNetp  Mockea,KpacHan nnouLane 100-0000
| F |MsBonbckHA  AxTapok 121-1212]
*

Puc. B3. OkHo anga moamdukaumm AaHHbIX Tabnuubl

s BBOAA, peIakTUPOBAHUA W YAAICHUS JAHHBIX B TAOIMLE IIETKHUTE
MpaBOi KHOMKOW MBIIIK HAa €¢ UMEHHU U B KOHTEKCTHOM MEHIO BbIOEpU-
Te Open Table | Return all rows (OtkpsiTe Tabmmity | BepayTh BCe
3anucu). B pesynpTare OTKpoeTcs OKHO, MOKa3zaHHoe Ha puc. B3.
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B 5TOM OKHE MOYXHO BBOIHTH W W3MEHATH 3HAYEHUS CTOJOIOB, /10-
0aBIATH U yAATATh CTPOKH (3amucH). [lockonbky HOBasg TabnuIa myc-
Ta, TO HAYaTh CIICAYET ¢ JOOABICHHUS 3amicei.

AHajiorudHbiM O0pPa3OM MOXKHO €O3/1aTh U JApyrue Tabnuibl 0asbl
AHHBIX.

Co3paHue v BbinosiHeHne SQL-BbipaxeHuii
B SQL Query Analyser

g cozgannd, pelakTHPOBAaHWSA U BBITOIHEHUS BBIPAKEHUIN HA S3BIKE
SQL pekomenayetcs ucnoib3oBath yruauty SQL Query Analyser.
DTy YTWIATY MOKHO BbI3BaTh W3 MeHIO Tools (MHcTpymMeHTHI), pac-
NOJOXKEHHOrO0 B BepxHed wuactm okHa Enterprise Manager.
B pesyabpTaTe oTKpoeTcd OKHO, MOKa3aHHOe Ha puc. B4. 3neck MOXKHO
BBECTU, KaK B OOBIYHOM TEKCTOBOM peaakTope, SQL-pbipakeHue,

@SQL Query Analyzer E]@
File Edit Query Tools ‘Window Help
g2 -=EE Edh| < B~ v b [ Mo Gazanann | | &8 % &
m Query - DVV.Moa 6aza paHubix.DVV\idvv - Untitled1™ E]@
SELECT * FROM KmMemnTs| ~
b
< >

Ready Dy (5.0) |DvWidwy (52) |MoA Baza aadHen: | 0:00:00  |[Orows |Ln 1, Col 22

Connections: 1 UM

Puc. B4. OkHo ytunutel SQL Query Analyser

Ilpexxae uem BbIMonHUTL BBeAeHHOE SQL-BbipaxkeHue, peKOMeH 1y eTcs
€ro MpoOBEpUTH, LIEIKHYB Ha KHomke Parse Query (AHanu3upoBathb
3anpoc) ¢ U300paXKeHWeM rajlouku Wi Haxkas Knapuiuu <Ctrl>+<F5>.,
JI711 BEIMOTHEHNS BBIpasKEHUS JOCTATOYHO IETTKHYTh Ha KHOTIKE C H30-
OpaykeHHWeM CTPEJIKU BIPaBO WIIM HAXKATDH KiaBuily <F5>.

Ilpu xenanuu co3panHoe SQL-BbIpaXkeHUE MOJKHO COXPaHWTb B TEK-
cTtoBoM cpatine ¢ pacmupenrem sql. Coxpanennsie B ¢aiimax SQL-
BbIPAJKEHUs MOJKHO CHOBa OTKpbITh B OkHe SQL Query Analyser. Co-
OTBETCTBYIOIIHE KOMaH bl BEIOMparoTcs 3 MmeHmo File.
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Pa6orta ¢ Microsoft Access 2003

Co3paHue 6a3bl AaHHbIX

Ilpu 3anmycke nporpaMmbl Access OTKpPbIBAeTCS IJ1aBHOE OKHO, B MPaBOK
4yacTu KoToporo Haxoautes naHens Ilpuerynas k padore. Ha sT0i1 na-
Heju B pazaene Orkpeith Bhibepure komanay Cozmars ¢aiii. B
pesynbrate oToOpasutca mnaHens Co3zgamme daiina. B pazgene
Co3aanne Ha 10l nanenu Bbibepure komanay HoBasi 6a3a jaHHbBIX.
B otkpeiBiuemcs nuanoropoMm okHe Paiis1 HOBoIi 6a3bl JAHHBIX BBE-
aute ums (aiiia coznasaemoii 0asel gaHHbix (Harpumep, "Mos Gasa
IAHHBIX'") U cOXpaHUTEe ero B Kakou-HuOyAp manke. Mms datina 6azsl
JlaHHbIX B Access uMmeeT pacuiuperHue mdb.,

Wrak, nycras 0a3a gaHHbIX co3aaHa. B rnaBHom okHe Access OTKpo-
ercs okHO Mos 0aza JaHHBIX: 0a3a JAaHHBIX. B »TOM OKHe BbIOE-
pute Co3gamue TA0JAHIBI B pekHMe KOHCTpPYKTOpa. OTKpoercs
okHo Tabammal: tabamua, nokaszaHHoe Ha puc. BS. B sTtoM okHe
ornpejesseTcs cTpykTypa (cBoiicTBa cToabuoB) TabiauLbl — WUMeHa,
THUIIBL, pa3Mephl U APYTHE MapaMeTphl CTOIOIIOB.

[To zaBepmieHnn ompeseneHns CTOJIOLMOB (CTPYKTYpPhI) co3faBaeMoi
TabJulLibl 3aKPOUTE ITO OKHO, MOCJIE Yero MOSBUTCS 3anpoc O coxpa-
HEHUHW BBENEHHBIX NaHHBIX. [lomTBepmuTe coxpaHeHWe WM B OTKPBIB-
LIEMCsl JIUAJIOrOBOM OKHE BBEAMTE UM CO3JaHHOMN Tabiuibl (Hanpu-
Mep, KienTer) U IEJKHUTE Ha KHoMKe OK.

B okHe Mos 6a3a maHHbIX: 6232 JAHHBIX MOSABUTCSA MUKTOrpaMMa
C MMEHEM CO3JaHHOH Tadnuubl. Bbl MokeTe W3MEHUTh CTPYKTYpPY
CO3IIaHHOM TaOIHIIBI WITH/U U3MEHHUTH cofiepiKallyecs B Hell JTaHHbBIC.

Jns w3MeHeHUs CTPYKTYpHl TaONWIBI IMEJTKHUTE TPaBOi KHOIKON
MbILIM HA €€ UMEHU U B KOHTEKCTHOM MeHIo BbiOepute Koncrpyk-
Top. B pesynpraTe OTKpoeTcs OKHO, aHAJOTHYHOE MOKa3aHHOMY Ha
puc. BS. Tenepb MokHO 100aB/IATh HOBbIC WU YIAJISTh UMEHOLIUECS
CTONOIBI, I3MEHATH MX UMEHA U/ WH JIpyTHe apaMeTphl.

JIBOMHOHN LIETYOK HA MUKTOTpaMMe ¢ UMEHEeM TalJuLbl OTKPOET e
B PeXKHME pPelaKTUPOBaHUs JaHHbIX (puc. B6). B aToM okHe MOXKHO
BBOJWTH U U3MEHSTH 3HAUCHUS CTONOLOB, 10OABIATE U YAAJATH CTPO-
ku (3anucu). llockonbky HoOBas Tabjvua nycra, TO CleAyeT HauaThb
¢ 100aBJICHUs 3aITUCEH.
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AHanorudHbIM 00pa3oM MOXKHO CO3/1aTh W JIpyrue TaOIWIsl Oa3bl
JaHHBIX.

Co3paHue u BbinonHeHne SQL-BbipaxeHuin

B okHe Mos 6a3a nammbIx: 6a3a nanHbIxX (cM. puc. B6) B cnucke
00BeKTOR BEIOepuTe 3ampockl, a B 00JIaCTH 3a7a4, PacliooKeHHOHN B
npaBod 4acTHU 3TOr0 OKHA, BbINOJIHUTE JBOWHOU LUEIYOK Ha ONLUM
Co3nanne 3ampoca B pe:kHMe KOHCTpYKTopa. B pesymerate oT-
KpOIOTCS ABa OkHa: 3ampocl: 3ampoc Ha BbIOOpKY U /lobaBienne
Tabaunbl. OkHo JoGaBieHne Ta0aHIBI 3aKpOHTe, MOCIE YEro Ha
3KpaHe OCTaHYTCs OKHA, N0Ka3aHHble Ha puc. B7.
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Puc. B7. OkHo anst BBoaa SQL-BbipaxeHWii B pexurme KOHCTPYKTopa
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B menro Baa rmaBHOTO OKHa Access BeiOepuTe koMaHAy Pexkam SQL
WINA LIeTKHUTE MpaBOi KHOMKOW MBIIIM Ha BepXHEH obmacTh OKHa
3anpocl: 3anpoc Ha BBIGOPKY M B PAaCKpBIBLIEMCS KOHTEKCTHOM
meHio BeiOepuTe Peskum SQL. B pesynbraTe OKHO 3arpocoB MpUMET
BHJ, KaK MokazaHo Ha puc. B8. DTo TekcToBbIl peaakTop, B KOTOPOM
MOXHO BBOJUTH M PEAAKTUPOBATH BhIpaxkeHUs Ha sa3bike SQL. Ilpu
CO3JJaHMM HOBOTO 3ampoca B 00JacTH BBOJA MOSBIACTCS CTPOKa
"SELECT;", T. €. KITFOUEBOE CJIOBO 3alpoca, Ha BBIOOPKY HaHHbIX. Ec-
JU BaM HeoOXOOUMO BBIOpaTh JaHHBIE, TO CleAyeT AOMUcaTh HeAOoC-
Taromue daeMeHTl SQL-BeipaskeHud. g co3gaHus ApYyrHX 3arpo-
COB (Hampumep, MOAM(HUKALMKA AAHHBIX, CO3JAaHUS TabmuL U Op.)
ClleAyeT YAAIUTH KIYeBOE CJIOBO SELECT M HalMcaTb BMECTO HETO
TpeOyeMblii onepaTop.
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Puc. B8. OkHo ana Beoga SQL-BeipaxeHuii B pexume SQL
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Co3maHHble 3ampochl COXPAHAIOTCA B 0ase JaHHBIX MOJ MMCHAMH,
3a7aBaeMbIMU TIOTIb30BaTeNeM. [IpH 3aKphITHH pefakTopa 3ampocoB
MOSIBIISIETCA MPeIJIOKEHHE COXPAHUTh CO3JaHHBINA 3ampoc. B ciaydae
MOJIOKUTEIBHOTO OTBETA OTKPBIBACTCS AUANIOTOBOE OKHO, B KOTOPOM
MOKHO BBECTH UM 3ampoca. Eciu BeIpaxkeHHe 3ampoca ObIIo 3a0aH0
KOPPEKTHO, TO €r0 WMs TIOSBUTCSA B CIMCKE 3aMpocoB B okHe Mos
6a3a JaHHBIX: 6232 AaHHBIX. B MNPOTUBHOM ciydae TMOSBHTCS
cood1IeHne 00 OIIHOKE.

Yrobbl OTpeaakTHpoOBaTh CO3/laHHbI paHee 3anpoc, JOCTATOUHO
IIEJKHYTb NPABOM KHOMNKOHW MbILIM HA €r0 UMEHU W B KOHTEKCTHOM
MeHio BbiOpaTh Koncrpykrop.

UtoOBI BEIIOITHATH 3aMpOC, TOCTATOYHO CeaTh MBOMHOMN IeTY0K Ha
€ro UMEHU B CITUCKE 3alpOCOB WM B KOHTEKCTHOM MEHIO, PacKphI-
BaeMOM IIETYKOM TPaBOH KHOMKOW MBI Ha WUMEHHU 3aIpoca, BEI-
Opath koMaHTy OTKPBITH.



naBa 1

OcHoOBbI
penaunoHHbIX 6a3 AaHHbIX

HpOFpaMMHBIe cpeacTBa pa6OTLI C pCIIAHUOHHBIMHA Oazamu JaHHBIX, B
OTJIIMYHNC OT MHOTUX APYTHUX, 633pr10TC$I Ha OJOBOJIBHO CTpOl"OfI TE€O-
pun OTHOMGHHﬁ, KOTOpas, B CBOKO OHCpCdb, OCHOBAHA Ha TCOPHUU
MHOkecTB. UTOOBI TTOHATH CYTb 3aJa"y CO3MaHUA peHHHHOHHOﬁ 0asml
JAaHHBIX, a TAKKC onepaunﬁ Haa AaHHBIMU, JOCTATOYHO pacCMOTPETH
Ha TCOPETUYCCKOM (a6CTpaKTHOM) YPOBHC BCCIro JIMIIb HECKOJIBKO OC-
HOBHBIX MOJIOKCHHIM TCOpUn OTHOIICHUH. DTO 6LICTpee H, B KOHCU-
HOM CUYCTC, JyYlIC, KaK MHC MPCACTABIACTCA, YCM HU3Yy4aTb OonbInoe
KOJIMYECTBO KOHKPETHBIX IIPUMEPOB U CHTyaHHﬁ.

Ta6J’II/IL[LI, M3 KOTOPBIX COCTOUT mobast peiadaMOHHasd baza JaHHBIX,
NpEACTaBIAOT coboii HCEKOTOPbIC OTHOUICHUA, @ OTHOLICHUA ABJIAKOT-
¢4 HEC 4€EM HMHBIM, KaK MHOXXCCTBaMH. Bcee 3aMpochl K Oase JaHHBIX,
HaIlpaBJICHHBbIC HAa HM3BJICUCHUC W3 HCC HYIKHBIX 33HI/IC€I>1, HUHTEPIIpEC-
TUPYIOTCA KAaK MHCTPYKHHU IO BBIMMOJIHCHUIO TCX WM HUHBIX OICpa-
HHﬁ, SABJAIOMIUXCA, B KOHCUHOM CHETC, OlCpalluIMU aJ'IFe6pr MHO-
JKCCTB U UCUHUCIICHHUS IIPCOHUKATOB.

B 1Ol rnaBe Mbl paccMOTPUM OCHOBHbIE BOMPOCHI, OTHOCSIIHECS
K pesisLMOHHbIM 0a3zam JaHHbIX, ¢ Goslee obLel ToUukM 3peHus. 3aTo
BCE MOCJIEAYIOIINE TJ1aBbl OYAYT MOCBSLIEHbl KOHKPETHLIM MpUeMam
UCI0J1b30BaHus si3bika SQL.

1.1. MHOXecTBa

MHOKECTBO SBIICTCS HACTOJIBKO O6H.[I/IM IIOHATHEM, UYTO HE HMECT
OMpEACJICHUA, KOTOPOC MOKHO ObITO OBI BBIpA3UThL B CIIC Oonee
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o0UMX W npocThiX MOoHATUAX. [loaTOMY B MaremMaruyeckoi Teo-
PUM MHOXECTB OMNpeaesneHne (B MaTeMaTHUECKOM CMbIC/IE) MOHSATUS
MHOXECTBA OTCYTCTBYET. BMecTe ¢ TeM, B €ro OCHOBE JISKUT HEKUid
obpa3s, koropsiii I'eopr Kanrop (oauH u3 cosaareneii T€OpUM MHO-
JKECTB) OIKCaJl KaK COOpaHHUE ONPEACJSHHbIX U Pa3/IMUHbIX MEXK/Y
co00il 0OBbEKTOB UHTYWLMU WM MHTEJIEKTA, MBICJIMMOE KaK €/MHOE
ueaoe. 3Tu 00bEeKThl HA3LIBAIOTCS JJIEMEHTAMH MHOKECTBA.

‘ Mpumeyanue }

B matematuke MHOroe He Tak, kak B Apyrix Haykax. Ecnn mbl obpatim
BHMMaHME Ha Teoputo, ckaxeM, "GnsamM-6nsMumkoB”, TO C TOUKU 3peHus
MaTeMaTU4YeCKOW KyrbTypbl COBCEM HE BaXHO, 4TO Takoe "bnsam-
6namumkm”. ViHaye roBopsi, CTporoe B MatemMaTuyeckoM CMbICHe ornpe-
aeneHune "énam-6rnamumkoB" He BXOAMT B Teoputo. "bnam-6namunkun” —
NMWb HauMeHoBaHVe NpeameTa TeopuU, a ee coaepXaHue — BbisBIle-
HMe CBOWCTB 1 OTHOLUEHU "6nsam-6nsiMumkoB”. TONbKO n3y4mB 3Ty TEO-
puvito, Mbl Nosy4nm Gornee unu MeHee NoriHoe NpeacTaBieHne O TOM, YTO
Takoe "bnam-6naMumkn”. 3TO NpeacTaBneHe BO3HNKAET U3 MOHUMAaHNSA
TOro, Kakum obpasom OOBEKT U3YYEeHUsI N ero KOMMOHEHTbI CBSI3aHbl Me-
xgy cobon u obbektamm OKpyxawowero mupa. Tak, Hanpumep,
K. Monnep (uccnepoBarenb NOrMYECKNX acnekToB si3blka) YAAa4HO 3amMe-
TUI, YTO CMbICI CINOB ONpenensieTca Yyepes Ux MCnonb30BaHne B peun
(Tekctax). Tem He mMeHee, nobast KHUra Mo Teopuu, B TOM YuCrie U Ma-
TEMaTUYECKON, OOBLIMHO HAYMHAETCH C MPOCTPaHHbIX OMMCAHWUIA Npeame-
Ta u cTpemuTca aatb bonee YeTkoe ero "onpepeneHue”. OgHako 3To no
CyLLECTBY NULLIb CTUMYISALMSA MHTYULMW YuTaTensi, HanpaeneHHas Ha To,
yTObObl OH HACTPOMIICA Ha NpeaMeT U3yYeHWs 1 Npeoaorien BO3MOXHbIE
ncuxorornyeckne Gapbepbl, BO3HMKAKOWME NpU BCTpeye C HOBbIM. 10
GonbLIOMY CYETY CTUMYTSLUMS UHTYULMA HE MMEET HENOCPEACTBEHHOIO
OTHOLLEHMS K camoir Teopuun. [pyrMmn crioBamu, MHTEprpeTaunst Teo-
pvM He SIBMSIETCA YacTblo 3TON Teopun. 3TO 3ajavya ee NPUMEHEHNS K
KUSHW.

CymeCTBeHHblM AJ11 KAHTOPOBCKOI'0 NMOHUMAHWUA MHOMKECTBA ABJIACTCA
TO, 4TO COOpaHue O0BEKTOB Camo 1o cebe paccMaTpuBaeTes Kak OJMH
obbekr. Ha npupoay oGbeKTOB, KOTOPbIE MOTYT BXO/UTh B MHOMKECTBO,
HC HaK/J1aabIBACTCAd HUKAKHUX OFpaHHHeHHﬁ. QTO MOTryT 6blTb yucJa,
HA0OPbI CUMBOJIOB, JIKO/U, ATOMbI U T. I1.

MmnuoskecTBa MOTYT OBITh KOHCUHBLIMH H OECKOHEUHBIMH. Kowneunvie
MHOXECTBa COACPIKAT SJICMCHTBI, KOTOPBIC MOKHO COCUHUTATh WU
NEepCUNCIINTD. 310 O3HAYacT, BO-TICPBBIX, UTO UMCCTCA NPURYUNUATIbHASA
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BO3MOXKHOCTb COMOCTABUTb KAKIAOMY NIEMEHTY MHOMECTBA HEKOTO-
poe HatypanbHoe uucio (1, 2, 3,...), U, BO-BTOPBIX, ITOT MEpecHeT
Koraa-HubyAb 3akoHuMuTCs. Tak, Harpumep, OECKOHEUHOE MHOMXKECTBO
BCEX LEJbIX YUCEJI MOXKHO HAuaTh MEPEUUCISITh, HO 3TOT MPOLIECC HU-
KOrAa He 3aKOHYMTCS: AJsi J1000ro Lejaoro 4yucia MOXKHO CO3/aTh
creayrouiee, npudaBre K Hemy 1. A MHOMKECTBO BCEX JIGHCTBUTEIIbHBIX
YKUCEJ, TAKXKE SIBJIAIONIEECS OECKOHEUHbIM, /1aXKe HauaTh NePEeUMCIsATh
HeBO3MOKHO. IHTepecHo, uTo 3ToT dakt Ol ycTanossieH Kantopom
TOJbKO Juulb B koHue XIX Beka U npous3Besl HA MaTeMaTUKOB oOlue-
JOMJISIFOLLEE BIeUYaTIICHHUE.

CyImecTBYIOT ¥ KOHEUHBIE MHOXKECTBA, MIEPEUUCIUTE BIIEMEHTBI KOTO-
PBIX npakmuyecky HEeBO3MOXKHO. S xody oOpaTwTh Ballle BHUMaHHE
Ha cloBo "mpakTtuuecku'. [IpeacTaBuTeneM TaKUX MHOXXECTB MOXKET
CITYKWTbh, HallpUMepP, MHOKECTBO BeeX roruommx B Kymrkosckoti Outse,
a TakKe MHOYKECTBO BCEBO3MOXKHBIX TOCIIeIOBATEIbHOCTEN HyIed u
equnuy anuHod 100. Mbl yBepeHbl, UTO 3TU MHOKECTBA KOHCYHBI.
KonuuectBo morudImmx He MOXKeT ObITh O€CKOHEYHBIM, HO MBI JIHOO
He 3HaeM, KaK WX TepeuncluTh, TH00 pelieHre 3TOH 3a1aun Tpedyer
HEUMOBEpHO OONBIIMX 3aTpaT pecypcoB. KommdecTBo mociemoBa-
TEBHOCTEH U3 HyJed U eauHul anuHoM 100 parHO 2% 310 uncno
OoJIbllle KOJIUYECTBA aTOMOB B BUAMMOM YaCcTU BCEJIEHHOMH, U, CIIeI0Ba-
TEJIbHO, HE XBATHUT >KW3HM MHOTHX TIOKOJICHUH JFOAel, 4ToOBI mepe-
YUCITUTh (WM CTeHepUpOBaTh) TaKHE IIOCIEAOBATEIBHOCTH Jake
C TIOMOIIBIO caMoro OBICTPOAEHCTBYIOIMEr0 KoMIlbioTepa. OIHAKO
B MaTreMaTHKe MpakTU4eckas U TeopeTHYecKas HEeBO3MOKHOCTH Yero-
b0 — 3TO paznuuHble Bemy. [IpakTudeckue TPyIHOCTU UTHOPUPY-
I0TCS MaTeMaTUKaMU, a BBISBIICHUE TIPUHIAMTAAIBHON HEeAOCTHKIMO-
cti ((yHIAMEHTAIIFHBIX TPEAETIOB) Yero-mudo sABISeTcd IS HHAX
Ype3BBIYANHO IIEHHBIM pe3yiIbTaToM. MaTeMmaTudecKas TeOpHUsS MHO-
JKEeCTB paccMaTpHBaeTcsl ceiuac Kak (yHIaMeHT Bceill MaTeMaTHKH,
a TakKe Kak MPOCTPAHCTBO M CPEACTBO M3YUEHHS OECKOHEUHOT0. JTO
OUYeHBb MHTEPECHO, HO JIaHHAS KHUTA He 00 3TOM.

B KOMNbIOTEpHOW NpakTUKe W, B 4aCTHOCTH, B 0a3ax JlaHHbIX Mbl
MMeeM JIeJIO C KOHEUHbIMU MHOXKECTBAMM, XOTS MHOMA W OYEeHb
OosbiiiMu. T109TOMY MbI 3aCTpaxoBaHbl OT JIOTMHECKHMX HEOorpe/ie-
JEHHOCTEH W TYMHUKOB, KOTOpPbIe MOIYT BCTPETUTLCS B obiactu Oec-
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KOHEYHbIX MHOecTB. OJIHAKO HaM MPEACTOUT MPEeooJieBaTh Npak-
THYECKHE TPYJHOCTH, CBSI3aHHbIE C OYEHb OOJILIUMMU KOHEYHBIMU
MHOXKECTBAMM, HO ITO 3a/1a4a CKOpPEe TEXHOJIOTMH, YeM MaTeMAaTHKH.
Tenepb obpaTuMcst K GOPMaIbHBIM acneKkTaM KOHEYHbIX MHOMECTB,
4yTroObl KPaTKO M SICHO NPEACTaBUTL cede TO, C YeM B OOJIbLIOM MHO-
roodpa3uu YacTHOCTEH Mbl UMEEM JIEJIO B HKU3HH.

Htak, muooicecmeo ABIAETCS TEM, YTO MMEET BJIEMEHTHI, a d1eMer-
mbl — 3TO TO, UTO JTUOO BXOAUT, JIMOO HE BXOAUT B JAHHOE MHOKECTBO.
B MHOKecTBe He MOKET ObITh ABYX WIH OOjee OTMHAKOBBIX HJIEMEH-
TOB, a MOPS/IOK PACTONIOKEHUS HIEMEHTOB B MHOJKECTBE HE UMEET HHU-
KaKOro 3HauY€HHs. 3aMETHM, YTO 3TUM MHOKECTBA OTIHUYAFOTCA OT Mac-
CUBOB — OOBEKTOB S3BLIKOB MPOTrPAMMHPOBAHUS W KOMIBIOTEPHBIX
nporpamMM. MaccuBbl B TIPOrpaMMax TakK WM MHA4Ye YIOPSIOYCHBI M
MOTYT COZEpXKaTh OJJMHAKOBbIE DJIEMEHTLI. BMecTe ¢ TeM, HUUYTO He
MeIIIaeT PaccMaTpUBaTh MAaCCHBBI KaK MOJENb (HEKOTOPOEe MpUOIMKe-
HUE) MHOYKECTB. BaskHO JiMLIb MOMHUTD, YTO MACCHB — OTO HEKOTOPOE
MPOrPpaMMHOE  BOIUTOLIEHHE HACH KOHEUHOTO MHOKECTBA, HMEHOINEE
JIOTIOJTHUTENIbHBIE CBOUCTBA, KOTOPbIE HE 00S3aHO UMETh MHOYKECTRO.

O003HaYUM HEKOTOPOE MHOIKECTBO CUMBOJIOM A, a BCE DJIEMEHTBI,

BXO/ULUME B DTO MHOXKECTBO, — CHUMBOIAMH 4, dy, ..., dy . Torna
sanuch A={a, a,, ..., ay} O3HAUAET, YTO MHOKECTBO A COACPKUT
TOLKO T€ BIIEMEHTbI Gy, dy, ... » Ay , KOTOPbIE yKa3aHbl B QUIYPHbIX

ckobOkax. HamomHIO, YTO Bce 2J1€eMEHTbl pa3jivyHbl, a UX MOPSIOK
B UIypHbIX CKOOKaX HE UMEET 3HAUYCHUS.

Kakoii-nnbo sneMeHT X MOXKeT MPUHAAJIESKATh WK He MPUHALJICKATD
MHOXKeCTBY 4. UTOObI yKa3aTh, 4TO 3JEMEHT X MPUHAAJICKHUT MHOXKE-
CTBY A, MUIIYT X € A, a €Cli X HE MPUHAATICKUT A, TO NUILYT X & A .
MHOXKecTBO MOJKET U He COEP>KaTh SIEMEHTOB, TOTJa €r0 Ha3bIBAIOT
NyCTbIM W 0003HA4AIOT KaK .

Ilpocreiimii cnocoG s onpejesieHus] KOHKPETHOrO MHOXKECTBa
COCTOUT B TOM, YTOObI SIBHO YKa3aTh BCE DJIEMEHTbI, MPUHA/IEkKAlL e
ITOMY MHOXKECTBY. JTO TaK Ha3blBaGMbIU 9KCIMEHCUOHATbHBIE CIOCOD
orpeaeneHus MHoXecTBa. Ecnn KOMMYeCTBO 37€MEHTOB, BXOALLMX
B MHOKECTBO A, HEBEJIMKO, TO 3TOT CHOCO0 BMOJHE MPUMEHUM Ha Npak-
TUKe: JIOCTAaTOYHO Hanucarh BblpakeHWe Buaa A= {al, Ay, e s aN} .
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OnHako npu J0CTaTO4HO GOJIBIIMX MHOMKECTBAX JTOT Cocod He noa-
xoauT. Toraa cnosib3yloT Tak Ha3bIBAEMbIH UHMEHCUOHATLHBIT (HEsB-
HbIH) cnoco® onpeaeneHust MHOxKecTB. OH OCHOBaH Ha WUCMOJL30BAHHH
HEKOTOPOH (YHKLMH (aJIropuTMa), KOTOpasi ONpeAenseT il KakKaoro
NIeMEHTa, NPUHAAIKUT JIK OH JAHHOMY MHOXKECTBY WM HeT. [lyctb
AJIsl HEKOTOpOro MHoxkecTBa A4 omnpejeneHa Takas GyHkuus P, (x).
Ec/in BMECTO NepeMEeHHOM X MOJACTABUTh B €€ BbIPAXKEHUE KOHKPETHbIH
JIEMEHT d, TO pe3yJibTaToM Bbluucienus: P,(a) 6yaer niubo ICTUHA
(true), abo JIOXKDb (false), B 3aBUCUMOCTH OT TOI0, NPUHAIEKUT
WM HeT eMeHT a MHoxkecTBy A. Takum obpasom, dynkuus P,(x)
NPUHUMAET B KAUECTBE aPryMEHTOB 2JIEMEHTbI U3 HEKOTOpoi obJiacTy
(yHuBepcyMa) ¥ BO3Bpallae€T OJHO M3 JIBYX 3HAYEHHU, KOTOpbIE Mbl
3aech obozHauaeM kak MICTHHA u JIOXKD (r. e. dynkuna P,(x) ss-
asercs Apy3HauHOMN). C Apyroii CTOPOHbI, Mbl MOXKEM CaMM ONPEASTINTD
KaKyto-HUOY/Ib BY3HAUHYIO QyHKLUMIO (O(X), MPUHUMAIOLLYIO B Kade-
CTBE apryMeHTa 3HA4eHWs W3 HEeKOoToporo yHueepcyma. Toraa sra
dyHkuus OyeT onpeensaTh HEKOTOPOe MHOXKECTBO, & HMEHHO MHOMKe-
CTBO BCEX TeX AIEMEHTOB YHUBEPCYMa, AJISl KOTOPbIX 9Ta (YHKLMS
Bo3Bpautaer 3HaueHne MCTHUHA. YkazaHHble ABy3HauHble (YHKIHM
B MAaTeMaTHYECKOM JIOTMKE HA3bIBAIOTCS HPEOUKAMAMU.

B kadecTBe mpuMepa pacCMOTPHUM BBIpaKeHHE X < 5. DTO THINHYHOE
BBIpaYKEHUE CpPaBHEHHUA. 3/1ech depe3 x o003HaueHa TiepeMeHHasl, 3Ha-
YeHHsI KOTOpOH OepyTcs W3 MHOXKECTBA BCEX ASMCTBUTEIBHBIX YHCEl.
Torma 510 BhIpaxkeHHe MOXeT npuHuMath 3HadeHuss UCTUHA wnu
JIOXKDb B 3aBHCHUMOCTH OT TOTO, Kakoe 3Ha4YeHHe OynIeT MOACTaBIICHO
BMecTO x. Bompeku ciioskupieiicss MaTeMaTHUeCKOH IPaKTHUKE MBI
MoTTH OBl 3ammcaTh JaHHOE BBIpaKEHHE W B TaKOM BHIe: < 5(x).
3mece <5 — oOo3HadeHWe TpeAnkaTa "ObITh MeHbIne 5. JlaHHBIN
MpenruKaT ompeeseT MHOKECTBO BceX ACHCTBUTENBHBIX YHCEN, KO-
Topble MeHbIne uucaa 5. OOpaThTe BHUMaHHWE, YTO MBI HEKOTOPBIM
KOHEYHBIM 00pa3oM olpeneniii 0ecKOHEYHOe MHOXKECTRO.

AHaJIOrMYHO MbI MOXKEM OIPEJE/NTh C [OMOILUBIO NpeuKaTa
Kpacnuwiii(x) MHOXKECTBO BCEX KPAcHBIX AJIEeMEHTOB. Pazymeercs, Mbl
JIOJIZKHbI UMETb aJIrOPUTM BbIYMCJICHUS JIAHHOTO TPeJMKaTa, T, €. aj-
rOpPUTM OMNPECIICHUS, SIBJISISTCS JIM MPE/UbSBICHHBIN JIEMEHT X Kpac-
HbIM WJIA HET.
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B siBHOM BHJe (PKCTEHCHOHAILHO) NYCTOE MHOMXECTBO 0003HAYaeT-
cq kak { }. MHTeHCHOHAIbHO MyCTOe MHOXKECTBO ONpe/essieTcs ue-
pe3 HEeKU MPeAUKAT, KOTOPbIH JI03KEH JJIsl BCEX MIEMEHTOB YHUBEp-
cymMma.

‘ Mpumeyanue }

Mpegukatel B MaTemMaTM4YeCKOW FOrMke SABMSIOTCA ABY3HAYHbIMU
dyHkumamu. OgHako kak B MaTeMaTuke, Tak U Ha NpakTuKe Hepeako
BCTPEYAIOTCH CUTyauun, K KOTOPbIM 60nblUe NoAXOAUT MHOrO3HaYHas
W, B YaCTHOCTU, TpEX3HayHasa norvka. Tak, Ans HEeKOTOPOro afieMeHTa
X pe3ynbTaTtOM BbIMWCIIEHUS 3HAYEHWA HEKOTOpOoro npepukarta P(x)
MOxeT ObiTb He Tonbko UCTUHA unu JIOXKb, HO 1 HekoTOpoe TpeTbe
3HayeHue, Hanpumep, NULL. lMocrnegHee nHTepnpeTupyeTcs Kak "He
onpegeneHo” unu "He u3BecTHO". Takas fnorvka B TOM UK MHOM BUAe
npyvHATa NpyY NoALEepKKe COBPEMEHHbIX 6a3 gaHHbix. Hanpumep,
ctonbel Tabnuubl 6a3bl AaHHbLIX MOXET coaepXaTb NoOMUMO HabopoB
KaKuUX-TO CMMBOIOB 0C000€e 3HauyeHne NULL, KOTOPOe MOHUMAETCH Kak
"ewle He BBegeHHOE", "noka HenssecTHoe" 1 T. n. OgHako 3amedy, 4YTo
NMOHUMaHUe TPeX3Ha4yHOW NMOTUKK Jy4ylle yCBanBaeTCsi NPy MOHUMaHUn
Knaccu4eckomn ABY3HAYHOMN NTOTUKM.

Mexy MHOXKECTBAMU ONPEAENSNeTCS OmHoueHue gxaoyeHus. Tak,
MHOXKECTBO A BKJIIOUYAETCS B MHOXECTBO B (3TO yTBEpKJAEHUE 3anu-
ChIBaeTCs Kak A C B), ecli KaKAblH DJEMEHT MHOXKeCcTBa A MpUHAA-
JI©KWUT U MHOKECTBY B. B 3TOM ciydae ropopsr, 4To MHOXECTBO A
SBJIAETCA MOJMHOXKECTBOM MHOXecTBa B. JIBa MHOXECTBa paBHbI
(A=B), ecnu A B u BcC A, 1.¢. 00a MHOKECTBA BKJIHOUAOTCS
JpYT B Apyra W, CJieI0BaTelbHO, COCTOST U3 OJIHUX U TEX K€ JIEMEH-
ToB. QUeBUIHO, YTO JIIOOOE MHOMKECTBO SABJIAETCS CBOMM IMOAMHOXE-
CTBOM, T.e€. Jjs1 JIIOOOro MHOXKECTBA A BBLIMOJHSAETCS OTHOLIEHHE
Ac A. Opnako B 00LeM ciiyuae u3 Toro, uro A C B, eule He chejy-
er,uto BC 4.

Ilycmoe muooicecmeo & BKIIOYAETCS B TI00O0€ MHOXKECTBO, T. €. IS
m000ro MHOKECTBa 4 UMEeT MeCTO BKITKOUeHue & C 4. OToT dakr,
XOTb OH M OYEBUICH, MOKHO J0KazaTk. llpeanonoxum, uto & C 4
J10%HO. Ho 3T0 MOKET OBITH TOJBKO B TOM Clly4ae, KOTJa CyIECTBYET
HEKWH 37IEeMEHT X, Takoi, uto x€& u x¢ A. OnHako 3TO He BO3-
MOKHO, T. K. [[yCTOE€ MHOXKECTBO &) HE MMECT BJIGMEHTOB MO OIpee-
JICHHIO.
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He crnenyer cMelumBarh OTHOLUEHWE MPHUHAJIEKHOCTH € MEXLY dJle-
MEHTaMH 1 MHO)KECTBAMU M OTHOLLEHHE BKJIIOUEHUS C MEMKIy MHOXKe-
crBamu. Tak, Hanpumep, ecnii x€ A U A € B, TO 3TO ellie He O3Ha4aeT,
yro xe€ B. Jlpyroii npumep: eciu A= {B, a, c} u B= {a, d} ,
T0 B A, HO He BepHO, uTOo B < 4. BepHo nuiiib, 4To {B} cA,rT.e.
MHOXKECTBO, COCTOSILIEE W3 2JeMeHTa B, fABnsercs MNoJAMHOMKECTBOM
MHoxecTBa 4. MHave roBops, aieMeHTbl HEKOTOPOro MHoXecTBa A
caMmu MOTyT ObITb MHOXECTBAMU, HO BJIEMEHTbI MOC/eAHUX He 00s13a-
TeJbHO ABJAIOTCA dleMeHTaMu MHoxecTBa A. Tak, B paccmarpuBae-
MoM npumepe a€ A, ae B, de B, Ho d ¢ A. 3aMeTuM Takxke, 4TO
3MeMEHT M MHOXECTBO, CO/eprKalliee €AMHCTBEHHbIH 3TOT 3JeMEeHT
(T. e. x U {x}), — pazHble MOHITUSI.

Hag mMHOecTBaMH MOYKHO BBITIONHATH pa3IMuHbIE ONeparu: o0be-
nurenre (UJ), mepeceuenne ([)), BBIUMTAHHE (—) B AEKAPTOBO MPOU3-
BeJeHHue (x).

Obveounenue muodcecms A u B eCTb MHOXKECTBO, 0003HaYaEMOE KaK
AU B, KOTOpOE COAEPIKUT BCE DIIEMEHTHI MHOKECTBA A U BCE dle-
MeHTbl MHOxecTBa B. Ilycts, Hanpumep, A= {a, b, c, x, y} R
B= {a, b, x, y, Z} . Torna AUB= {a, b,c,x, v, z} . Hanommro, uto
B JHOOOM MHOXKECTBE BCE DJIEMEHThI JIOJKHBI ObITh pasjiuunbl. Jpy-
UMM CJIOBAMH, MHOXKECTBO A B COAEPIKUT TOJILKO TaKME DJIEMEH-
Thl, KOTOPbIE MPUHAJJICKAT MHOKECTBY A WIM MHOKECTBY B (BO3-
MOKHO, 1 060UM 01HOBpeMeHHO). B uactHocTn, AU = 4.

Iepeceuenue mnodxcecme A n B ecTb MHOXKeCTBO, 0003HaUaeMOe Kak
A(1B, KOTOpOe CONEp:KHT BCE O3JIEMEHTHI, MPUHAMICKAIIHE KaK
MHOXECTBY A, Tak U MHOXecTBY B. Ecu Takux 31€MEeHTOB HET, TO
nepeceyeHrne MHoKecTB mycto (A(1B=C). Hanpumep, mycTsh
Az{a, b,c, x, y} , Bz{a, b, x, y, z} . Torma AﬂBz{a, b, x, y}.
B uactaoct, A\ D= .

Bbiuntanue u3 MHOKeCTBA 4 MHOXeCTBA B JaeT B pe3ysbTare MHO-
JKECTBO, Ha3blBAEMOE PAZHOCHIbIO ITUX MHOKECTB, U 0003Hauaercs
Kak A— B . DT0O MHOXKECTBO COAEPIKHUT BCE 3JEMEHThl MHOXeCTBa A,
KOTOpblE He MpuHajiexkaT MHoxkecTBy B. Hanpumep, nycrb
Az{a, b,c,d, x, y}, B:{a, b, x,y, z}. Torna A—B:{c, d}.
B uvactHocTu, A—J = A. Ecau mHoxkecTBa 4 U B He mepecekaroTcs
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