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BBEJEHUE

aK M3BECTHO, /I U3y4YeHUs HOBOTO A3bIKa TpeOyeTcs 3HAYH-
TeJIbHAA 3aTpaTa CHJI ¥ BpeMeHH, I03TOMY CTOUT OCTAHOBUTHCA
Ha IPUYMHAX, KOTOPbIE MOTYT IMOOYAUTD K M3y4eHUIO s3bika SQL.

SQL (Structured Query Language — A3bIK CTPYKTYPUPOBAHHBIX 3aITPO-
COB) SAIBJIAETCS SA3BIKOM PEeJIALIIMOHHBIX 623 JaHHBIX, KOTOPHIE y>Ke Ha IPo-
TSOKEHUY MHOTHX JIET 3aCJTY?KEHHO MOJIb3YIOTCS TPU3HAHUEM Y pa3paboT-
YMKOB UH(POPMAILIMOHHBIX cucTeM. CoueTaHre ITPOCTOTHI U HAVIAAHOCTH
OCHOBHBIX IIOHATUHN C UX CTPOTUM MaTeMaTHIECKUM 000CHOBaHUEM 00e-
CIIEYIUTH ITMPOKOE PacpoCTpaHeHe PEISAIMOHHbIX 0a3 JaHHBIX. SQL —
3TO NEPBHIN U €JUHCTBEHHBIN A3BIK PAOOTHI C 6a3aMU JAHHBIX, KOTOPHIT
IIOJIy4YWJI IIMPOKOE PAaCIpPOCTPaHeHMe U NTOAAeP:KMBAETCA BCeMU IIPOU3-
BOAUTEIAMU KOMMEpPUYECKUX pesAnoHHBIX CYB/I.

SQL He siB/II€TCA OT/I€TBHBIM IIPOT'PAMMHBIM ITPOAYKTOM, TOZ0OHBIM
0bUCHBIM NPUTOKEHUAM, cUCTeMaM IporpaMmmupoBanusa win CASE-
CHCTEMaM, €T HeJIb3s1 IPUOOPECTH B KOMITBIOTEPHOM MarasuHe. SQL saB-
JiAeTCA BQXKHENIINM KOMIIOHEHTOM MeTO/J0JIOTUU U TEXHOJIOTUU peJIAlU-
OHHBIX 623 JAHHBIX, HEOThEM/IEMOM YacThio pesanronHou CYB/I. Be3 SQL
HEMBICTIMBI pa3paboTKa Y SKCIUTyaTallUs PEeJIALIMOHHBIX 0a3 JaHHBIX.

B cocraBe CYB/l SQL BrinosHAET MHOXKeCTBO GYHKIMNA. Ero MoXxHO
HCII0JIb30BATh B UHTEPAKTUBHOM PEeXUMe 110 IPUHIIUITY «3aIIPOC-OTBET>.
SQL sBsieTCs IOABA3BIKOM 6a3 JaHHBIX B 00CTaHOBKE ITPUKJIAHOM MTPO-
rpaMMBl, COCTaBJI€HHOU Ha A3bIKe IporpaMMUpoBaHua. SQL — 3To A3bIK
3aMpoCoB B IPUJIOKEHUAX MHOTOII0JIb30BaTEIbCKON KINEHT-CEPBEPHOM
cucteMbl. SQL — 3TO A3BIK a/IMUHUCTPUPOBAHUS 6a3 AaHHBIX. JIIoO6OMY
npodeccroHaty, ABAAETCA JIU OH KBaIUPUIIMPOBAHHBIM I10JIb30BaTeIeM
6a3bl JAHHBIX WU MPUKJIAJAHBIM TPOTPAMMUCTOM WU aZIMUHHUCTPATO-
pom 6a3 aHHbIX, HEOOXOAMMO 3HATh A3BIK SQL. TakuM 06pa3oM, 3HaAHUe
sa3vlka SQL ssnsiemces 06s13amenvHbiM 01 cneyuanucma 8 obiacmu pas-
pabomku u conpogoxcoeHust 6a3 0aHHbLX.



BBEZJEHUWE

SQL cozmaBascs B cepeanHe 1970-x rofioB coTpyaHukamu ¢upmel IBM
KaK BBICOKOYPOBHEBBIH /leKJIapaTUBHBIN A3bIK, OCHOBAHHBIN Ha peJAIU-
OHHOM ucuucaeHuu. [Ipeanoxenua SQL onuchBalOT faHHBIE, KOTOPbIE
HeoOXO0ZIMO TIOJTyYUTh, a He ONpeJeIoT ClIocob orCcKa pe3y/bTara.
Ocob6eHHOCTh TPEAJIOKEHUH ATOTO S3bIKa COCTOUT B TOM, YTO OHHM OPHUEH-
TUPOBAHBI B OOJIBINEN CTETIEHN Ha KOHEYHBIN pe3yIbTaT 00paboTKY JaH-
HBIX, YeM Ha IMpOoleypy 3ToH o6paboTku. VicxomHas Bepcus sS3bIKa Ha-
3piBastack SEQUEL (Structured English QUEry Language — anmmmiickuii
CTPYKTYPUPOBAHHBIU A3BIK 3aIIPOCOB) SICHO TOBOPUT O HAMEPEHUM €0 aB-
TOPOB CO37aTh S3BbIK, OJIM3KUM K ecTeCTBeHHOMY. Y 3TO UM yzanochk. Ko-
MaHZBI SQL BHITVIAAAT KaK OOBIYHBIE MTPEJIOKEHYS aHTJIMHCKOTO S3bIKa,
YTO yIPOUIAeT UX U3y4eHUEe U IOHUMaHue.

Htak, SQL docmamouHo 1e20K U NOHAMEH 011 0CB0EHUA.

SQL aBigeTcqa pelauOHHBIM A3BIKOM. Ero oCMBIC/IEHHOE U3ydyeHue
Mpe/IoaraeT 3HaKOMCTBO C PeJIAIIMOHHON MOZIebIO IAaHHBIX. OCHOBHBIE
KOHIIEMINU PEJIAIIMOHHON MOJie/Td BKJIIOYAIOT OlpeZieieHre CTPYKTYPhI
Y TUTIOB JJaHHBIX, OTIpe/ieJieHre MHOXKeCTBa oTlepalyuii, I0IyCTUMBbIX Ha/l
3JIeMeHTaMU CTPYKTYPHI JAHHBIX, U ONpe/ieJieHre MTPaBUI LIeJIOCTHOCTU
JIAHHBIX, PETyJIUPYIOIINX AOMYCTUMbIE OTHOIIEHUA MEXAY dJIeMEeHTaMU
CTPYKTYPBI IaHHBIX. BeeicTBHE MOMYIAPHOCTU PENAIMOHHON MOZAeIN
B MMy OJTMKALIUAX, TTOCBAEHHBIX METOOJIOTUY ITPOEKTUPOBaHMA 6a3 JaH-
HBIX, BCETZIa MOXKHO HAaWUTH MOAPOOHOE OITMCaHUEe PEAIMOHHON MOZETN
(mamrpumep, B [1-5]). SQL Bcerza ObL1 M1 OCTaeTCA aKTyaaIbHOM ITPOOIeMOT
METO/I0JIOTHUHU NTPOEKTUPOBaHUA 6a3 faHHbBIX. Ha cell cueT Takke nMeeT-
CsT MHOXXECTBO MyOIMKaLMM, B TOM YHCJIe yueOHOTO XapaKTepa, Kak B ITe-
YaTHBIX U3/JaHuAX [6-8], Tak U B aeKTPOHHBIX pecypcax [9, 10]. Takum
obpazom, camocmosimenvHoe udyueHue SQL Ha ocHoBe 0OUWUPHO20 Memo-
Jduuecko20 obecneueHuss — 8NoJIHe peaibHoe 0ei0.

Bo3HuKHYB Kak pupMeHHBIH cTaHgapT, SQL o dakTy npuobpe cra-
TyC MEeXAyHAapOAHOTO A3bIKa. Ero mepBas nosHOILleHHAA BepCcua U3BeCTHA
kak ctaHzgapT ANSI SQL-89. OToT cTaHzapT okasasca AajeK OT COBepIIEeH-
CTBa, UMeJI YPE3BBIYANHO OOIIUI XapaKTep U JOIyCcKajl OYeHb IMTUPOKOe
TonkoBaHue. ONIBIT UCIO/Ib30BaHUA SQL MO3BOUII JOMIOTHUTD TIEPBBIN
CTaHZAPT HOBBIMHU BO3MOXXHOCTAMHY, HEOOXOAUMBIMH JJISI peaTu3aliuu
sI3bIKa B cocTaBe komMepdeckux CYB/I. Ha aToit ocHoBe ObUT pa3pabo-
TaH ctanzapT ANSI SQL-92, KOTOpBIM IPUHATO CYUTATh UCTUHHO pesif-
IMOHHBIM. [lociie ero MpyUHATHA CTAJI0 BO3MOKHBIM TOBOPUTH ITPO CTaH-
JapTHyto cpeny SQL-opueHtupoBanHou CYB/]. B HacTos1lee BpeMs 3TOT



BBEZJEHUE

CTaHZAPT NOAEP>KUBAETCA MPAKTUYECKU BCEMU COBPEMEHHBIMU PeJIAIU-
oHHbIMU CYB/I. X0TA KOHKpeTHBIE peasusanuu, AuanekTel SQL, noazep-
’KMBasd CTAaHZAPT B VIAaBHOM, OTJIMYAIOTCA OT HEro, Kak MpaBwWio, B CTO-
poHy pacimiupenuda. HaunHaromeMy noss3osamento SQL nosnesHo 3aHams
803MOJNCHOCMU cmaHdapmad.

A usydyenusd a3pika SOL HaunHaIeMy [0JIb30BATEIIO IIpejiaraeT-
s UCTIOTb30BaTh ero auaneKT Access SQL (Microsoft SQL Jet) B UHTepak-
TUBHOM pPeXMMe, CBOOOZHOM OT IMPOOIeM IMTPUKJIAZHOTO ITPOTPAMMHUPO-
BaHUS Y 3HAHUA S3bIKOB IPOrPaMMUPOBaHUsA. BIOOp Access 00yCIOBIEH,
IJIaBHBIM 00pa30M, IOCTYITHOCTBIO U PACIIPOCTPAHEHHOCTHIO 3TOTO TIOITY-
JIIPHOTO MMPOTPAaMMHOTO MPOAYKTA.



PENAIIMOHHAA MO/IEJIb JIAHHBIX

eJAIMOHHAsA MoZenb Oblma mpegyoxeHa 3. . Koagom
B 1970 rozy [1] kak cpeACTBO CTPYKTYpPU3aALIUHU JAHHBIX, OCHO-
BaHHOE Ha CTPOTUX MaTeMaTUYEeCKUX MMPUHITUTIAX.

YTo Takoe «MOJieb JaHHBIX» U B YACTHOCTH «PeJIALIMOHHAsA MO/Je/b
JlaHHBIX»? [Ipexze ueM faBaTh olpe/ie/ieHHe TIOHATHUIO MOJENU JAHHBIX,
OTMETUM HEKOTOPbI€ KOJUIM3UU TEPMHUHOJOTUYECKOTO XapaKTepa, CBA-
3aHHbIE C TEPMHUHOM «MOZeJb JaHHBIX».

Jlesio B TOM, YTO MOHATHE «MOJENb JaHHBIX» YIIOTPEOIAETCA B ABYX
Pa3HBIX KOHTEKCTaxX, OTIMYAIOIINXCA TOU POJIbI0, KOTOPYIO UTPAeT MO-
ZleJib JaHHBIX B MoZieTupoBaHuu [11].

Bo-1iepBbIX, MOZIENTb JAHHBIX PACCMATPUBAETCA KaK MoOdesib npedmem-
Hotl ob1acmu, T. €. pe3y/bTaT MoZleTUpOoBaHuA. V1 B Hell JO/KHBI OBITH Y4-
TEHBbI CTaTu4YecKue (CTPYKTypHbIe) U JUHaMUYecKue (MoBeJeH4YecKure)
acCIleKThl TpeAMeTHOM obacTu. [Ipy Tako¥ TPAaKTOBKE OHATHSA «MO/ETh
JAHHBIX» 00BEKTOM MOZETUPOBAHUSA, CTPOT'O TOBOPS, ABJISIOTCA HE JaH-
HbIe BOOOIIe, a KOHKpeTHAas 6a3a JaHHbIX. B TAKOM KOHTEKCTE IPaBUIb-
Hee TOBOPHUTH HE O MOZIEJIU JaHHBIX BOOOIIE, a 0 Mozeny 6a3bl JaHHBIX
KOHKDPETHOM ITpeIMeTHOM 00J1acTH.

Bo-BTOpBIX, MOZIe/Ib JAHHBIX YaCTO pacCMaTpUBaeTCA KaK COBOKYN-
HOCMb UHCMPYMEHMANbHBLX cpedcma, C TTOMOIIBI0 KOTOPBIX MTPOUCXOAUT
omnpeziesieHre U pa3paboTKa MOZENU JaHHBIX IIPEAMETHON 00/IacTH KaK
pe3ysibraTa MoZenrpoBanus. OnpezeneHre MoJey JaHHbIX B TAKOM KOH-
TeKCTe BRIVIAAUT Tak [2]:

MO/iesIb JaHHBIX — 3TO COBOKYITHOCTD AOMYCTUMBIX CTPYKTYP /aH-
HBIX U OTllepaluii HaJl HUMHU, TIoAlepKUBaeMasi KOMIIbIOTEPHOM cpe-
oy (B T.4. CYB/), Asd onpe/eseHus JIOTUIECKON CTPYKTYPHI Oa3bl
JJAHHBIX ¥ AMHAMWYECKOTO MOJEJIUPOBAHUA COCTOSTHUM MpeaMeT-
HOM 00J1aCcTH.



CTPYKTYPA IAHHBIX

B onpeiesieHMY TOHATUA MOZAEIU JAHHBIX UCIIONb3yeTCs TEPMUH «JI0-
ITyCTUMBIE». Pedb UIET O TOM, YTO PEaJbHbI MUP U €r0 OTOOpaKeHHe
B KOMITIBIOTEPHOU cpejie HaXOAATCA MO/ BIUAHUEM HEKOTOPBIX OrpaHU-
yeHUl (OrpaHWYEHUH 1IEJIOCTHOCTH), KOTOPBIE TUOO IIPUCYIIU IPUPOJE
peasbHOU JIeCTBUTENBHOCTH, TNOO0 CBA3aHBI C 0TOOpaKeHUEM MOJesTb-
HBIX MPe/ICTaBJIeHUN B KOMITbIOTEPHOH cpejie.

HTak, B oripeZieieHre MoJIeiv IAHHBIX [3] B MHCTPyMeHTaIbHOM CMBIC-
Jie BXOJAT:

e OIpeZiejieHUE TUIIA CTPYKTYPhI JAHHBIX;

e oIpeze/ieHNEe OTPAaHUYEHUH 1IeJOCTHOCTH, OIPeAeIAI0NINX J0ITy-

CTHMBbIe OTHOIIIEHUS MEKy 3JleMeHTaMU CTPYKTYPbI JAHHOTO THUIIA;

e OIlpeZieJieHWEe MHOXKECTBa oIepalluii HaJ JaHHBIMY 3TOT'0 TUIIA.

OTO ompeziesieHHe MOZEIU JaHHBIX B IOJTHOW Mepe TPUMEHUMO U K pe-
JIAITMOHHOM MO/IesU IAHHBIX. VITaK, TEpMUH «peJAIMOHHAA MOJeb 1aH-
HBIX» YIIOTPeOJIsIeTCss KAaK COBOKYITHOCTb MHCTPYMEHTA/IbHBIX CPE/ICTB.

CTPYKTYPA JAHHBIX

JIroOble JaHHbIE, MCITOIb3yeMble B MOIETMPOBAHUH, UMEIOT CBOU TUTIBI
JaHHBIX. Kakye TUIIBI JaHHBIX OAJePXKUBAET PeNAIMOHHAA MOJEb?

B rmiepBoM puOIKEeHUY TPUHSATO Pa3/INYaTh TUITHI IAHHBIX NPOCMble
U cmpyKmypuposaHHsle [4].

IIpocmsle, unu amomapHvle, mMunsl OAHHbLX He 00IaZal0T BHyTPEHHEH
CTPYKTypOU. JlaHHBIE TAKOT'O TUIIA HA3bIBAIOT CKAJASAPHBIMHU. K mpoCcThIM
TUIIAM JAaHHBIX OTHOCATCS, HAIlpUMeD, CJIeAYIOIIHe TUTIbI:

e JIOTUYECKHH;

® CTPOKOBBIM;

e YNCJIeHHBIN.

OTOT CITMCOK MOXKHO PACIIUPUTh U YTOYHUTB, 0OABIISASI APYTHUE TUTTHI:
LIeJIBIN;

BeIlleCTBEHHBIN;
JaTa;

BpeMs;

JeHEeXKHBIM;
TepevyrCaAuMBbIN;
WHTEePBAJIbHBIN U T. 1.



PENAMOHHAA MOZEJb JAHHBIX

CmpykmypupogaHHble Munsl OAHHbLX TIPeAHA3HAYEHBI IJI 3aJaHUS
CJIOXKHBIX CTPYKTYP AaHHBIX. CTPYKTYpHpOBaHHbBIE TUIIBI JaHHBIX KOH-
CTPYUPYIOTCS M3 COCTABJIAIOIINX 3JIEMEHTOB, Ha3bIBa€MbIX KOMITOHEHTA-
MM, KOTOPBIE, B CBOIO O4Yepesib, MOTYT 00J1aZIaTh CTPYKTYpOIi. B kauecTBe
CTPYKTYPHUPOBAHHBIX TUIIOB JaHHBIX OCOOEHHO PacIIpOCTPaHEeHbI CIIEe/y-
OIIME TUIIBI JAHHBIX:

e MAaCCHBBHI;

e 3amnucu (CTPYKTYpBHl).

OO6IIUM /IS CTPYKTYPUPOBAHHBIX THUIIOB JAHHBIX SIBJISAETCS TO, YTO
OHM UMelom eHympeHH00 cmpykmypy. [Ipu paboTe ¢ MaccuBaMU WIN
3aMUCSIMM MOKHO MaHUIYJIMPOBATh MAaCCUBOM WJIY 3aITHChHIO KaK C e/IH-
HBIM IIeJIBIM (CO3aBaTh, yAaAATh, KOIUPOBATh lieJible MaCCUBHI WU
3alMcu), TakK ¢ U UX KOMIIOHEHTaMU. J[JIT CTPYKTYpUPOBaHHBIX TUIIOB
JIAHHBIX CTh CIelraNbHble GYHKIINHU — KOHCTPYKTOPHI TUIIOB, TIO3BO-
JIAIONIME CO3ZlaBaTh MaCCHUBhI WM 3allMCU U3 3JIeMEHTOB OoJiee Tpo-
CTBIX TUIIOB.

PaboTas Ke ¢ IPOCTBIMU TUIIaMU JJaHHBIX, HAIIPUMED C YMCIOBBIMU,
MBI MAaHUITYIUPYeM UMU KaK HeJleTUMbIMU 1[eJTBIMU 00bEeKTaMH.

Tak BOT, peJIilIMOHHAsT MOZieJib TpeOyeT, YTOOBI TUITHI UCIIOIb3YEeMBIX
JIAaHHBIX OBLTH MPOCTBIMU. HO YTO 3HAYUT «IIPOCTHIE»?

JI1s1 pesIIMOHHOM MO/Ie/TV JaHHBIX THII UCIIOIb3YeMBIX JaHHBIX CaM
1o cebe He BakeH. TpeboBaHUe, YTOOBI TUII JAHHBIX ObLT NPOCMbIM, HY>KHO
ITOHUMATh TaK, YTO 8 PeSAUUOHHBLX ONePayUsaX He 00INCHA YUUMbIBAMbCS
B8HYMpeHHAS cmpykmypa oaHHblx [4]. KoHeYHO, AOKHBI OBITH OITMCAHbI
JIeHiCTBUS, KOTOPBIe MOYXHO IMTPOU3BOAUTD C JAHHBIMH KaK C €JUHBIM Ife-
JIBIM, HaIlpUMep JlaHHbIE YMCIOBOT'O TUIIA MOYKHO CKJIaIbIBATh, ZJISI CTPOK
BO3MOJKHa Ollepallisa KOHKaTeHalllH U T. .

B peJIsIIIMOHHON MOZIE/TU JAHHBIX C [IOHATHUEM THIIA IJAHHBIX TECHO CBS3a-
HO TIOHATHE JOMeHA, KOTOPOEe MOYKHO CUUTATh YTOYHEHHUEM THIIA JaHHBIX:

JIOMEeH — 3TO CeMaHTHU4YecKoe MOoHATHUe. /JoMeH MOXXHO paccMaTpHU-
BaTh KaK IMOAMHOKECTBO 3HaUeHHUI HEKOTOPOT'O TUTIA JaHHBIX, UMEeI0-
1ee onpeZieIeHHbIU CMBICII.

JloMeH xapaKTepUusyeTcs CleyIOIINMU CBOMCTBaMU:

® UMeeT YHUKaJIbHOE UMS;

e oIpeZieJieH Ha HEKOTOPOM IIPOCTOM (CKaJApPHOM) THUIIE JaHHBIX
WU Ha pyroM JOMeHe;



CTPYKTYPA IAHHBIX

e MOXXET UMEeTb HEKOTOPOE JIOTMIECKOE YCIOBHUE, TO3BOJIAIOIIEE OITH-

caTb ITOAMHOXXECTBO JaHHBIX, IOMYCTUMBIX /I JaHHOTO IOMEHa;

e MOXKeT ObITh 3a/1aH ITepevrCcIeHNeM MHOXKECTBA IOy CTUMBIX dJIe-

MEHTOB JJaHHBIX;

e HeCeT OIpe/IeIEHHYIO CMBICJIOBYIO HArpy3Ky.

JloMeH ¥ THII JaHHBIX — 3TO pa3Hble MOHATHA. JIOMEH IIpe/CTaBIs-
eT co00¥ MOAMHOKECTBO ZIOMYCTUMBIX 3JIEMEHTOB JaHHBIX HEKOTOPOTO
TUIIa, UMEIOIIlee CeMaHTHUYEeCKH 3HaYnMoe UMA. OTIn4Yue JoMeHa OT IHO/-
MHO>KeCTBA JaHHBIX HEKOTOPOT'O TUIIAa COCTOUT UMEHHO B TOM, YTO 00MeH
ompaxicaem ceMaHmMuKy, onpeAeIeHHYIO TpeIMeTHOM obacTbio. MoKeT
OBITh HECKOJIBKO IOMEHOB, COBITAIAIONINX KaK ITOAMHOKECTBA, HO HECY-
VX Pa3JIMIHBIN cMbIC]A. HampuMep, Ha MHOXKECTBE HEOTPUIATENTbHBIX
I[eJIBIX YHCEJ MOTYT OBITh OINpeZeIEHbI JOMEHBI «TabeIbHBIN HOMED»,
«CTaXK», «OTIYCK», «BO3PACT», HO CMBICJI 3TUX IOMEHOB Oy/IeT PA3TMIHBIM,
1 3TO OyZyT pa3JIMIHbIE JOMEHBI.

[ToHATHE TOMEHA ITOMOTAET MPaBWIBHO MOJETUPOBATD ITPEIMETHYIO
00J1aCTh, UCKJTIOYasi HEKOPPEKTHBIE CPABHEHUS CEMaHTUYECKH Pa3HOPO/-
HBIX JaHHBIX. HEKOPPEKTHO, C IOTUYECKOW TOYKU 3PEHUA, CPAaBHUBATh
3HaYeHUA U3 Pa3TNIHbIX IOMEHOB, ZIaXKe €CJTU OHU UMEIOT OAMHAKOBBIHN
TUI. B 3TOM NpOABIIsIETCA CMBICIOBOE OTPAHUYEHME IOMEHOB.

EZMHCTBEHHBIM CPEICTBOM CTPYKTYPU3AI[UH TaHHBIX B PEJIAITMOHHOMN
MO/IEJIU SIBJISIETCS OTHOIIEHHUE.

OTtHomeHwue (Mo-aHIIUIHCKY relation, oTclo/ja MpOUCXOAUT Ha3BaHUE
MOZIEJIN) — 3TO MHOXXECTBO CO CITeITMPUIECKUMU CBOMCTBAMHM.

B Teopr¥ MHOXECTB OTHOIIE€HHEeM R HasbIBaeTcs IMOAMHOXKECTBO
ZIeKapTOBa IPOM3BE/€HUA MHOXECTB D;:

Rc D xD,x...xD, ={d,,d,,....d )| d e D rdye D,n...nd, eD,}.

OTHOIlIeHUEe TIpeACTaBIsgeT cOO0H MHOXXECTBO N-apHBIX Kopmedcell
tuna {d,,d,,...,d,) (n — 4KC/I0 MHOXECTB-COMHOXHUTEIEH Dj). KopTrexu
00pa3yIoTcs U3 3JIEMEHTOB MHOYKECTB D; 110 ofHOMY M3 Ka)K/IOT'O B 3a/IaH-
HOM MOpAZKE.

[Tpumep AekapToBa MPOU3BEJEHUA MHOXeCTB A = {a,, a,y U B =
= {by, by, bs}:

AxB:{(a[,bj>|ai € Anb, e B} =

= {<a1 ,b] ),(a, ,b2 >a<a1 ,b3 >a<a23b1 >a<a2:b2 >a<a2ab3 >} .



PENAMOHHAA MOZEJb JAHHBIX

B MaTemaTuke OTHOIIeHUE — He 6ojiee YeM abCTPaKTHBIA OOBEKT.
B MozenupoBaHUU JAHHBIX OTHOIIIEHNE HATIOHAETCSA CoZlepKaTeTbHbIM
CMBICJIOM ¥ TIPUMEHSETCS JIA OIpe/iesieHrsI OObeKTOB peabHOU Jei-
CTBUTEJIBHOCTH U CBA3EU MKy HUMU.

B TeopuM JaHHBIX OTHOIIEHHWE OIpeZENIeHo Ha JoMeHax D;. /lomeH
MIpe/ICTaBIIAET COO0M NMEHOBAHHOE MHOXXECTBO 2JIEMEHTOB JJaHHBIX CKa-
JIAPHOT'O TUIIA.

B MozempoBaHUM JaHHBIX IOMEH UTPAET POJIb 00JIaCTH olpezeie-
HUA aTPUOYTOB A; — criennpUKaToOpOB CBOMCTB MOJETNPYEMBIX O0BEK-
TOB U CBSI3ed MeXAy HUMH. ATpUOyTaM Kak crierudpuKaTopaM CBOUCTB
CYLTHOCTEN WIU CBsI3el MPHUCBAMBAIOTCA CEMaHTUYECKY 3HaYUMble UMe-
Ha, KaK ITpaBWiIo, B GOpMe CyIecTBUTENbHOTO. [IpryeM Ha 0ZJHOM IoMeHe
MOTYT OBITh OITpe/ieJIEHB HECKOJIBKO aTpUOYTOB, HO JII0O0U aTpubyT MO-
’KeT OBITh OIpe/ieIEH TOJIbKO Ha OJHOM ZIOMEHE.

Ec/i oTHOIIIEHWE MOZIENTUPYET TUTI OObEKTAa WU THII CBSI3H, TO €T'0 dJIe-
MEHTBI — KOPTEXHU — IPECTABISIOT 3K3EMIUIIPBI 0OBEKTOB WU CBSI3EH.

HarmagaeiM 06pa3oM OTHOIIEHUS SABJSIETCS peslAyUOHHAs mabauud.
OTHoIIeHre, T0J00HO TabIHIlEe, COAEPKUT 3aT0JIOBOK U TEJIO0. 3aT0JIOBOK
OTHOIIEHWUS TTPE/CTABIEH KOHEYHBIM MHOXECTBOM aTpuOyTOB. ATpHUOY-
ThI A; OTIP€/Ie/IEHBI Ha COOTBETCTBYIOIUX IOMeHax D; 1 B 3ar0JIOBKE IIpe-
CTaBJIeHbl CBOMMHU CO/lep>KaTeIbHBIMU MMEeHaMHU.

Teslo OTHOLIIEHUA COAEPKUT MHOXXECTBO KOPTeXKeN-CTpoK. B kKax-
ZIOM i-KOpTeXe IS KaXXJ0TO j-aTpubyTa MMeeTcs OZHO eIUHCTBEHHOE
3HaueHUe, IpUHaJIexallee j-I0MeHY.

MaxkcuMaabHOe YHCJI0 CTPOK-KOPTeXKel Ha3bIBaeTCsA KapAUHAIbHBIM
4uca0M (MOIIHOCTBIO) OTHOIIEHUS. YHUCIO CTOMOI[OB-aTpUOYTOB Ha3bI-
BaeTCs CTeNleHbI0 OTHOILIEHHUS.

OTHollleHUe, TOUHee, lepeMeHHasA-0THOIlIeHre, UMeeT UM, JOIy-
ctuM R. ATprOyTHI, OTIpeZie/IeHHbIE Ha IOMeHax, TaK’Ke UMEeIOT MMeHa, Ha-
npumep A,, A,, ..., A,. 3aTOJIOBOK OTHOIIIEHUS NHaYe Ha3bIBAETCsA CXeMOM
OTHOIIIeH A. Cxema OmHOuleHUS 3a/]aeTCsl UMeHeM OTHOIIIeHUA U UMeHaMU
atpubyToB R(A, A,, ..., A,). OK3eMNIAp OMHOWEHUS, LTV 3HAYEHHE TTepe-
MeHHOU-OTHOIIIEHMsI, 00pa3yeT TeJI0 OTHOIIEHUS (PEAIMOHHYIO TaOHITY).

Habop B3anMOCBsI3aHHBIX OTHOIIIEHUI HAa3bIBAETCS PEJIIIUOHHOM Oa-
30 JaHHBIX. A HAOOP 3aT0JIOBKOB (CXeM) OTHOIIIEHUH BXOZAIINX B 6a3y
JTAHHBIX HA3bIBAETCS CXEMOM PeIAIMOHHOM 0a3bI JaHHBIX.

MaHUITy TPy peAINOHHBIMY TaOIUIIaMU, CJIeyeT TOMHUTD, 9TO Ta-
6siMIIa ¥ OTHOIIIEHWE — He CHMHOHUMBI. OTHOIIIEHE — 3TO MHOXKECTBO
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OTrPAHUYEHUA IEJOCTHOCTU

co crerupruIecKUMIU CBOMCTBaMHU, a TabIuIla — 3TO HAIVIAAHBIN 00pa3
oTHOIIeHYs. TaGIMIHOE TTpe/icTaBlIeHNE PENAIIMOHHOMN Oa3bl JaHHBIX OY-
ZIeT KOPPEKTHO, €CTM UMETh B BUY ITPAaBH/Ia MHTEPIIPETALINHY 3JIEMEHTOB
TaOJIUIIBI, 33/1AF0IIHIE€ COOTBETCTBUE MEXKAY PEIAIMOHHON U TaOJIMIHON
TepMUHOOTHAMY (Tabt. 1).

Tabauua 1

COOTHOIIIeHHE PeJISIMOHHON U TaOJIUYHOMN TEPMUHOJIOTHU
PenanyioHHass MO/ie/Ib JAHHBIX TaGau4vHOeE TIpecTaBJIeHue
OTHoIIeHNE PenamnuonHas Tabauia
ATpubyt Vms cronbua
Koprex CTpoKa pesIiuoOHHOMN TabIHIbI
JomeH MHO’KeCTBO JOIYCTUMbIX 3HAUEHUH JI CTOIO1A
CreneHb OTHOIIIEHUS Yuesto CTOMOIOB PeAIOHHOM TabIUITBI
MOIIIHOCTH OTHOILIEHUS YHUCIIO CTPOK PENAIMOHHON TabIHITHI
PensairionHas 6asa JaHHBIX COBOKYITHOCTh B3aUMOCBSI3aHHBIX TabJIHUI]

OrpPAHUYEHUA IIEJIOCTHOCTHU

L1eTOCTHOCTDh CTPYKTYPHI ZJAaHHBIX SIBJIAETCSI CHHOHUMOM €€ CUCTEM-
HocTH. ObecredyeHue 1IeJIOCTHOCTH TaHHBIX FTapaHTUPYET UX CUCTEMHYIO
IIOJIHOTY, aZleKBaTHOCTb MOZIE/IA JTaHHBIX MOJENIUPYEMOU MTpeIMeTHO
obacTu.

CTpyKTypa 6a3bl JaHHBIX OTIPe/eISIeTCS He TOJIBKO COCTaBOM 0Opasy-
IOITHX ee THGOPMAIIMOHHBIX 3JIEMEHTOB, HO U XapaKTePOM CBSI3€ii MeXK-
Ay HUMU. CBA3UM COOTBETCTBYIOT 3aBUCHUMOCTSM MEXKAY KOMIIOHEHTaMU
IIpeIMETHOM 061acTH. Besikye 3aBUCHMOCTH IIPeCTaBIIAIOT coO0¥ orpa-
HUYEeHUA Ha BO3MOKHBIE€ OTHOIIIEHUA 3JIEMEHTOB CUCTEMBI.

OrpaHuYeHHs HEeJOCTHOCTH IIPeACTaBIAIOT COO0M YCIOBUS, KOTO-
pBIe OTIPeEeIAIOT JOIMYCTUMbIE OTHONIEHUS MEXAY dJIeMEeHTaMU CTPYK-
TYPHbI JaHHBIX. [IJIT KOHKPETHOI MO/IETH ZJaHHBIX 3TH YCIOBUS BBITTOIHS-
IOTCSI WIM He BBIMOJIHAIOTCSA. CpeficTBOM crellupuKaIiy OTpaHUYEeHUI
1IEJIOCTHOCTH ABJISIETCA A3BIK MAaTEMAaTHUYECKOM JIOTHUKH.
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PENAMOHHAA MOZEJb JAHHBIX

OrpaHuYeHYs [IeJIOCTHOCTH JaHHBIX MIPUHATO KIacCUPUITUPOBATh.
[10 MpOUCXOXKAEHUIO OrPAaHUYEHUA 1IeJIOCTHOCTU IIPUHATO Pa3InyaTh:
e BHYTpPeHHHeE, 00yC/IIOBJIEHHbIE OCOOEHHOCTBHIO THITA CTPYKTYPHI
JAHHBIX, B YaCTHOCTH OTHOIIIEHSI;
e ceMaHTHYecKHe (SIBHBIE), 00yCIOBIEHHBIE CMBICIOM, 3HAUYEHUEM
B3aMMOCBSI3aHHBIX JAHHBIX KOHKPETHOM ITpeZIMETHOM 00JI1acTH.
[To crmoco6y KOHTPOJIA EJOCTHOCTH TaHHBIX, KOTOPBIM OCYIIECTBIIA-
eT penAinroHHasn cuctema (CYB/]) orpaHuveHus LeJIOCTHOCTH, IIPUHSA-
TO pa3nnyarh:
e Oe3omIaraTejbHbIE, TPOBEPKA KOTOPHIX OCYIIECTBIISETCA HEIO-
CPEACTBEHHO B IIPOLieCCe MaHUITYIMPOBAaHUA JaHHBIMU;
® OTJIOXKEHHBIe, IIPOBEPKA KOTOPHIX COBEPIIAETCA I10 3aBePIIeHUN
BCEX MAHUITYJIAIIUHA CO CBI3aHHBIMU TAOIHUIIAMH.

BHYTPEHHUE OTPAHUYEHUA [[EJIOCTHOCTH

BHyTpeHHMe orpaHUYeHNs LIeJIOCTHOCTU JAHHBIX PEIAIIMOHHON MOZien
00yC/IOBIEHBI CBOMCTBAMU OTHOILIEHUS TI0 OTIPe/Ie/IeHUIO KaK MHOXKeCTBa:
e Y OTHOIIEHUS He MOXeT ObITh OAMHAKOBBIX CTPOK-KOPTEXKe;

e TIOPSZIOK CIeI0BAHUA KOPTeXel 3HaueHUs He UMeeT;

e TOPSZOK CIel0BaHUA aTpUOYTOB 3HAaUEHUA He UMEET;

e Bce 3HaUYeHUA aTPUOYTOB aTOMapHHBI (HeJEJVMBI).

YHUKANTBHOCTh CTPOK-KOPTEXKEeH peNAIMOHHON Tabaulbl ABIAeTCA
CJIeICTBUEM OIpeZie/ieHNsI MHOXXeCTBa B MaTeMaTHKe. [/leficTBUTeNbHO,
TeJI0 OTHOIIEHUSI eCTh MHOKECTBO KOPTeXKel U, KaK BCAKOe MHOXKECTBO,
He MOXXET Co/iep:KaTh Hepa3IudUMble 3JIeMEeHTHI.

HeyTiopsZi0ueHHOCTh CTPOK-KOPTEXKel TakxKe SIBJIAeTCs CIe/[CTBUEM
ompezieJieHUs MHOXKeCTBa B MaTeMaTuKe. TeJlo OTHOIIIEHUS eCTh MHOXXe-
CTBO, a3 MHOXXECTBO He yIopszodeHo. OZHO U TO XK€ OTHOIIeHNEe MOXKET
OBITH IIpeZICTABIEHO PAa3HBIMU TaOMUIIAMU, OTIUYAIOIIUMUC TOPAAKOM
cJle[0BaHUA CTPOK. VIHBIMU cJI0BaMU, TaOIULIBI, OT/IMYAIOIINECS TOTBKO
MOPSAZIKOM CJIeZIOBAaHUS CTPOK, CUUTAIOTCA SKBUBAJIEHTHBIMU.

HeymopsazoueHHOCTh aTpUOYTOB 06y CIOB/IEHA TEM 0OCTOATETHCTBOM,
YTO KaXKJABIN aTpUOYT UMeeT YHHUKAJbHOE UM B IIpefiesiax OTHOIIEHUA
Y TIOPAZIOK aTpuOyTOB He MMeeT 3HaueHud. OZHO U TO K€ OTHOILIeHUe
MOXKET OBITh IIpeZICTaBIeHO PAa3HBIMU TAOIUI[AMU, B KOTOPBIX CTOJIOIIBI
U/yT B Pa3JIMYHOM IOpszKe. VIHBIMU C/IOBaMU, TAGIUITBL, OTTNYAIOTHEeCs
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OTrPAHUYEHUA IEJOCTHOCTU

TOJIBKO TIOPSZIKOM CJIEZIOBAHUSA CTOJIOIIOB, CYUTAIOTCA SKBUBAJIEHTHBIMH.

YcioBre aTOMapHOCTH aTPUOYTOB CJIEAyeT M3 ONpeAeIeHUS PEIAIU-
OHHOU MoziesTh. ATpUOYTHI MOTYT OBITh OTIPEZeIEHBI Ha MPOCTHIX THUIIAX
JIAHHBIX (JOMeHaXx), /i KOTOPHIX B PEIAIIMOHHBIX Olepalyax He J0JIK-
Ha YYUTHIBATHCA BHYTPEHHAA CTPYKTYypa LaHHBIX.

MTak, U3 onpejie/ieHrs BHyTPEHHUX OTPAaHUYeHUU 11eJIOCTHOCTHU CJie-
ZIyeT, 94To ZiBe U Oojee TabJIUI] MOTYT CYMTATHCS SKBUBAJIEHTHBIMU IIPU
BBITIOJITHEHUU CIEAYIOIINX YCIOBUM:

e TAOIUIIBI UMEIOT OJJMHAKOBOE KOJMYECTBO CTOJIOIIOB;

e TAOUIIBI COZEPKAT CTOJIOIIBI C OAMHAKOBBIMY HATMEHOBAHUSIMU;

e CTOJIOIBI C OAMHAKOBBIMY HAaMMEHOBAHUSAMU COZEPKAT JaHHbBIE

U3 O[JHUX U TeX Ke JJOMEHOB;
e TAOJUIIBI UMEIOT OAMHAKOBBIE CTPOKH C YY€TOM TOTO, UTO ITOPSAI0K
CTOJIOIIOB MOXKET Pa3TMIaThCs.

BHyTpeHHUE OrpaHUYEHU I[EJIOCTHOCTH ABJISIOTCA be3omidaeames-

HbiMu. VIX mpoBepka penAaiionHoi CYB/] BBITIONHAETCA aBTOMATUUYECKH.

CEMAHTHUYECKUE OTPAHUYEHMA IIEJIOCTHOCTHU

CeMaHTHYeCKYe OTpaHUYEHUS 11eJIOCTHOCTH (WJIM ceMaHTHUYeCKHUe yC-
JIOBUST) TIPUCYIIH CAMOU ITpeIMETHOM 001aCTU ¥ X YIET OCHOBAH Ha I10-
HUMaHUU CMBICJIOBOTO COZiepKaHUA AaHHBIX. CeMaHTUYeCcKre OrpaHu-
YeHUs 1[eJIOCTHOCTH He BBIBOAATCS. DTO CBOMCTBA JAAaHHBIX, KOTOPhIE
BBITIOJIHAIOTCA WX HE BBITIOJHAIOTCA I pacCMaTPUBAaeMOTO OTHOIIIe-
HUA DJIEMEHTOB JJaHHBIX.

CeMaHTUYeCKUE OTPAaHUYEHUS 1[eJIOCTHOCTH JJIs1 KaXKJ0M ITpeIMEeTHOM
obyactu OyAyT CBOU, YTO MPEACTABISIET TPYAHOCTH /I aHATUTHKA. TeM
He MeHee KiaccuduKanusa BO3MOXKHA U ojie3Ha. CeMaHTHYeCKue orpa-
HUYEeHUs 1IeJIOCTHOCTU Pa3inyaroT:

e OrpaHUYEHUs OOBEKTOB,;

e OTpaHUYEHUs Ha CChUIKU (CBSI3M) MEXAY OObEKTaMHU.

B penimMoHHOM IIpeACTaBIeHUY OTPAHUYEHUS EIOCTHOCTH 00bEK-
TOB PEaM3YIOTCSA B BU/Ie OTPAHUYEHUH IIEIOCTHOCTH IOMEHOB, aTpUOY-
TOB Y OTHOIIIEHUH.

OrpaHuYeHUs CCbIOYHOMU 1[€JIOCTHOCTHY WIM OrPaHWYeHHUs, OCHOBAaH-
HbIE Ha CBA3SX MEXK/y OTHOIIEHUSIMU-00'bEKTaMU, TIPOSIBIIIOTCS KaK OTpa-
HUYEHUS IEJIOCTHOCTH PEJIAIIMOHHON 6a3bl JAHHBIX B I[EJIOM.
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PENAMOHHAA MOZEJb JAHHBIX

OrPAHVYEHUA LIEJIOCTHOCTU IOMEHA (ATPI/IBYTA)

OrpaHnyeHUAMH LIeJIOCTHOCTU JOMEeHa ABJIAeTCA Ollpe/ieJieHre MHO-
’KECTBA JIEMEHTOB JIJaHHBIX, KOTOPBIe 00pa3yIoT 3TOT JoMeH. B omnpeze-
JIeHVe JIoOMeHa BXOAUT OIpe/ieIeHHe TUTIA JaHHbIX, 00pa3yIoIInX JOMEH,
a TakXke MHOXXECTBO JIOITyCTUMBIX 3HaUYe€HUI 3/1IeMEeHTOB JioMeHa. MHo-
’KECTBO JIOMTyCTUMBIX 3HaUeHUH MOXKeT OBbITh 3a/JaHO JINOO IepevyncieHU-
eM (CrmrcKoMm), 160 IPY OMOIIH MTOPOXK/AAIONIETO YCIOBUS, HAIPUMep:

®  «I10J1» {MYXCKOMU, ’KEHCKUN };

e «haMWIKs» KAK MHOXKECTBO CTPOK CUMBOJIOB ZITMHOM He 6oitee 20;

®  «OlleHKa» KaK MHOXXeCTBO LIeJIbIX YKceJI B iana3oHe OT 2 10 5 U T. 1.

ITocKoJIBbKY caMU ZIOMeHbI HUKOT/Ia He OOHOBJIAIOTCA B Ipoliecce GpyHK-
I[MOHVPOBAHUSA 6a3bl JAHHBIX, TO OTPAHUYEHUS 1IeJIOCTHOCTH JOMEHOB
He poBepsAtoTcs. OOHOBIAIOTCA 3HAUeHUA aTPUOYTOB, ONpe/ieIeHHBIX
Ha ZioMeHax. [ToaToMy ITpOBepAIOTCA 02paHUUEeHUS UeJI0CMHOCMU ampu-
6ymoe Ha IpeIMeT COOTBETCTBUSA TUITY JAHHBIX MJIH MHOXKECTBY JJOITyCTH-
MBIX 3HaUeHUH, IpruYeM IIPOBEPAIOTCA Beerza U HeMe/JIeHHO.

OrPAHMYEHUA LIEJTOCTHOCTU OTHOLIEHUA

OrpaHUYeHUs IIeJIOCTHOCTH OTHOUIEHUs 6a3UpPYIOTCA Ha MOHATHUAX
GYHKIIMOHATBHBIX 3aBUCUMOCTEN aTpUOyTOB, MOTEHI[UATBHBIX KITIOUEH,
HeoTIpe/ieJIeHHbIX TaK Ha3biBaeMbix Null-3HaueHuAx aTpubyTOB U Jp.

3aBHUCUMOCTH OHUX aTPUOYTOB OT APYTHX SBJIAIOTCS OUYE€Hb PaCIIpo-
CTpaHEeHHBIM TUIIOM orpaHndeHui. Ocoboe 3HaUeHHE UMEIOT 3aBUCUMO-
CTH OT TaK Ha3bIBAEMBIX NOMEHYUANbHBLLX Katodell. CTPOKU-KOPTEKHU OT-
HOIIIEHHS COOTBETCTBYIOT PEaIbHBIM 3K3eMILISIPaM 00BEKTOB, a pealbHbIE
0OBEKTHI Pa3TUIUMBI, UAEHTUDUIIUPYEMBI. DTO 3HAUUT, YTO CPEAU ATPH-
6yTOB OTHOIIIEHUs BCEr/ja HalIeTCs TAKOE UX MTOMHOKECTBO (B TOM YHC-
Jie XOTsI 6Bl OZIH WK HA060OPOT BCE), KOTOPOE OZHO3HAYHO OTIPEAEIIET
000 ApyTro aTpuOyT OTHOLIEHWS, a 3HAYUT, U BCE OTHOIIEHUE B Ile-
soM. Takve KOMOUHAIUU aTPUOYTOB, KOTOPbIE, KaK TOBOPAT, QYHKI[UO-
HaJIbHO TIOJTHO ONPEAEJISIOT APYTue aTpUOyThI, 8 3HAYUT, U BECh KOPTEK
B 11€JIOM, Ha3bIBAIOTCS TIOTEHI[MATBHBIMU KJTFOUaMU OTHOIIEHU.

IToTeHIIMAIBbHBIM KJIFOUYOM Ha3bIBAETCA IIOMHOKECTBO anI/I6YTOB,
KOTOpoOE gﬁyHKL;LLOHCUleO NOJIHO OIIpEAETIAECT 3HAaYE€HUE JI060T0 aTpu-

oyTa.
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OTrPAHUYEHUA IEJOCTHOCTU

TepmuH «pyHKITHOHAIbHAA 3aBUCUMOCTb>» 03HAYaeT OJHO3HAYHYIO 3a-
BUCHUMOCTB OT KJItoua. TepMUH «yHKIIMOHAIBHO TIOTHAS 3aBUCUMOCTb»
O3HavaeT, YTO HUKAKOe IOJMHOKECTBO KJII0Ua He MOXKeT BBICTYIATh
B posin kittoda. Cpey OTEeHIMAMBHBIX KIouell BEIOUPAIOT 10 coobpa-
’KeHUSAM TIPOCTOTHl MAHUITYIUPOBAHUA OAWH NepeUUHbLi KU, OCTATb-
Hble KJII0YM Ha3bIBAIOTCA A/IbIMePHAMUBHBIMUL.

OCHOBHBIMU CBOMCTBaMU IOTEHIIUAIBHOTO KJII0UA ABJIAIOTCA:

® YHUKAJbHOCTb — He MOXKeT OBITh B OTHOLIIEHUH IBYX U OoJiee KOop-
TeXel ¢ OJMHAKOBBIMU 3HAYEHUSAMU KJII0YA;

e Heu3OBITOYHOCTh — HHUKAKOe ITOJMHOXXECTBO KJIF0Ua He MOXKET BhI-
CTyIaTh B POJIH KJTIOYa;

e 00sA3aTeTbHOCTh (ONpe/eIEHHOCTh) — HU IIPU KaKUX YCIOBUAX
aTpubyThI KJII0UYa He MOTYT IIPUHUMATh HeorpeeneHHble (Null)
3HaYeHU .

Hampumep, MOHATHE «HOMEP COTPYAHUKA» B POJIU MOTEHIIMATBHOTO
MIEPBUYHOTO KJIF0Ya KaK OrpaHIYeHIe 03HAYAEeT, YTO He MOXKeT OBITh ABYX
1 60Jiee TIepCoH C OANHAKOBBIMU YIETHBIMUA HOMEpaMHU.

[ToTeHIIMAMBbHBIN KJIIOY, COCTOSIINI U3 OZHOTO aTpubyTa, HaIpuMep
«HOMEP COTPYJHWKAa», Ha3bIBaeTcsA npocmuiM. [loTeHIaIbHbIHN KITI0Y, CO-
CTOSAIIINH M3 HECKOJIbKUX aTpHUOyTOB, HAIIPUMep «CePUsi TAaCIOPTa» U «HO-
Mep MaclopTa», HA3bIBAETCA COCMABHbIM. ATPUOYTHI COCTAaBHOTO KJTIOYa
MOTYT ObITh HEYHUKAJIBHBIMU (IOTYCKAIOTCA Ay6IIH), HO COCTaBHOM KITIOY
B I1eJIOM YHUKAJIeH BCeTa.

B kadecTBe MePBUYHOTO KJII0UA YACTO UCIIONb3YeTC s TaK Ha3bIBaeMbIH
UCKYCCMBeHHblIl KHoU, KOTOPBIM HUKAK He CBA3aH C COZiep)KaHueM JlaH-
HbIX. [10 CyIecTBy 3TO YHUKATbHBIN, HEU3MeHAeMbIi UIeHTUGUKATOD
KopTexka (IOpAAKOBBIM HOMep CTPOKM PeSAIMOHHON Tabnuiisl). [Ipen-
MyIleCTBa MCKYCCTBEHHOTO KJIf0Ya Tepesi eCTeCTBEHHBIM MPOSBIIAETCS
B CJIy4yae pecTpyKTypU3auuu 6a3bl JaHHBIX HA OCHOBE CBSI3aHHBIX TAOJIHII.
VIcKyccTBEeHHBIH KJII0Y BCerZia ObIBaeT OVH.

3uauenue Null ucnionb3yeTcs B pesAIOHHON MOZETH IIPU pPellleHn !
po6JieMbI OTCyTCTBYyIomEer nHpopmanyu. Null — 3To He OfHO U TO XKe,
9TO MPOOEsTbI WX YMCIOBBIe Hynu. 3HaueHus Null MoryT ObITh Kak 3Ha-
YeHUs aTpuOyTOB, AJiA KOTOPHIX JaHHBIe Hen3BecTHRL. Null — 3Hauenue
ZUIA 3aJaHHOTO aTpubyTa MOXKET ObITh pa3pelleHo WK 3alpelieHo.

[TockobKy MOTeHIMaIbHbIE KIF0UN GaKTUIECKU CIYKaT uAeHTUU-
KaTopaMu OOBEKTOB IpeIMeTHOU 06J1aCTH, TO 3HAYEeHUA STUX UJeHTU-
bUKaTOPOB HE MOTYT COZlep>KaTh HEM3BeCTHhIE 3HaUYeHNA. B IpOTUBHOM

15



PENAMOHHAA MOZEJb JAHHBIX

cJTydae HeJb3s1 ObUTO OBI OITpEeIETNTD, COBITAIAI0T MIU HET IBa UeHTUDU-
katopa. OTcroZia ciieZiyeT IMpaBWIO [IeJIOCTHOCTHU OTHOIIIEHU: aTpHUOYTHI,
BXO/ISIIITIE B COCTAB HEKOTOPOTO ITOTEHITUATBHOT0 KJIF04a, HE MOTYT ITPH-
"HuMmarth Null-3HaueHwui.

OrpaHWYeHU 1IeJIOCTHOCTH OTHOIIIEHNH, KaK ¥ OTPAHUYEHUS I1€JI0CT-
HOCTHU aTPUOYTOB, ABIAIOTCA O€30T/IaraTeTbHbBIMU.

OrPAHUYEHMSA CChIJIOYHOM LEJOCTHOCTHU

Bu3Hec-TpaBWIa UCIIOIb30BAHUSA JAaHHBIX KOHKPETHOM IIPEAMETHOMN
006J1acTH BBIPQKAIOTCS OTPAHUYEHUAMHU CCHIOYHOU II€IOCTHOCTH. [To-
cJleIHVE KOHTPOJMPYIOT KOPPEKTHOCTD PEJIAIIMOHHON 6a3bl JaHHBIX, 00-
Pa30BaHHON HECKOJIBKUMU CBI3aHHBIMU OTHOIIEHUAMU (TabJUIaMu).
OrpaHuUYeHYs CChIOYHOM IEJIOCTHOCTH — 3TO IMPaBWIa, KOHTPOJIUPYIO-
IT1e KOPPEKTHOCTD CBSI3€M MEXK/Y OTHOIIEHUSMU.

CBSI31 MEXXy OTHONIEHUSAMU Pa3TNYaroT:

e 110 THITy 3aBUCHUMOCTH:

— KaTeropuasabHbIe, HA OCHOBE aOCTpaKIIU¥ 0000IIEeHNS;
— OwuHapHbIe (B 0011eM ciryyae n-apHbie), Ha OCHOBE aOCTpaKITUN
arperanuu;

e TIO CHJIe 3aBUCHUMOCTH:

— HeWIeHTUPUITUPYIOIIUE;
— WAeHTUOULIUPYIOIIHE.

[To posn B 06pa30BaHUU CBSI3U PA3IMIAIOT POAUTENBCKOE OTHOIIIEHUE
(parent) u otHomeHue-1ToTOMOK (child). CBA3b OOBIYHO MMeEET HaIIpaB-
JIEHWE OT POAUTEJS K TIOTOMKY.

CBsA3b MEX/Yy OTHOIIEHUAMU MOZAETUPYETCS IPU TIOMOIIY BHEIITHE-
r'o KJIIova.

BHENTHUH KJTI0Y — 3TO aTpUOYT OTHONIEHUA-TIOTOMKA, OCTABITUACS
€My TI0 HaCJIEZICTBY OT POAUTETHCKOTO OTHOIIIEHUS.

BHeITHU KJII0Y OTHOIIEHUA-IIOTOMKA — 9TO IIOTEeHIIMaJIbHBIN (4a-
CTO MEePBUYHBIN) KJIIOY POAUTENHCKOTO OTHOLIEHUS, MUTPUPOBaB-
MY B OTHOIIIEHWEe-TTIOTOMOK 1 TaM MCIIOJIb3yeMbIH JJ11 MOZAeTUpOBa-
HUS CBSI3U.

ITo CyILIEeCTBY, BHEITHUHN KJIIOY IIpeacTaBsA€eT cobo CCBbLIKY Ha pOau-
TEJIbCKOE OTHOIIIEHHE.
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OTrPAHUYEHUA IEJOCTHOCTU

TakuM 06pa3oM, TOTEHI[UATBHBIN KTI0Y POAUTENBCKOTO OTHOIIEHNUSA
Y BHEIITHUU KJII0Y OTHOIIEHUA-ITIOTOMKA IIPEICTABIAIOT COO0H aTpUOyTHI
CBA3U. YacTo OHU MMEIOT OAUHAKOBBIE NMEeHa, XOTA COBIIa/ileHre UMeH
Heobs3aTeIbHO. BaxXHO, YTOOBI aTpUOYTHI CBA3U OBUTH OTIpe/ie/IeHbI Ha O/
HOM U TOM K€ WIN COBMEeCTUMBIX IOMeHaX.

AHanu3 CTPYKTYPHI JaHHBIX BeZleTCA Ha YPOBHE CXeM OTHOLIEHUMH,
pu 3ToM paKTHUUIeCcKoe HaloJHEeHNe PEAIMOHHBIX TabIuIl 3HaUeHNA
He UMeeT.

BuHapHas CBA3b CO CTENEHbIO «OAUH KO MHOTHM» MEXKAY POAUTEb-
CKUM OTHOILIIeHueM, HannpuMep, «OTzAe» ¥ OTHOLIeHUeM-II0TOMKOM «Co-
TPYZAHUK» (puc. 1) Has3bIBaeTcsa HenZleHTUPUITUPYIOLIe, ecii KOPTeXKHU
MIOTOMKA UIeHTUUITUPYIOTCA ero COOCTBEHHBIM ITePBUYHBIM KJIIOUOM
«HOMep COTPYAHHKa», a He KJII0YOM CBA3U C POAUTEIbCKUM OTHOLLIEHHEM
«HOMEp OT/iesia». [Ipy 3TOM BHEIIHUH KJII04 OTHOILIEHUA-IOTOMKA «HOMep
OTZies1a» He BXOAUT B COCTaB MEPBUYHOTO Kiatoua «COTPYAHUK» U HE UC-
MOJIb3YeTCA IS UAeHTUPUKAIIUY ero KOPTeXel, a MCIOMb3YyeTCs TOIMbKO
JUISl MOZIe/TMPOBaHUA CBA3U.

Ortnen
HOoMep Ha3BaHHE
OrOIKET
oTena oTAena
TlepBuuHbIii KITFOY
Cotpyaauk
HOMeEp ara
hamunus A azpec JIOJDKHOCTh | 3apIuiata
COTpPVIHHKA POXKICHUS

Buemnwuii kimou

Puc. 1. Heugentudunupyroias cBssb

BuHapHas CBA3b CO CTENEHbIO «OJUH KO MHOTUM» MEXIy POAUTEb-
CKHM OTHOILIIEHHWEM, Hanpumep, «[[poeKT» 1 OTHOLIEHUEM-IIOTOMKOM «3a-
JaHue» (puc. 2) Ha3bIBaeTcs UAEHTUPUITUPYIOLLEH, eC/TU KOPTEXH T10-
TOMKa UAEHTUDUIINPYIOTCA HE TOJTBKO ero COOCTBEHHBIM MEPBUYHBIM
KJIIOUOM «HOMED 33/laHUs», HO U KJIIOYOM CBSI3U C POAUTETHbCKAM OTHO-
IIIeHNeM «HOMep IMpoeKTa». [Ipy 5TOM BHEITHUM KJIFOY OTHOIIEHUA-IIO-
TOMKa «HOMep IMPOEKTa» BXOAUT B COCTaB IIEPBUYHOTO KJIt04a «3alaHue»
Y UCIIOJIb3YeTCA He TOJBKO JJIS1 MOJENUPOBAHUA CBA3U C POAUTETbCKAM
OTHOIIIEHUEM, HO U JJIs1 UAEHTUDUKAIIUY €T0 KOPTEKEH.
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PENAMOHHAA MOZEJb JAHHBIX

IIpoexr

HOMeEp Ha3BaHNE
IIPOCKTA TPOEKTA

CMETa

[lepBruHBIi KiIIOY

3&I[aHI/IC Buemnnii kimrou
HOMeEp TEMa CpPOK
HUA CHIPOCKTA:::{ 3aJaHus BBITTOJTHCHU A

Puc. 2. aenTudunupyrormas cBsisb

KareropuasbHas CBA3b CO CTEITEHBIO «OWH K OJHOMY>» Ha OCHOBE 0000-
meHuA (CBA3b C CEMAaHTUKOU «eCcThb» (is a)): «CoTpyAHUK ecTb LIITaTHBIN»,
«CoTpysHUK ecTb COBMECTUTENb», «COTPYAHUK ecTb KOHCYy/IbTaHT» —
oCyllecTBIsAeTCA 0 aTpUOyTy «HOMep COTpyZAHUKa». Obobiaroliee OT-
HolleHUe «COTPYAHUK» 00beInHAeT 001re aTpUbyThI, KOTOPhIE Hace-
ZIYIOTCA KaTEerOPUAMHU.

Kareropum «IllTaTHbIil», «COBMECTUTENb», «<KOHCY/IBTaHT» cofepKaT
OT/INYUTETbHbIE XapaKTePUCTUKU — aTPUOYTHL.

KareropuanbHas CBA3b B PEIALMOHHOM IIpe/CTaBIEeHUN MOJAEIUPY-
eTcs IIPU IIOMOIITH TpeX (B JaHHOM ciIy4ae) UAeHTUGULIUPYIOIINX CBS-
3eu (puc. 3). [Ipu 5TOM BHEIIHUM KJIIOY KQXKZOTO OTHOIIEHUA-TTIOTOMKA
«HOMEpP COTPYZHHUKA» UTPaeT PoJib IEPBUYHOIO KJII0Ya U UCIOIb3yeT-
¢l He TOJIbKO /ISl MOZIe/IMPOBAHUA CBA3U C POAUTENbCKUM OTHOILIEHUEM,
HO U U1 UeHTUPUKAIIUU KOpTeXXel OTHOIIeHU TIOTOMKOB.

BuHapHbIe CBA3U «MHOT'He KO MHOTUM» (n-apHble CBA3U B 001I[eM CIIy-
4yae) MOZEJUPYIOTCA IPU IOMOIIY JOMOJTHUTEIPHOTO aCCOLMAaTUBHOTO
oTHomeHusA. OTHolIeHue «/ICTIOMHUTEeb TPOeKTa» Mpe/CTaBIAeT CBA3b
MeXy OTHOLIeHUAMU «COTpyAHUK» U «[IpoekT» (puc. 4).

AcconaTiBHOE OTHOIIEHUe-IIOTOMOK «/ICIIOJIHUTENb IPOeKTa» UMe-
eT IByX poAuTesel U CBA3aHO C HUMU UOeHMUPUUUPYHOUUMU CBA3AMU,
a B KauecTBe [IepBUYHOTO KJII0Ua UMeeT COCMAsHOll K/1HoU, TIOCTPOEHHBIH
13 BHEIIHUX KJII0Yen.

OrpaHu4eHUs CCbUIOYHOM LIeJIOCTHOCTH — 3TO OTPaHUYEHUA Ha BBI-
MOJIHeHV e KOPPEKTUPYIOUIUX OMepaluii BCTaBKU, OOHOBJIEHUA U yZae-
HUS JaHHBIX B CBA3aHHBIX OTHOIIEeHUAX (Tabuiax). CcbuiouHas esIoCT-
HOCTb O3Ha4yaeT OZHO U3 [IByX:

e penALMOHHAA 6a3a JAHHBIX He 00JIYCHA CO0epHCaAMb HeCo21ACO8AH-

HbIX 3HAUEHUTl BHEUIHUX KHoUell, /i KOTOPBIX He CYIIeCTBYeT CO-
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OTrPAHUYEHUA IEJOCTHOCTU

OTBETCTBYIOIIETI'O 3HAYECHUA ITEPBUYIHOT'O KJIF09a POAUTEIbCKOI'O

OTHOLIIEHHA,
e 3HAaueHle BHellHe20 Kaoud Moxcem Oblmb HGOTlpeaeflGHHbLM (T. €.

HHM HA 4YTO HE YKEIBBIBaTb).

CotpynHuk

Jara HOMED

' (bamunms azipec JOJDKHOCTB | 3apruiata
COTPYIHUKA PONKICHHSI oTJIeNa

IepBuunblii KiIt04

IraTHbIi

CTax

BremHwmii ko4

CoBMeCTHUTEND

CTaBKa

Bueurnuit kimou

Koncynprant

OpraHu3zanus

Brennuit kimou

Puc. 3. KateropuanabHas CBA3b

CoTtpygHuK
HOMED Jara HOMC
dhamuust azapec JIOJDKHOCTB | 3aprurata p
COTPYIHUKA POKACHUS oTJaea
TlepBuuHbIi KiTIOY
IIpoekt
Ha3BaHUC
HoMEp- cMeTa
IIPOCKTA ITPOCKTa

Ucnonuurens npoekra TlepBUuHbIi K104

Buemmnuii ko4 Bueunuii ko

CocTaBHOH NepBUYHBIH KITI0Y

Puc. 4. CBsA3b «MHOT'H€ KO MHOTHIM»

PeaxI1iyis Ha BEIIIOJIHEHIE KOPPEKTHUPYIOIINX onepaum‘/i HaZ KOpTeXa-
MU CBSI3aHHBIX OTHOIIIEHUM 3aBUCUT OT THIIA orepannun (BCTaBKa, OOHOB-
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PENAMOHHAA MOZEJb JAHHBIX

JIEHVEe WIN yJaJeHUe) U OT TUTIA CBSA3YU (MAeHTUDUITIPYIOIasi, HeNJAeHTH-
durMpyronas Wwiv KaTeropraabHast) U MOXKET OCYIIECTBIATHCS B BUJE:
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3ampera;
KacKaJ[MpOBaHMUT,
ycraHoBkH B Null.

19 pOAVTENBCKOTO OTHOIIIEHUST BO3MOKHBI C/IeIyIONINe Pe3yIbTaThl
KOPPEKTUPYIOIIUX Ollepalinii:

IIpY BCTaBKe KOPTeXXa B POAUTENbCKOE OTHOIIIEHe BO3HUKAeT HO-
BOE€ 3HaUYeHMe MOTeHI[UaJbHOTO KiIto4a. Tak Kak JOIyCTUMO Cy-
IIeCTBOBaHMe KOPTeXel B pOJAUTENIbCKOM OTHOLIEHNUH, Ha KOTO-
pble HeT CChIIOK U3 OTHOIIEHUA-IIOTOMKA, TO 8Cmaska Kopmedica
8 pOOUMeNbCKOM OMHOUleHUU He HAPYUldem CCbLIOUHOIL yenocm-
HoCmU;

Ipy OOHOBJIEHNU KOPTeXa B POAUTETHCKOM OTHOIIEHUUN MOXEeT
M3MEHUThCA 3HaUYeHe MIOTeHIINaIbHOro KiItoda. Ecu ecTb KopTe-
KU B OTHOILIEHUHU-TIOTOMKE, CChUTAIoIIecss Ha 0OHOBIAEMBIN KOP-
TeX, TO 3HaUeHU UX BHEUTHUX KJII04ell CTAHYT HeKOPPEKTHBIMMU.
Ob6HosneHUe Kopmenca 8 poOUMeNbCKOM OMHOUWEHUL MOXCem npu-
8ecmu K HapyueHUuo CCbLI0UHOU UeJI0CMHOCMU, €CJIU 3TO 0OHOBJIe-
HUe 3aTparvuBaeT 3HaueHue MTOTeHIIMaJIbHOIO KJII04a;

IIpU YAAJIE€HUU KOPTeXKa B POAUTEIbCKOM OTHOUIEHUY YAAIAeTCA
3HaYeHMe MMOTeHIIMaJIbHOTO0 KiIto4a. ECc/ii ecTh KOpTeXXY B OTHOLIIe-
HUM-TIOTOMKE, CChUTAIONIMeCs Ha yalieMblii KOPTeX, TO 3Ha4eHUs
VX BHEITHUX KJII0Uel CTaHyT HEKOPPEKTHBIMU. YOaieHue Kopme-
Jcell 8 poOUMEeNbCKOM OMHOULEHUU MOJem NPpUBecmu K HapyuleHUH
CCbLIOYHOIL UeI0CMHOCMUL.

Jli OTHOIIEHUA-TIOTOMKA BO3MOXKHBI CIeYIOIIre pe3yabTaThl KOp-
PEKTUPYIOLIUX OTlepalyii:

HEJIb3d BCTAaBUTb KOPTEXK B OTHOLIECHUE-IIOTOMOK, €CJIN BCTABJIAE-
MO€ 3HAY€HHKME BHEITHET'O KJIF0Ya HEKOPPEKTHO. Bcmaska Kopme-
Ha 8 OMHOWEHUE-NMOMOMOK MOXcem npusecmu K HapyueHur CCol-
JIOUHOLI uesocmHyocmu,

npu OOHOBJIEHUU KOpTe€XKa B OTHOIIEHUN-TIOTOMKE €CTb BO3MOXK-
HOCTb HEKOPPEKTHO MBMEHUTDL 3HAYE€HKME BHEITHET'O KJIt04a. O6Hos-
JIEHUE Kopmexcd 8 OMHOWEHUU-NOMOMKE Moucem npueecmu K HA-
pPyweHuro CCbLIOUHOTL uesocmHyocmu,

YAaJIEHKUE KOPTEXKA B OTHOUMIECHNM-IIOTOMKE ITpXU YCJIIOBHUH, YTO OHO
HE ABJIAETCA POAUTEIIEM B APYPOﬁ CBA3H, BbITIOJIHAETCA 6e3 IIpo-



OTrPAHUYEHUA IEJOCTHOCTU

6seM. YoaneHue Kopmexca 86 OMmHOWEHUU-NTOMOMKE HE HaApyuwlaem
CCbUIOUHYHO UeJIOCMHOCMb.

I/ITaK, K HAapyII€HHUIO CCBUIOYHOM LHEJIOCTHOCTU MOT'YT IIPUBECTU

OOHOBJIEHHE KOpTe€Xa B pOAUTETBbCKOM OTHOIIECHNH ;
yAajieHE KOpTeEXa B pOAUTE/IbCKOM OTHOIIECHUH;
BCTaBKa KOpPTEXa B OTHOIIEHUE-TIOTOMOK;
OOHOBJIEHHE KOpPT€E€XKa B OTHOINEHUHN-TIOTOMKE.

BbI60Op aieKBaTHOTO cItocoba Mmozae pKaHus [eIOCTHOCTH ITPY BBITIOJ-
HEHUU OTlepaIii MAHUITYIUPOBAHYSA JaHHBIMU OIPE/EISIeTCsS CEMAHTH-
KOU CBsi3el, OM3HeC-TIpaBWIaMU IIPeAMETHON 00IacTH.

[Tpu 06GHOBIEHNHU KOPTEXKa B POJUTENHCKOM OTHOIIIEHUY BO3MOXKHBI:

3anpem — He pa3pelraeTcs 0OHOBJIEHHE TIEPBUYHOTO KJTIOYa B KOP-
TeXe, eCJTU UMEETCS XOTs ObI OZIH KOPTEXK B OTHOIIEHUU-TTOTOM-
Ke, CChUTAIONTUICSI Ha OOHOBIISIEMBIN KOPTEXK;

KackaouposaHue — pa3pelraeTcs U3MeHATh 3HaYeHHE TTEPBUYHO-
r'o KJIF09a B KOPTEXKe POAUTENHCKOT'O OTHOIIEHHSI, €CJTU B OTHOIIIE-
HUU-TIOTOMKE €CTh CChUIAIOIIMECs HAa HETO KOopTeXXu. [Ipu aToM Oy-
YT U3MEHEHBI «I10 KacKa/y» 3HauYeHHs BHENTHUX KJIF0OUYel BO BCEX
KOPTEKax OTHOIIEHUH-TIOTOMKOB, CChLIAIOIINXCS HAa OOHOBJISTE MBI
KOPTEX;

e ycmanoska 8 Null — akTyanbHa 1 HeUAeHTUPUITUPYIOUIUX CBA-

BGﬁ, Korga BHEIITHUH KJII0Y OTHOIIIEHUA-IIOTOMKA SIBJISIETCS HeobsI-
3aTE€JIbHBIM anI/I6YTOM Y MOXXET OBITh OIIpeAe/I€EH BHE 3aBUCMOCTH
OT SBHAYEHUA IIEPBUYIHOI'O KJIF09ad COOTBETCTBYIOIIET'O KOPTEXKA PO-
AUTEJTIBCKOT'O OTHOIIIEHMA. B ci1y4dae OOHOBJIEHUA IIEPBHUYHOI'O KJIIO-
4a B KOPTEXKE pOAUTE/NBCKOT'O OTHOIIIEHNA BHEIITHUH KJIIOY KopTe-
>Kel OTHOIIEHUA-IIOTOMKA MOXKET OBITh YCTaHOBJIEH B Null.

HPI/I YAaJIEHUHU KOPTEXKAa B pPOAUTEJIbLCKOM OTHOMEHWHN BO3MOKHBI:

3anpem — He paspelllaeTcs yAaJleHue KopTexXa, ecii UMeeTcs
XOTsA OBl OIUH KOPTEX B OTHOIIEHUH-TIOTOMKE, CChUIAIOIIUICA
Ha yZla/isieMbI KOPTeX;

KackaduposaHue — paspelnaercs yAajeHue KopTexa poAUTesb-
CKOT'O OTHOIIEHHS, €IV B OTHOLIEHUHU-TIOTOMKE €CTh CChUIAIOIIN-
ecsd Ha Hero KopTexxu. [Ipu aTom 6yAyT yAaneHs! «I10 KacKazy» Bce
KOPTEXXM OTHOILIEHUN-TTOTOMKOB, CChUIAIOIIMXCA Ha yaasieMbIi
KOPTeX;

e ycmaHoska 8 Null — akTyanbHa 1 HeUAeHTUPUITUPYIOUIUX CBA-

36171, Korga BHEIITHUH KJII0Y OTHOILIIEHUA-IIOTOMKA SIBJISIETCS HeobsI-
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PENAMOHHAA MOZEJb JAHHBIX

3aTeJIbHBIM aTPUOYTOM U MOXKET OBITH OTIpe/iesieH BHE 3aBUCHUMO-
CTH OT 3HaY€HUs TIEPBUYHOTO KJII0Ya COOTBETCTBYIOIIETO KOPTEXkKa
POAUTENBCKOTO OTHOLIIEHNA. B 3TOM ciydyae paspelntaercs yzaase-
HUEe KOPTeXa POJUTETHCKOTO OTHOIIIEHUST, HO BO BCEX KOPTEXKaX OT-
HOIIIEHUS-TOTOMKA, CChIAIOLITUXCS Ha yaIseMbIi KOPTEXK, BHEIII-
HUM KJTI0Y MOKeT ObITh yecTaHoBeH B Null.

[Ipu BCTaBKe KOPTEXa B OTHOLMIEHUU-TIOTOMKE BO3MOXKHBI:

e 3anpem — He paspelllaeTcs BCTaBKa, €C/IM BHEITHU KJII04 BO BCTaB-
JIIEMOM KOPTEXKe He COOTBETCTBYET HU O[HOMY 3HAYEHUIO TIEPBUY-
HOT'O KJIF0Ya POAUTENTBbCKOTO OTHOIIEHNS;

e ycmanoska 8 Null — akTyasbHa 151 HeUZeHTUPUITUPYIOIINX CBA-
3eM, KOT/la BHEIIHUH KJTIOY OTHOIIIEHUS-TOTOMKA SIBJISIETCS HEe0bs-
3aTeJIbHBIM aTPUOYTOM U MOXKET OBITH OTIpe/iesieH BHE 3aBUCUMO-
CTH OT 3HaY€HUs TIEPBUYHOTO KJII0Ya COOTBETCTBYIOIIETO KOPTEXKa
POZAUTENTHCKOTO OTHOIIEHNA. B 3TOM ciTyyae pasperaeTcs BCTaBKa
KOPTe’Ka, HO B KaUeCTBe 3HAYEHUs BHEITHETO KJIF0Ya OTHOIIIEHMUSI-
MIOTOMKA cyieffyeT ycTaHoBuTh Null-3HaueHue.

[1pu O6HOBIEHUH KOPTEXKA B OTHOILIIEHUU-TIOTOMKE BO3MOXKHBI:

e 3anpem — He paspelaeTcs 0OHOBJIEHHe, eC/IV BHEITHN KJII04 B 00-
HOBJIIEMOM KOPTEXKE CTAHOBUTCS HE COOTBETCTBYIOIINM HU OTHO-
MY 3HaUEHUIO TEPBUYHOTO KJIF0Ya POAUTETHCKOTO OTHOLIEHHS,;

e ycmanoska 8 Null — akTyasbHa 151 HeUZeHTUPUITUPYIOIINX CBA-
3eM, KOT/Ia BHEIITHUH KJTI0Y OTHOIIIEHUS-TOTOMKA SIBJISIETCS HEObs-
3aTeJIbHBIM aTPUOYTOM Y MOXKET OBITh OTIpe/ie/ieH BHE 3aBUCHMOCTHU
OT 3HAYEeHUS MEPBUYHOTO KJII0Ya COOTBETCTBYIOIIET0 KOPTEXa PO-
ZIVITETbCKOTO OTHOILIEHU:A. B 3TOM ciydae paspemnaeTcs 0GHOBUTH
KOPTEXX, HO B KaUeCTBe 3HAYEHUsI BHEIIHETO KJTF0Ya OTHOIIEHMUS -
MIOTOMKa cyieffyeT ycTaHoBuTh Null-3HaueHue.

ONEPALIMY HA/T OTHOIIEHUAMU

JloCTyTI K PeAIMOHHBIM JaHHBIM OCYIIECTBIISETCS ITPU ITOMOIIIY Pe-
JIAITMOHHOU anreOphl I SKBUBAJIEHTHOT'O €MY PEJISIIIMOHHOTO UCIHC-
nenus. PenanmonHas anrebpa npezacrasiseT co60it Habop olepaTopoB,
HICITOJIb3YIONIUX OTHOIIIEHUS B KaUyeCTBE ONIEPAH/I0B M BO3BPA[AIONTUX
pe3yabTaT TaK)Xe B BUZIE OTHOIIEHWH. DTO CBOMCTBO, Ha3bIBA€MOE 3aM-
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ONEPALIMU HA/l OTHOIIEHUAMMU

KHYTOCTbBIO PeIALIMOHHON alreOpHl, TO3BOJAET B PEISALIMOHHBIX BBIpa-
’KeHUSIX UCIO0Jb30BaTh BJIOKEHHbBIE BBIPAXKEHUSA CKOJIb YTOJHO CJIOXK-
HOU CTPYKTYPHL.
PenAryionHas anrebpa COCTOUT M3 BOCBMU OMEPATOPOB, COCTABIIAO-
VX IBE TPYIIIIBI IO YETHIPE B KAXKIOM.
® TEOpPeTUKO-MHOXKEeCTBEHHBIE:
— 00beAVHEHHUE;
— TepecedyeHue;
— BBIYUTAHUE;
— JIeKapTOBO MIPOU3Be/leHUE;
® peNALNOHHEIE:
— TIPOEKIN;
— CeJIeKIIUS;
— COeJIVHEeHUE;
— [leJIeHue.
TeopeTuKo-MHOXXeCTBEHHBIE OTIEpAIlUU 00beAMHEeHN, TIepeceyeHNs
Y BBIYUTAHUA UMEIOT Ty CIeludUKy, YTO OHU OIpe/ieJIeHbl Ha OTHOIIIe-
HUAX. DTO 3HAYUT, UYTO dJIEMEHTAMU MHOXXECTB ABIAIOTCA KOPTEXU, IIPU-
yeM KOPTEXU JOJKHBI OBITh COBMECTUMBIMHU TI0 THITY.
COBMECTHMBIMHU TIO TUITY HA3bIBAIOTCA OTHOIIEHUS, KOTOPBIe UMEIOT
OZIHY Ul Ty K€ CTPYKTYypy (MeHTUYHBIE 3aTOJIOBKU), 2 UMEHHO:
® KaXK/[0e OTHOIIIeHHEe UMeeT OZHO U TO K€ MHOXXECTBO UMEeH aTpu-
6yTOB (OZHY U TY 3Ke CTEIleHb);
e OfHOWMEHHBIE (COOTBETCTBYIOIIE) aTPUOYTHI OTIpeieIeHbl Ha O/I-
HOM U TOM e JoMeHe (ZODKHBI UMeTh OJUH U TOT e THUII U pas-

Mep).

OBBEIVHEHUE

O6beaHEHNEM ZIBYX COBMECTUMBIX ITO THITY OTHOIIIEHUH R, ¥ R, Ha3bI-
BaeTcs OTHOIIIeHNMeE R ¢ TeM JKe 3aroJI0BKOM, YTO U Y OTHOIIEHUH R, U R,
1 TEJIOM, COCTOSIIITAM U3 KOPTeXKel, MpUuHaAjIeKaliux Wiu R,, Wi R,, win
obouM oTHOIIEHUAM (pHUC. 5).

[TycTb UMeEIOTCA IBA TOAMHOXKECTBA: TAOIUIIA, TTPEACTABIAIOIIAS CITH-
COK COTPYZHUKOB, paboTarmux B otaene 102 (R,), ¥ CITUCOK COTPYAHU-
KOB-UH)XeHepoB (R,). Ob6a mMogMHOKXECTBA AOIKHBI OBITh COBMECTUMBI
1o TuITy. Torzja pe3y/ibTaToM 00beITUHEHUS 3THUX IBYX CITUCKOB Oy/1E€T CITH-
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PENAMOHHAA MOZEJb JAHHBIX

COK COTPYZIHUKOB, KOTOPBIE WM paboTatoT B otzene 102, Win ABISIOTCS
WH)XeHepaMH T10 0DKHOCTH, WIN YAOBIETBOPSIOT 000UM YCIOBUSAM O/I-

HOBPEMEHHO.

CuHTaKCHC onepanuu

R=R UR ={(r)|reR vreR}

Puc. 5. Onepaiius o6beJuHEHUA

CoTpyZHUKU-UH)eHepHI (R,)

Jnarpamma Benna

R,

o %Ka dbammnusa ZJOJDKHOCTD HOMep oTzesna
1001 | iBaHOB UHXXEHEp 101
1002 | IleTpoB UHXXEHEp 102
1004 | Bonkos UHXeHep 101
Cotpyauuku 102 otzena (R,)

COTH—p_OMIe-II/IKa dbammiua JIOJKHOCTD HOMep oTzea
1002 |ITeTpoBs UHXeHep 102
1005 | Benos TEXHUK 102
1006 | KpaBuos oreparop 102

Cotpyauuku (R)
HoME dbammnua JOJKHOCTh HOMep oTzeja

COTPYAHUKA
1001 | MiBaHOB UHXeHep 101
1002 | IleTpos UHXeHep 102
1004 | Boikos UHXeHep 101
1005 | benos TEXHUK 102
1006 | KpaB1ioB omeparTop 102
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ONEPALIMU HA/l OTHOIIEHUAMMU

BBIYUTAHUE

BelyrMTaHWeM ByX COBMECTHMMBIX IT10 THUITY OTHOIIIeHU! R, 1 R, Ha3bIBa-
eTcA OTHOILIeHMe R ¢ TeM ke 3aroJIOBKOM, UTO U 'y OTHOILIeHUU R, U R,, 1 Te-
JIOM, COCTOAILIIM U3 KOpPTeXeu, IpUHa/JIeKaliX OTHOILIeHUo R, (YMeHb-
[1aeMoMy) Y He IIpUHa/IeKallyX OTHOIIEHUIO R, (BpIUUTaeMoMy, puC. 6).

CHHTaKCUC OTepanuu Juarpamma Benna

R=R —-R, ={r)|reR AreR,} &%

R,

Puc. 6. Onepariya BEIYUTaHUA

JlommycTuM, NCXOJHBIE JAHHBIE Te XKe, YTO U B IPeAbIAYyIeM IIpUMepe,
Y HY’XHO cpOpMHUPOBAThH CIIMCOK COTPYAHUKOB, KOTOPBIE ABJIAIOTCA WH-
»KeHepaMu, HO He paboTaroT B otzesne 102.

CoTpyZHUKHU-UHKEHePbI He u3 oTzesna 102

HOMED. dbammmua JOJDKHOCTD HOMep oTZea
COTPYJHUKA

1001 | iBaHOB WHXXEHEP 101

1004 | Bonkos WHXEHep 101
IIEPECEYEHUE

[TepeceueHreM ByX COBMECTUMBIX I10 TUITY OTHOIIIEHUM R, U R, Ha3bI-
BaeTcs OTHOIIIeHYeE R ¢ TeM »Ke 3aroJI0BKOM, YTO U Y OTHOIIEHUH R, U R,
Y TEJIOM, COCTOSIIIINM M3 KOPTEXKeH, MPUHAIeKAIINX OHOBPEMEHHO 000-
UM OTHOIIleHuAM R, u R, (puc. 7).

CHHTaKcuC ornepanuu Juarpamma Benna

R=RNR,={r)|reR AreR,}

R,

L

R,

Puc. 7. Onepanusa nepecedeHus
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PENAMOHHAA MOZEJb JAHHBIX

OHepaL[I/IH rnmepeceuecHusd ABIACTCA 3aBUCHMOM U MOXKET OBITH BbIpa-
JK€Ha 49epe3 Apyrue ornepanum:

R=R AR =R -(R-R).

JlommycTM, UCXOAHBIE JAHHBIE TE XKe, UYTO U B IPeJbIAYIeM IIpUMepe,
Y HY>XHO cpOPMHUPOBATh CIIMCOK COTPYAHUKOB, KOTOPBIE SBJISAIOTCS WH-
’KeHepaMu ¥ paboTatoT B otzene 102.

CoTpyZAHUKU-UHKEeHePbI oTzAena 102

HOoMep
COTDVIHHKA bammnma AOKHOCTD HOMep oTJesna
1002 | [leTpos HUHXKEHED 102

JEKAPTOBO IIPOU3BEJIEHUE

JlekapTOBBIM ITPOM3Be/IeHNEM [IBYX OTHOIIIeHUM R, (co cTemeHbio n,
Y MOIITHOCTHIO k;) U R, (CO CTEeNeHbIO N, U MOIIHOCTBIO k,) Ha3bIBAETCS
OTHOILIIEeHUE R, 3aroJI0BOK KOTOPOTO ABJIAETCA CLEIUVIEHUEM 3arojIOBKOB
OTHOIIIeHUM R; U R,, a TEJIO COCTOUT U3 KOPTEXKeU, ABMAIOUIUXCA CleTlie-
HUEM KOpTeXXel OTHOIlleHuH R, 1 R,.

CHHTaKCcuC onepanyu IeKapTOBOr'o IIPOU3BECHUA:

R=R xR, ={(r,r)|reR rr,eR,}.

CrereHb OTHOIIIEHUS R:

n="n+n,.
MoIIIHOCTD OTHOIIEHUS R:

k=k k.

Takum 06pa3oM, KOPTEXH IeKapTOBOTO MTPOU3BEAEHUS TTPE/CTaBIIA-
10T COOOM ClleTUIeHrEe KOPTeXXel OTHOIIIEHNH-0ITePaHIOB BO BCEX BO3MOXK-
HBIX COUYEeTaHHUAX.

Camo 110 cebe 1eKapTOBO ITPOM3BEIEHNE B MOZETNPOBAHUY JaHHBIX
He MMeeT HUKAKOTO COZIEP)KaTeIbHOTO CMbIC/IA, HO TIPEICTABIISIET MHTE-
pec KaK ICTOYHUK JaHHBIX, KOMOWMHUPYEMBIX U3 HECKOJIBKUX CBSI3aHHBIX
OTHOIIIEeHUH.

JloTrycTrM, 9TO ITpU ONMMCAaHUY HEKOTOPOU MpeMETHOM 00IacTH Ta-
osma «COTPYyAHUKN» TIPEACTABISAET CIIMCOK COTPYAHUKOB, a TabiuIia
«OTaeBbI» — CIIHCOK OTZIENIOB, TZIE OHU paboTaloT.
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Cotpyauuku (R,)

HOMED dbammwiusa JOJIZKHOCTDH
COTPYJHUKA
1001 | iBaHOB UHXXEHEpP
1002 | IleTpoB WHXXEHep
1003 | CMUpHOB TEXHUK
Otzesl (R,)
HoMe Ha3BaHue
oTJesa oTJesia
101 OIr'K
102 OI'T
JexaproBo npousseaenue (R)
HOMep HOMep | Ha3BaHHe
damunua | JOMKHOCTH
COTpYAHHKA oTAesa oTjesa
1001 | ViBaHOB UHXeHep 101 Or'K
1001 | iBaHOB UHXeHep 102 Or'T
1002 | IleTpoB UHXeHep 101 OIr'K
1002 | IleTpoB WHXeHep 102 OI'T
1003 | CMUPHOB | TEXHUK 101 Or'K
1003 | CMUPDHOB | TEXHUK 102 OoIrT

IIPOEKIIMA

[Tpoekuyeti oTHOIeHUA R, (A, B, C, D, E) Ha atpubyThl A, C, E, T/Ie MHOXe-
cTBO {A, C, E} ABNISI€TCS TIOAMHOXKECTBOM TIOJTHOT'O CITUCKA aTPUOYTOB 3aro-
JIoBKa oTHoIeHusA R, {A, B, C, D, E}, Ha3bIBaeTCs OTHOIIIEHHE R C 3ar0JIOBKOM
A, C, E v TeJIOM, CcoZiep KalliiM KOPTEXXH OTHOIIeHUs R, 6e3 ay6ieit (puc. 8).

CHHTaKCHC OTeparun Juarpamma
R=m,. . (R) ABCDE ACE
R
Ry

Puc. 8. Onepanyia npoekuuu
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PENAMOHHAA MOZEJb JAHHBIX

Ormepanus IPOEKIUS MOPOXKAAET Pe3yabTaT KaK BEPTUKAIbHYIO BBI-
60pKy, BBIOOPKY CTONIOLOB-aTPUOYTOB PENAIMOHHON TaONUILl 6e3 Iy-
OJ1ell CTPOK-KOPTEXKEH.

JomycTum, 4To U3 OTHOIIeHUSA «COTPYAHUKI» GOPMUPYETCS KaK IMPO-
eKIys oTHoIeHue «[[ITaTHOe pacucaHues.

Cotpyauuxu (R;)

HOMED. dbammwmusa JOJDKHOCTh | 3apIuiara romep
COTPYAHHUKA oTAesna
1001 | iBaHOB TEXHUK 8000 101

1001 | iBaHOB WHXXeHep 15000 101

1002 |TIeTpos WHXXeHep 15000 102

1003 | CmupHOB TEXHUK 8000 101

1003 | CMmupHOB UHXXeHep 15000 101

1004 | Bonkos WHXeHep 15000 101

IIlTaTHOE pacnucaHue (R)

AOJIKHOCTD 3apIuiaTta
TEXHUK 8000
UHXeHep 15000

CEJIEKIIUA

Cesteknimet oTHOIEHUA R, 1o popmysie F Ha3bIBaeTCs OTHOIIIEHUE R,
HMMelolllee TOT JKe 3arojIoBOK, YTO ¥ OTHOIIIeHHUe R, 1 TeJlo, cofepikailiee
KOPTEXXU OTHOIIIEHU R, KOTOPBIE YIOBJIETBOPSIOT UCTUHHOCTH JIOTHUYe-
CKOTO BBIpQYKEHWUS, 3aZlaHHOTO dpopmysoi F (puc. 9).

CHHTaKCUC orepaiuu Hwnarpamma

R=0,(R)

-,
<,

R,

Puc. 9. Onepanusa cenexkyuu
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Orepatiyis ceIeKIHA MOPOXKAAET Pe3y/IbTaT KaK TOPU30HTAIBHYTO BEIOOP-
Ky, BBIOOPKY CTPOK-KOPTEXXel pesIAIMOHHOMN TaOJUIIbL, YZIOBIETBOPSIOIINX
3a/laHHOMY yCJIOBHIO. BBy MHOTOOGPAa3us cpe/CTB crielindUKaIn yCIo-
BT 0TOOpA oTlepaliyis CeeKINH SIBIAeTC OHOM 13 Hauboslee pacpocTpa-
HEHHBIX Ha MMPaKTUKe ONeparyii HaJ pesIAMOHHbIMY Tabauiamu. Hampu-
Mep, eCJIi U3 CIIHCKA, 33/[aHHOT0 OTHOIIeHNeM-Tabuieit «COTpyAHUKM»
(R,), HY’KHO BBHIOpaTh COTPYAHUKOB oTZema 101, pe3ynbraT MOXKHO TIOJY-
YUTD IIPY IIOMOILIU OIlE€pPALIHY CEIEKIINH IT0 YCIIOBUIO «HOMep oTAena=101».

Cotpyauuku otaena 101 (R)

HOMED. dammiusa | JOMKHOCTH |3apIuiaTa HOMep
COTPYAHHUKA oTZeia
1001 | iBaHOB WHXXeHep 15000 101
1003 |CMUPHOB | UHXKEHEP 15000 101
1004 | Bonkos WHXeHep 15000 101
COEJIMHEHUE

Omnepanus coeMHEHUA OTHOIIEHUH, HapsAAy C OlepanusiMy BhIOOD-
KU M TIPOEKINH, ABIAETCA OJHOU U3 Hambosiee BAXKHBIX PEISAIIMOHHBIX
omepaluii, Tak KaK JIEXKUT B OCHOBE OOJIBIIMHCTBA PeaTbHbIX 3alPOCOB,
aZipecyeMbIX K JaHHBIM HECKOJTbKUX CBA3aHHBIX PEIAIIMOHHBIX TAOJIUII.

OOBIYHO paccMaTPUBAETCA HECKOJBKO PA3HOBUHOCTEN Olepaluu
CcoeIHEeHHUS.

Haubosee o61muM sABJIsieTCs TaK Ha3bIBaeMoe 0-coeZilmHeHNE, KOTOPOe
dbopMUpyeT pe3ybTaT Ha OCHOBE CIIEIUIEHH KOPTeXKel OTHOIIEHUH-0T1e-
PaH/ZIOB, YbM aTPUOYTHI CBSA3W HAXOJATCA APYT C IPYTOM B OTHOIIEHUU O
(=, #,>,<,= ).

YacTHBIM crydaeM 0-coeZIMHEeHUs ABJISeTCA SKBUCOeIMHEHME WU CO-
eZlMHEeHVe Ha OCHOBE YCJIOBUS paBEHCTBA aTpHUOYTOB CBA3M.

YacTHBIM CTy9aeM SKBUCOEIMHEHUS SIBJIIETCS €CTECTBEHHOE, MTH BHY-
TpeHHee, coefnHeHue. /laguM HebopMaTbHOE OIpeieJieHNe 3TOU BaXK-
HOU omeparuu.

EcTecTBeHHBIM (BHYyTPEHHUM) COeZIMHEHNEM OTHOIIeHUH R, (A, B, C)
UR, (B, C, D) Ha3piBaeTca oTHolieHue R (A, B, C, D), mojiydeHHOE 110 YCJIO-
BUIO PaBEHCTBA (3KBHUCOEAMHEHNE) OOIIMX (4aCTO OTHOMMEHHBIX) aTPU-
6yToB cBA3U (B, C), 13 KOTOPOTO UCKJIIOYAIOTCA AyOIn aTprOyTOB.
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AtpubyThl cBs3u (B u C B JaHHOM IIpUMepe), IpUHAJIEXAITAE Pa3-
HBIM OTHOIIIEHUAM-OIlepaHilaM, MOT'yT UMEThb pa3Hble UMeHa, HO JO0JDK-
HBI OBITH OTIpeZIeIEHbI HA COBMECTUMBIX IOMEHAX.

Omnepariysa ecTeCTBEHHOT'O COeIMHEeHUS ABISETCA 3aBUCUMOMN U MOXKET
OBITH BRIpAKEHA Yepe3 Apyrue omeparuu. CHHTAaKCUC OTepalyy ecTe-
CTBEHHOI'O COETMHEHUS:

R=R >R =m,pc, (GRI.B:RZ.BARI.C:Rz,C (Rl x Rz)) .

PesynbTHpytolilee OTHOIIEHUE R COCTOUT U3 KOpTeKel, KOTOopble Ipe/-
CTaBJIAIOT COOO¥ ClieT/IEHHE TOIBKO TeX KOPTeXKel OTHOIIEHUH-0ITepaH-
Z0B R, ¥ R,, KOTOpBIE COZlepKaT COBIAatolye 3Ha4eHUA 00X aTpuody-
TOB (B, C), 6e3 nybJeli cTONIOLOB.

JlormycTM B KaipoBOit MTHGOPMAIMOHHOW CUCTEME MeXKAY OTHOIIIe-
HUAMU «COTPYAHUKN» (R,) U «/leTn» (R,) nMeeTcs uaeHTUPUIIUPYIOast
CBSI3b TUIIA «OJMH KO MHOTHM>. ATPUOYTHI TEPBUYHBIX KJIIOUEH Mmoguep-
KHyTbl. CEMaHTHKa CBS31 TAKOBA, YTO HE Y BCEX COTPYAHUKOB MOTYT OBbITh
aety. IIpuyeM y IF060r0 COTPYAHUKA MOXKET ObITh O0Jiee OHOTO pebeH-
Ka. Torzia CiMcoK COTPYIHUKOB U UX ZIeTel MOXKeT OBITh ITOIy4YeH IIPU 110~
MOIIIY eCTeCTBEHHOT'0 COeJUHEHN .

Cotpyauukwn» (R,)

HOMep COTpYAHUKA damumnna JOJKHOCTh HOMep OTzeja
1001 | iBaHOB UHXXeHep 101
1002 |ITeTpos UHXXeHep 102
1003 | CMmupHOB TEXHUK 101
1004 | Boikos UHXeHep 101
1005 | Benos TEXHUK 102
1006 | KpaBuioB omeparTop 102

Jetn (R,)

HOMeEp COTPYAHHUKA UM peGeHKa | JaTa poxXJeHUs
1001 | ViBan 10.04.1998
1001 | TatpsaHA 18.05.2004
1002 | Cepreit 22.01.1995
1004 | Hatanba 05.10.2005
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3z1ech aTpubyTaMU CBA3U ABJAIOTCA aTpUOyThl «COTPYAHUKU.HOMED
COTPyZHMKa» U «/leTu.HOMep COTPYJHUKA», & Pe3y/IbTaTOM fABJIAETCA OT-
HomleHue «COTPYAHUKU C JeTbMU».

CoTpyauuku c getbMu (R)

o %Ka dammnnsa | JOMKHOCTD g:;ii eﬁ o |AAaTa pOKACHUS
1001 | ViBaHOB WHXKeHep 101 | iBan 10.04.1998
1001 | iBaHOB UHXeHep 101 | TatpaHA 18.05.2004
1002 | [TeTpoB WHXXKeHep 102 | Cepreit 22.01.1995
1004 | Bonxos UHXEHep 101 | Hatanba 05.10.2005

B ciyuae, korga /s aTpuOyTOB, 110 KOTOPBIM OCYyIIECTBIIAETCSA Coe-
JVHeHNe, HeT COBIAAaIIUX 3HaUeHUN aTpUbyTOB CBA3U, MEXAY OTHO-
IIeHUAMHU MOXeT ObITh BBITIOJTHEHO BHeEIIHee coeIMHeHUe. BHewH Hee co-
eduHeHue TIpeZinioniaraeT opMUPOBaHUE Pe3yIbTUPYIONEero OTHOIIEeHHA,
B TOM YMCJIe U U3 KOPTeKell, KOTOPBIM HeT COOTBETCTBUA B OZHOM U3 OT-
HOIIIeHU-0IlepaH/IoB coe/iMHeHNA. Pa3anyaioT jieBoe U IpaBoe BHEII-
Hee CcoeJJHEeHUe.

JleBbIM coeJHUHEHHEM HA3bIBAETCSA COeZIHEeHNE, B KOTOPOM pe3yJib-
THpYIOIllee OTHOILIIEHUE COCTOUT U3 KOpTeXkel, 06pa3oBaHHBIX JINOO cle-
IUIeHVeM KOpTeXXel olepaH/IoB, COZiepKallliX COBIaZalolie 3HaYeHUsA
001KX aTpubyTOB, IMOO KOPTEKAMU JIEBOTO OTNIepaH/a, He UMEIOIINMU
COBITAQAIOIIMX 3HAYEHUH OOIINX aTpUOYTOB.

IIpaBbIM cOeAMHEHNEM Ha3bIBaeTCs COeIMHEHNE, B KOTOPOM Pe3yJlb-
THpYIOIllee OTHOILIIEHUE COCTOUT U3 KOpTeXKel, 06pa3oBaHHBIX OO clie-
IUIeHVEeM KOpTeXXell olepaH/IoB, COZiepKallliX COBIaZalole 3HaYeHUsA
001X aTpUOyTOB, TMOO KOPTEXKAMH IIPABOTO OTIEPAH/IA, HE UMEIOIINMU
COBITAQAIOIIMX 3HAYEHUH OOIINX aTpUOYTOB.

Jlnsa o6o3HaYeHNS HECOBIAAAIONINX 3HAYEHUN KOPTEXEN HCITOIb3Y-
ercs onpeaenuTens Null.

Pe3ynbTaT omepariuu JeBOro COeIMHEHUs 3aBUCUT OT TUIA CBA3U
Y pOJIY OTHOLIEHUH B KauecTBe JIEeBOI'O WU IIPaBoOro omepaHza. B Ha-
I1eM IIpyuMepe MeXAy OTHOLIeHUAMU «COTPYyAHUKU» U «/]eTu» uMmeeTcs
udenmuguyupyrouas CBA3b «OAWH KO MHOTHM». [1o olipesienieHNIo nieH-
TUPUIMPYIOIIeN CBA3U B POAUTETHCKOM OTHOLIeHUY «COTPYAHUKU» /10~
IYCKaIOTCsA KOPTeXH, KOTOPBIM HET COOTBETCTBHSA B OTHOIIIEHUU-TIOTOMKE
«/leTu». Ec/ii B KauecTBe JIEBOT'O OTIEPaH/ia UCIIOIb3yeTCsl POJAUTETbCKOe
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oTHolleHUe («COTPYAHUKM»), TO JleBOe CoeIMHEeHUE JacT MOJTHBINA CITU-
COK BCE€X COTPYZIHUKOB U UX OTHOIIIEHHUE K JETAM.

Bce corpyauuxu (R,)

co%xa dammiusa | ZOKHOCTH g:;il; e%c 4 |AaTa poXAeHus
1001 | ViBaHOB WUHXKeHep 101 | iBan 10.04.1998
1001 | ViBaHOB UHXXeHep 101 | TatpaHa 18.05.2004
1002 | [TeTpoB WUHXKeHep 102 | Cepreit 22.01.1995
1003 | CMUpHOB | TEXHUK 101 | Null Null
1004 | Bonkos UHXeHep 101 |HaTanbsa 05.10.2005
1005 | BesoB TEXHUK 102 | Null Null
1006 | KpaBiioB | omepaTop 102 | Null Null

PesynbTaT omepaiuy IpaBoro COeWHEHU 3aBUCUT OT TUIIA CBA3U
Y pPOJIM OTHOIIIEHWH B Ka4eCTBe JIEBOTO MJIU ITpaBOro ornepanza. Hampu-
Mep, MEXAY OTHOIEHUSAMU «COTPYAHUKI» U «/leTH» nMeeTcst udeHmugu-
yupyrowas CBA3b «0UH KO MHOTUM». [1o onipezieieHrio naeHTUPUIIUPY-
IOIeH CBSI3W B OTHOIIIEHUHU-TIOTOMKE «/leTH» He MOXKeT ObITh KOPTEXKeH,
KOTOPBIM HET COOTBETCTBUA B POAUTENTHCKOM OTHOIIEHUU «COTPYAHU-
Ku». Ecii B KadecTBe MPaBOTO OMEPaH/a UCIOIb3YEeTCS OTHOIIEHME-
noToMok («/leTr»), TO MpaBoe coeJJMHEeHNeE AACT Pe3yabTaT, He OTINYato-
IITUIACA OT Pe3yJIbTaTa eCTECTBEHHOTO COeZIMHEHUS.

CotpyaHuku c fetbMu (R)

co%ﬁxa dammiusa | ZOKHOCTH g:;:;l; eﬁ o |AATa POXACHHUS
1001 | ViBaHOB WUHKeHep 101 | iBaH 10.04.1998
1001 | ViBaHOB UHXXeHep 101 | TatpaHA 18.05.2004
1002 | [TeTpoB WUHKEeHep 102 | Cepreit 22.01.1995
1004 | Bonkos UHXeHep 101 | HaTtanea 05.10.2005

PesynbraT onepanyu npaBoro COeIMHEHUA 3aBUCUT OT TUIIA CBA3U.
Hanpumep, ecnu Mexay oTHoOIeHUAMU «OTaen» U «COTpYySHUKU» UMe-
eTcs HeudeHmu@duuupyou,as CBA3b «OAUH KO MHOTHUM», TO TI0 OTIpe/iese-
HUIO HenZIeHTUGUIIMPYIOIIel CBA3U B OTHOIIEHUU-TTOTOMKe «COTPYZAHU-
KU>» JIOIYCKAIOTCA KOPTEXKU, KOTOPBIM HET COOTBETCTBUA B POAUTEIBCKOM
oTHouIeHUM «OTAeM». EC/IU B TAKOM CJIy4ae B KayeCTBe [IPaBoro olepaH-
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/la VICTIONIb3YETCs OTHOIIEHNE-TIOTOMOK («COTPYZHUKH»), TO ITPABOE CO-
eZIMHEHWE JaCT MOJTHBINA CIIMCOK COTPYAHUKOB, B TOM YHCJIEe BpDEMEHHO
He MTPUITMCAHHBIX HU K KaKOMY OTZeNy (COTPYAHUKH, IOITyCTUM, TUKBHU-
AUpOBaHHOTO oTAena 102).

Otzen (R,)
HOMep oTZieJla | Ha3BaHHUe OTJesa
101 |Or'K

Cotpyauuku (R,)

HoMep dbammiua JOJLKHOCTD HOMep oTzesna
COTpyAHUKA
1001 | iBanoB UHXXEHEpP 101
1002 | IleTpoB UHXXEHEpP 102
1003 | CmupHOB TEXHUK 101
1004 | Bonkos UHXeHep 101
1005 | benos TEXHUK 102
1006 | KpaBuos oreparop 102
Bce coTpygauku (R)
Howme Ha3BaHUe OTAeJa Howme dbammua JOJLKHOCTD
orzena COTPYJHUKA
101 |OTK 1001 | iBaHOB WHXeHep
Null | Null 1002 | [leTpos HUH)KeHep
101 |OTK 1003 |CMUPHOB | TEXHUK
101 |OTK 1004 | Bonkos UHXXeHep
Null | Null 1005 | BesioB TeXHUK
Null | Null 1006 | KpaBuos omneparop
JEJIEHUE

JlenenvieMm oTHomieHui R, (A, B, C) u R, (C) Ha3bIBaeTcs OTHOIIIEHHE
R(A, B), Te0 KOTOPOTO COAEPKUT KOPTEXKHU TaKHe, YTO JJISI 8CeX KOpTe-
»Kell oTHOIIIeHUs R, HalieTcss KOPTeXK B OTHOIIIEHUH R;.

Omnepanus AeeHus ABISIETCA 3aBUCHMOM M MOXKET OBITh BhIpayKeHa
yepes Aipyrue ornepanuy. CHHTAKCUC OTIepaIliU e/IeHUs

R=R +R, = TCA,B(RI)_TCA,B((R2 XTCA,B(RI))_RI) .
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PesynbTHpytolee OTHOIIEHKE R COCTOUT U3 KOPTeXXel OTHOLIEeHUA R,
oTIpeZieJIeHHBIX Ha MHOXXeCTBe aTpubyToB (A, B), KOTOpble COOTBETCTBY-
10T KOMOUWHAIIUY 8ceX KOPTeXel OTHOLIEeHU R,.

JlesieHrie OTHOIIEHUI aHAJIOTUYHO JeJIEHUIO YKUCeJT C OCTATKOM.

OtHo1eHue R, BBICTYTIAeT B POJIU 0e/1iM020, OTHOIIIEHUE R, BBICTYTIA-
€T B POJIU OesiumeJts.

Jonyctum oTHoleHue «lcnonHUTeNb npoekTa» (R;) Mozenupyer
CBfI3b «MHOI'Mi€ KO MHOTHM» MEX/ly OTHOLIEHUAMU «COTPYAHUKN» U «[Ipo-
eKThI» (R,). Mexy poAUTeNbCKUM OTHOIIIeHUeM «[IpoeKT» 1 OTHOIIeHU-
eM-TIOTOMKOM «VICIIOTHUTENh MTPOeKTa» UMeeTcs UAeHTUGUIMpYoas
3aBUCUMOCTS. Torza oTBeT Ha BOIIPOC, KaKHe COTPYAHUKU y4acTBOBAIU
B paboTe HaZ 8cemu IPOEKTAMU, IACT OTHOIIeHNe «[lepezoBuku» (R), 1MO-
JIy4EHHOE [IPY IIOMOLIU OIlepaliiy JeJIeHU .

Hcnonaurens npoekra (R,)

HOMep COTPYAHHUKA dbammua HoMep IpOeKTa
1001 VBaHOB 1
1001 VBaHOB 2
1001 VBaHOB 3
1002 [TeTpoB 1
1002 [TeTpoB 3
1003 CMUpPHOB 1
1003 CMUpPHOB 2
1003 CMUpPHOB 3
1004 Bosnkos 2

ITpoekr (R,)
HOMep IpOoeKTa
1
2
3

IMepemosuku (R)

HOMep COTPYAHHKA dbammnua
1001 VBaHOB
1003 CMUpHOB
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SQL —
AAISBBIK CTPYKTYPUPOBAHHBIX 3AITPOCOB

BBEAEHUE B SQL

a3/JIMYaloT /IBa BUZIA S3BIKOB 3aIIPOCOB IS PEIAIIMOHHON MO-
JleJIA TaHHBIX.
Anzebpauueckue s3blkU TIO3BOJIAIOT BBIPA3UTh 3aMPOCHI CPeJ-
CTBaMH CIIEIMaJIbHBIX OIIePaTOPOB HaJl OTHOIIEHUSMU — OTIEPATOPOB
PEeAIMOHHON anrebpHl.
A3blKU PeNUUOHHO20 UCUUCTEeHUS TIO3BOJISIOT OMMCATh 3aMPOCHI
Ha SI3bIKE MCUYUCIEHUS IPEJUKATOB — SI3bIKE MaTeMaTUIECKOM JIOTHKH.
AnrebpandecKyie A3bIKU SBIAIOTCS MPOIEAYPHBIMU SI3bIKAaMU. SI3BIKU
PEJIAIIMOHHOTO UCYHCIEHUA OTHOCATCS K KJIACCy IeKIapaTUBHBIX SI3bIKOB,
T. €. A3BIKOB O0JIee BEICOKOT'O YPOBHSA. DTH S3bIKU SABJISIIOTCS aOCTPAKTHBI-
MU SI3bIKAMH ¥ B YMICTOM BH/IE HE PeaTU30BaHbl, HO OHU CJTY?KaT 3TaJIOHOM
JUISI OLIEHKY peajibHBIX SI3bIKOB 3aIIpOCOB. I10 CBOMM BbIPA3UTETbHBIM BO3-
MOXKHOCTSIM 3TH SI3BIKU SKBUBa/MeHTHbI. OHU ObUTH TIPEJIOKEHBI B CBOE
BpeMsI aBTOPOM PeJIAIIMOHHOM Mozenu KooM /i ipeicTaBlIeHU MU-
HUMaJIbHBIX BO3MOKHOCTEMH JIF0OOT0 peabHOTO SI3bIKa 3aIIPOCOB PEJIAIIN-
OHHOU MozeH. BoceMb airebpaniecKux orepaTopoB: 06’beJUHEHHE, TIe-
peceveHue, BRIYUTaHUe, IEKaPTOBO IIPOU3Be/IeHE, TPOEKITHs, CETEKITHA,
coeVHEHYE U JleJieHre, — BBeJeHHbIe KoA10M, SIBJIAIOTCS MEPOMU OlieH-
KU BBIPA3UTEJbHOM CUJIBI JIFOOOTO SA3bIKa 0a3 JaHHBIX. PealbHBIN A3BIK
6a3 JaHHbIX 001a[aeT CBOMCTBOM PeLAYUOHHOL NOJHOMDbL, ECITU TIO CBO-
VM BBIPA3UTEJbHBIM BO3MOXKHOCTSM OH He YCTyIaeT PEeISIHOHHON aJ-
rebpe WK PeNAIHUOHHOMY UCUHUCIEHHIO.
PeasibHbIE SI3BIKU 3alIPOCOB OOBIYHO 00ECIIEYHBAIOT HE TOJBKO PeJis-
I[OHHYIO ITOJTHOTY, HO Y IPYTHEe BO3MOKHOCTH, BBIXOASIIINE 3a TIPeAesIbl

35



SQL — A3BIK CTPYKTYPUPOBAHHBLIX 3AIIPOCOB

PEJIAIIMOHHOMN anreOphl WM PeAIMOHHOr0 HeuncieHua. K uuciy Takux
BO3MOXKHOCTEH OOBIYHO OTHOCSTCS CIeAYIOIINE Ollepariiu:

JobaBiieHNe JaHHbBIX;

MoanbUKaIUs JaHHbIX;

yAajeHue JaHHBIX;

apudmeTHIecKye BEIYUCIEHNA U CPAaBHEHNS;

IIpUCBaMBaHUe U OTOOpaKeHUe,;

BbIUKCIeHMe QYHKIINI arperaiyu, BEITIOTHsAeMbIe HaJl OTHOPOZAHEI-
MU 3JIeMeHTaMHU JaHHbBIX (BBIYMCIEHUE KOJNYeCTBa, CyMMBI, CpeJi-
Hero, MUHMMAaJbHOT'O WIN MaKCHMaJbHOTO 3HAYEHUA U IPYTUX).

Haubosee pacrpocTpaHeHHBIM S3BIKOM 3aIIPOCOB PEIALIMOHHOMN MO-
JleJIA JAHHBIX B HACTOALee BpeMsA ABJIAETCA A3BIK CTPYKTYPUPOBaHHBIX
3arpocoB SQL (Structured Query Language).

SQL Henb3a OTHECTU K KOHKPETHOMY BUZY A3BIKOB. OH COAEPXKUT
B cebe BO3MOXXHOCTH U SI3bIKA PEJIAIIMOHHOTO UCUUCIEHUS (MCUNC/TIeHNA
KOpTexelt), ¥ anre6pandecKoro 3bika 1 HECOMHEHHO SIBJIAETCS PesIAlly-
OHHO IIOJIHBIM.

B cuity nctopuueckux npuamH SQL cTas cTaHZapTHBIM PEIALVOHHBIM
A3BIKOM U B HaCTOsALee BpeMA oA ep>KUBAeTCA IPAKTUYECKU BCEMU CU-
creMamu 6a3 ZaHHBIX. [103TOMY KaXK/IbIi CIIEIMAIUCT 110 6a3aM JaHHBIX
Z0JDKEeH OBITh 3HAKOM C HHM.

B uncToM BHZe Kak A3BIK, NOAJEPXUBAIOLUIUN PEIANUOHHYIO MO-
Zenb, HauboJiee TOMy/IsIpEeH CTaHAAPT A3bIKa, U3BECTHBHIN Kak SQL/92
(International Standard Database Language SQL).

Hu oauH 13 KOMMepuYeCcKUX IPOAYKTOB He MOAAeP>XXUBAET B ITOJTHOU
Mepe cra"zapt SQL/92. V3BecTHbIE BEpCHUU 3TOT'O SI3BIKA, IT0 0Opa3HOMY
BbIpakeHUIo JleiTa [2], MOXKHO Ha3BaTh «HAJIMHOXKE€CTBAMU IIOAMHOKECTB»
a3pika SQL/92. [IpyrumMu cyioBaMu, ir0b6ass KoMMepdecKas CUCTeMa, He TIofI-
Jilep>KUBasA HEKOTOPBIE ACIIEKThI CTAHAPTA, B IPYTHUX OTHOLIEHUAX, BO3MOX-
HO, IIPEBOCXOAUT ero. ITO 3aMedaHue CIIPaBeIMBO U B OTHOIIIEHUY Bep-
cuu SQL Microsoft Jet, peannzoBanHol B nomy/sipHoi CYB/] MS Access.

Asbik SQL ABIAETCA A3BIKOM IeKJIapaTUBHOI'O TUITA. B HEM OTCYTCTBY-
IOT KaKue-T1060 KOMaH/[bl YIIPaBIeHUA XOZ0M BEIYUCIUTENIBHOTO TIpOoliec-
ca tuna [F-THEN-ELSE, SWITCH, WHILE, DO-WHILE, FOR, GO TO u zp.
YupasieHue X00M BBIIIOTHEHUA Tpoliecca 00paboTKU ZaHHBIX MOXKET
BBITIOTHATBCA UHTEPAKTHUBHO, B Pe3yJbTaTe AelCTBUU CaMOro M0JIb30Ba-
TeJIA WIW [P IIOMOIIU ITPOLieIlyPHBIX 3bIKOB IPOrPaMMUPOBAaHMA BBICO-
KOT'0 YPOBHA. B CBA3M ¢ 3TUM pasjinyaroT ABE pa3HOBUAHOCTU SQL — HvH-
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TepaKTUBHBIN U BJIOXKeHHBIN. [1o 6osbInelt vactu 06e popmer paboTaroT
OZMHAKOBO, HO MCIIOJb3YIOTCA PA3JIUYHO.

HnmepaxkmuseHulii SQL victionb3yeTcd A1 GYHKIMOHUPOBAHKA HETIOCPEe/-
CTBEHHO B 6a3e JaHHBIX U PeaTn3yeTcs HEeIIOCPeCTBEHHO IIPYU BBOJIE TT0JTh-
30BaresieM OTAeIbHBIX KoMaH . [Tpu Takoii popme SQL ripu BBoZiE KOMAHZBI
OHa ceiuac ke BBITIOJTHUTCA U BBl CMOXKeTe YBUZIETh pe3y/IbTaT HeMe/JIeHHO.

Bnosxcernstil SQL coctouT m3 koMaHz SQL BHepeHHBIX BHYTPh MPO-
rpaMM, HallMCaHHBIX Ha MPOLEAYPHBIX A3bIKaX IIPOrpaMMUPOBAHYSA BBICO-
KOT'O YPOBH, YTO JleJIaeT IPOrpaMMBbI 60siee MOIIHBIMU U 3G GEeKTUBHBIMU.
OzHaKo TIPU TaKOM CIIOco0Oe yIIpaBieHus MpolieccoM 06pabOTKU JaHHBIX
IIPUXOJUTCA UMETh ZIeJI0 CO CTPYKTypol SQL U cTuieM yrpasieHus, KOTO-
PBIY TpebyeT HEKOTOPBIX paclIMpeHuit K uHTepakTHBHOMY SQL. Ha rpakTu-
Ke CyIIeCTBYIOT /IBa OCHOBHBIX CTIoco0a 1cronb3oBanus SQL B mporpaMmax:

e BHezpeHHe SQL-omepaTopoB B UCXOAHBIU TEKCT IPOTPaMMBI C I10-

cenyrollel ee KOMIWIAIIMEN U KOMIIOHOBKOM;

e HCIOJb30BaHMe MHTepdetica IPUKIALHOTO IPOTPAMMUPOBAHUS,

crenManu3vpymolerocs Ha paboTe ¢ 6azamMu JaHHBIX.

B yue6HOM 1MOCOOMHU, PACCUUTAHHOM Ha HETOATOTOBJIEHHOTO IOJb-
3oBaressa SQL, orpaHUYHUMCA UHTePAKTUBHOM GOpMOii A3bIKa. ITO JacT
BO3MOXXHOCTB 00CYXIaTh KOMaH/[bI ¥ Pe3y/IbTaThl X BHITIOJTHEHUYS, HE 3a-
60TsACH O TOM, KaK OHU CBSI3aHBI C IOMOINIbIO MHTepdeiica ¢ IpyTUMU A3bI-
kaMmu. VIHTepakTUBHBIN SQL — 3T0 Hanbostee mmoe3Hast /11 HelporpaM-
MucToB popMa. Bee, UTO BBl y3HaeTe OTHOCHUTETHHO MHTepaKTUBHOTO SQL,
B OCHOBHOM TIPUMEHUMO U K BJIOXKeHHOU popMe.

B cootBeTcTBUM cO cTaHZapTOM SQL BBIpasuTeIbHbIE BO3MOXHOCTU
A3BIKA pacupe/iesieHsl 10 MIeCTU TUIIaM ITIOAMHOXKECTB KOMaH/:

e a3bvlk onpedeneHus danHwlx (Data Definition Language — DDL),

npezcrasieH UHCTpykuuamMu CREATE, ALTER, DROP;

®  A3blK MaHunynupogauus 0aHHsmu (Data Manipulation Language —

DML), npeactaBneH uHctpykiusamu INSERT, UPDATE, DELETE;
e a3blk 3anpocos daHHblx (Data Query Language — DQL), mpezcTas-
JileH MHorodyHKIMOHaMbHOM KoMaHzou SELECT;

e a3blkynpasseHus 0aHHbimu (Data Control Language — DCL), ipez-
crapiied komaHgamu GRANT (mmpezocraBiaeHue nmpuBuieruii) u RE-
VOKE (oTMeHa nIpuUBUIETUN);

e A3vik 06pabomku mpansaxyuii (Transaction Processing Language —
TPL), BktouaeT komauabl BEGIN (HauyaTh TpaH3akioo), COMMIT
(3aBepuiuTh Tpanzakuuio), ROLLBACK (OTKaTUTh TPaH3aKIIMIO);
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e sa3blk ynpasseHus Kypcopom (Cursor Control Language — CCL) tipez-
Ha3HaYeH /1A BBITIOJIHEHUS OTlepaliui ¢ OTeIbHBIMU CTPOKaMU OfI-
HOU WIN HECKOJIbKUX TabJnlIl, TpezcTaBieH komaHzamu DECLARE
CURSOR, OPEN, CLOSE, FETCH INTO, DROP CURSOR.
K coxasieHunto, 3TU ITIOJMHOXECTBA He UCIIOJIb3YIOTCA II0OBCEMECTHO
BO Bcex peanusanuax. OHu noguepkuBaroTcsa ANSI U 11os1e3Hbl Ha KOH-
I[eNITyaJbHOM yPOBHE. B yacTHOCTH, MHTepakTUBHBIN Microsoft Jet SQL,
peanu3oBaHHbIU B nonysapHort CYB/] MS Access, Noiep>KUBaeT TOJb-
KO IIepBbI€ TPU IOAMHOXECTBA.

ONPEAEJIEHUE JAHHBIX B SQL

Paccmotpum TepmuHonioruto SQL. B a3bike SQL noazep:xvBaroTcAa Ta-
KUe TepMUHBI, KaK Tabiuiia, cTosbell, CTpOKa, BMECTO PEJIAIIMOHHBIX Tep-
MUHOB — OTHOIIIEHHEe, aTPUOYTHI, KOPTEXKHU.

CBA3b TEpPMHHOB peJIALIMOHHOU MoZeu JaHHbIX, SQL u Access npez-
cTaBJeHa B TabI. 2.

Tabnuua 2
CoOoTBETCTBYE TEPMUHOB
PenssuyoHHas Mojenb SQL Access
OTHoOILIeHUE Ta6muna (Table) Tabnuna
ATpubyt Cronber; (Column) [Tose
KopTtex Crpoka (Row) 3amnuch

baza ganHbIX B SQL mpezcTaBiseT co60ii HAbOp B3aUMOCBSI3aHHBIX
Tabsu. [Ipy 3TOM pa3audyaroT 6a30BbIe TAOJUITHI U TAOIUITBI-TTPE/CTAB-
nenvsi. BazoBas Ta6ura (TABLE) — 3TO OCHOBHOM CTPYKTYPHBIH 2J1e-
MeHT 6a3bl JaHHBIX. Efl COOTBETCTBYIOT peasbHblE XpaHHUMBIE JaHHBIE.
KoHllenTyanbHass Mozie/ib Oa3bl JaHHBIX MTPEACTABISAET COOOM COBOKYTI-
HOCTb B3aWMOCBSI3aHHBIX 6a30BbIX Tabsuil. [IpedcmasnerHue (VIEW) saB-
JIIETCSI BUPTYa/IbHOM TaOJMUIEN, KOTOpasi BHITVIIUT KaK peabHO Cyle-
cTByMoIas Tabuiia. [IpeacTaBieHre He COAEPXKUT COOCTBEHHBIX TaHHBIX,
B HEM CKOMOWHUPOBAHBI JaHHbBIE U3 OAHOM WIM HECKOJIbKUX CBSI3aHHBIX
6a30BbIX Ta0MI[. CpeZICTBOM HAIIOJTHEHUS TaOTUIIbI-IPEICTABIEHUS SIB-
JITFOTCS 3aIIPOCHI, B KOTOPBIX PeaTU3yI0TCs HMHPOPMaIMOHHbIE TTOTPeO-
HOCTH ITI0JIb30BaTesieit 6a3nl JaHHBIX. C ITOMOIIBIO TIPE/CTABIEHUs pea-
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JIU3YIOTCS JIOKAJMbHBIE TIPEACTABIeHUs (BHENTHAS MOZETb JaHHBIX) Oa3bl
JIAaHHBIX, UCIIOIb3yeMble B MPUKJIAZHBIX ITPOrPaMMax WIM 3aIIPOCaX MOJIb-
3oBareneii. Cpa3y HEOOXOAMMO OTMETHUTh, YTO KOHIIEIIIUS ITPe/CTaBIIe-
Hul B Bepcuu SQL Microsoft Jet mo ymom4aHuIO He TOAAePKUBAETCS.
CpezactBoM 3pPEKTUBHOTO OCTYIIA K XpPaHUMBIM JaHHBIM SIBJISIOT-
cst undexcot (INDEX). [Ipu moMony WHAEKCOB OCYIIECTBISETCA AOCTYI
K JaHHBIM, YIIOPAZOYEHHBIM 110 ONpe/ieJIeHHbIM KpUuTepuaM. B kadecTBe
KpUTEPUA YIIOPAAOYEHUA MOTYT UCIIOIb30BAThCA OAWH WU HECKOJIBKO
cTosbnoB TabmmIel. HammsaabeiM 0o6pa3oM WHZEKca SBISETCA Tabaua,
MIEPBBIA CTONIOEI] KOTOPOU COAEPKUT 3HAYEHU MH/EKCHUPYEMBIX TTOJIEH,
a BTOPOM — CCBUTKM Ha COOTBETCTBYIOIIYE CTPOKH. [Ipu co3gannu 6a3o-
BBIX TAOJIUI] aBTOMATUYECKU CO3AI0TCA MHZAEKCHI IT0 IEPBUYHOMY KJTO-
4y, IO aJIbTEPHATUBHBIM KJII0YaM U IT0 BHEIIITHUM KJIFOYaM.
JleJicTByIOIIMM Ha AAaHHBI MOMEHT CTaHAApTOM s3biKa SQL ABsgeT-
cA IpUHATasgd AMEepHUKaHCKUM HAllMOHAJIbHBIM UHCTUTYTOM CTaHJApPTOB
(American National Standards Institute — ANSI) Bepcus SQL-92. dupmebl-
paspaboruvky CYB/l ipu peanu3anuu sizbika SQL MOTYT BHOCUTH B HETO
pacIpeHwsi, Ho 00s3aHbI pean30BaTh 6a30BbIi Habop koMaHg ANSI SQL.
[Tpouieccop o6paboTku faHHBIX Microsoft Jet IBjisgeTCs coCTaBHOM 4a-
cThIO Access U BoITIONMHsAET HHCTPYKIuU Access SQL (SQL Microsoft Jet),
KoTOpHIH oTimyaeTcsa oT ANSI SQL cymiectBeHHo [12] (kak mpaBuio, Ha-
crosibHBIe CYB/I, coBMecTUMBIe co cTaHzapToM SQL, peasnsyroT He BCe
nHCcTpykuu ANSI SQL).
Azbik SQL Microsoft Jet moutu cootBeTcTBYyeT cTaHAapTy ANSI SQL-89.
B peanmuzanuio sisbika SQL ayma Microsoft Jet 4.x (HaumHas ¢ Bepcuu
Microsoft Access 2000) BHECEHBI HECKOJIBKO pacIIMpeHN, KOTOpbIe IIPU-
ompkaroT ero K crangapty ANSI SQL-92 u Transact-SQL — auaneKTy S3bI-
ka SQL ama Microsoft SQL Server. /Iy Toro 4ToObl 06eCIIeYruTh COBMe-
CTUMOCTD C MIPEeABIAYIIUMU BepcusiMu Microsoft Jet, aTu pacimpeHust
MOKHO KCII0JIb30BaTh TOJbKO B crienuaabHoOM pexxuMme — ANSI SQL-92.
OcHoBHbIe pa3anuus s13bIK0B SQL Microsoft Jet m ANSI SQL cocTosT
B cienytomeM [12]:
e OHU UMEIOT pa3Hble HAOOPHI 3ape3ePBUPOBAHHBIX CJIOB M THUIIOB
JlQHHBIX;
e pasHble IpaBWIa IPUMEHUMSBI K oniepaTopy Between... And, uc-
MTOJTb3YEMOMY /IJIST OTIPEZIEIEHYS YCIOBUH BEIOOPKY 3aITHCEl;
e TmoAcTaHOBOYHBIE 3HaKW ANSI 11 Microsoft Jet, KOTOpBIe UCITIO/IB3Y-
10TCA B ortepaTtope Like, B3BaMHO MCKIIIOYAIOT APYT APYTa;
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e s3bIK Jet SQL 0OBIYHO ITPEZIOCTABIISAET ITOJIb30BATEIIO OOJBIIYIO CBO-
607y, HaITpUMep pa3pelaeTcs IPYNIUPOBKA U COPTUPOBKA I10 BhI-

PaKEHUSM;

e A3bIK Jet SQL ITO3BOJIAET KCII0Jb30BaTh O0JIee CI0KHbBIE BbIpaxke-

HUA.

Tunel fJaHHBIX s3bIKa SQL sizipa 6a3el JaHHbIX Microsoft Jet BKJtoda-
IOT CJIeZIyIOIie OCHOBHBIE TUITBI IaHHBIX [12] (Tab:. 3).

Tabnuua 3

Tunsl gauHbIX SQL Microsoft Jet

Tun gaHHBIX

Pa3zmep

Onucanue

BINARY

1 6aiT
Ha CMBOJI

B TakoM I11ojie MOTYT GBITh COXpaHEHBI JAHHBIE
smoboro Tuma. [Ipeo6pa3oBaHue JaHHBIX (HATIPU-
Mep, B TEKCT) He pousBozauTcs. OT criocoba BBO-
[la IAHHBIX B OMHAPHOE TI0JIE 3aBUCUT CIIOCO0 BHI-
BO/Ia BEIXOJHBIX JIAHHBIX

BIT

1 6aiT

3HaueHus «/la» u «HeT», a Takke 1osd, cogepxa-
M€ TOJIBKO OZHO U3 IBYX BO3MOXKHBIX 3HAUYEHUH

TINYINT

1 6aiT

enoe yucio ot 0 70 255

MONEY

8 baiiT

MacmrabupyemMoe Iieoe YUC/IO B AUala3oHe
0T -922337203685477,5808
70 922337203 685477,5807

DATETIME
(cm. DOUBLE)

8 baiiT

JlaThl ¥ BpeMs, OTHOCAIINECST K ToZiaM
¢ 100 mo 9999

UNIQUEIDENTIFIER

128 6ur

YVHUKaTbHBIN WeHTUGUKAITMOHHBIN HOMED, KC-
TIOJTb3YEMBIH /IJIS YZIaJIEHHOTO BBI30BA MPOLIEAYP

REAL

4 6aiT

3HaueH1s OOBIYHOM TOYHOCTH C IUIaBaloLIel 3a-
nATOH B Auana3oHe oT —3,402823E38

20 —1,401298E-45 a1 OTpULIATEIBHBIX 3HAYE-
HuH, oT 1,401298E-45 10 3,402823E38 14 110710~
JKUTEJIbHBIX 3HaYeHUH U 0

FLOAT

8 baiiT

3HaueHUs ABOMHON TOYHOCTH C IUIaBaIoIIe 3a-
IISITOH B AuamasoHe oT —1,79769313486232E308
70 —4,94065645841247E-324 aj1s1 oTpUTIaTEND-
HBIX 3HaUYeHUH U oT 4,94065645841247E-324

710 1,79769313486232E308 11711 TOJIOXKUTETHHBIX
3HavyeHu# u 0

SMALLINT

2 6aiT

KopoTkoe 1esioe unciio B Auamna3oHe ot —32 768
0 32767

INTEGER

4 6aiT

JITMHHOE 11eJ10€ YUCJIO B IUalna3oHe
oT -2147483 648 1o 2147483 647
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OxkonuaHue mabs. 3

Tun gaHHbIX Paszmep OnucaHue
TOYHBIHN YMCIOBOM THUII JaHHBIX, BKIIOUAIOIIHAH
3HavyeHusa ot 10 ™ 28-1 1o —-10 ™ 28-1. Mox-
DECIMAL 17 Gaiir HO OIpeZiesIUTh KaK TOYHOCTh (1-28), Tak 1 Mac-
mTab (TouHOCTD omnpezienieHa kak 0). ToYHOCTh
¥ MacIiTab Mo yMoJT4YaHUIo coCTaBsioT 18 u 0 co-
OTBETCTBEHHO
TEXT 2 Gaidr Ot 0 f0 2,14 ['GaiiT
Ha CUMBOJI
[To Tpe6o- | Ot 0 10 2,14 I'6aiiT. Micnonb3yeTcs A 06beKTOB
IMAGE
BaHUIO OLE
CHARACTER 26aiT o) 00955 cumBornos
Ha CUMBOJI

Tunsl sanabix ANSI SQL, s5KBUBasieHTHBIE UM TUIIBI JAHHBIX sA3bIKa SQL
Microsoft Jet 1 JoIyCcTUMbIE CHHOHUMBI TIPUBeeHBI HIKe [12] (Tabir. 4).

Tabnuya 4
Tunsl faHHBIX cTaHAapTHOro SQL 1 SQL Microsoft Jet
THI AAHHBIX Twun ga"HHbBIX Tun gaHHBIX
A SQL Micro- CUHOHUM Microsoft SQL
ANSI SQL
soft Access Server
VARBINARY,
BIT, BIT VARYING BINARY BINARY VARYING ET&RY’ VARBI-
BIT VARYING
BOOLEAN, LOGICAL, LOGI-
He nozzepxusaerca |BIT CAL1, YESNO BIT
He noazepxuBaerca | TINYINT INTEGERI1, BYTE TINYINT
He nogzpep:xxuBaetrca | COUNTER AUTOINCREMENT —
He noagpep:xxuBaetca | MONEY CURRENCY MONEY
DATE, TIME,
TIMESTAMP DATETIME DATE, TIME DATETIME
UNIQUEIDEN- UNIQUEIDENTTI-
He noazep:xuBaeTca TIFIER GUID FIER
DECIMAL DECIMAL NUMERIC, DEC DECIMAL
REAL REAL SINGLE, FLOAT4, IEEESIN- REAL
GLE
DOUBLE PRECI- DOUBLE, FLOATS, IEEE-
SION, FLOAT FLOAT DOUBLE, NUMBER FLOAT
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OkoHuaHue maba. 4

THII AAHHBIX Tun gaHHbIX Tun gaHHBIX
SQL Micro- CUHOHUM Microsoft SQL
ANSI SQL
soft Access Server
SMALLINT SMALLINT SHORT, INTEGER2 SMALLINT
INTEGER INTEGER LONG, INT, INTEGER4 INTEGER
INTERVAL He noazep:xu- He noazep:xuBa-
BaeTcs eTcs
LONGBINARY, GENERAL,
He noagepxxuBaetca |IMAGE OLEOBJECT IMAGE
LONGTEXT, LONGCHAR,
He nopgep:xuBaerca | TEXT MEMO, NOTE, NTEXT TEXT
TEXT (n), ALPHANUMER-
CHARACTER, CHAR- IC, CHARACTER, STRING,
ACTER VARYING, VARCHAR, CHARAC- CHAR,
NATIONAL CHAR- CHAR TER VARYING, NCHAR, NA- [VARCHAR,
ACTER, NATIONAL TIONAL CHARACTER, NA- |NCHAR,
CHARACTER VARY- TIONAL CHAR, NATIONAL |NVARCHAR
ING CHARACTER VARYING, NA-

TIONAL CHAR VARYING

fapo 6a3bl gaHHBIX Microsoft Jet SQL B OCHOBHOM COBMECTHUMO
¢ ANSI-89 Level 1. OzHako HEKOTOpPbIE BO3MOXKHOCTHU SI3bIKA 3aIIPOCOB
ANSI SQL He peanusoBanbl B Microsoft Jet SQL. Pexxum ANSI-89 aBsieT-
cs1 HACTPOMKOM 110 YMOTYAHUIO I HOBOM 623kl JaHHBIX Microsoft Access
B dopmare daiina 2002-2003, 2007, 2010.

B ANSI-92 umeroTca HOBbIe 3ape3epBUpPOBAaHHLIE CII0BA, IIpaBuUjia
CHHTAKCHCa Y NIOACTAHOBOYHBIE 3HAKH, PACIIUPAIOIINE BO3MOKHOCTHU
CO3/IaHUS 3aIIPOCOB U HCIIOJMb30BaHUA KOMaHA SQL. DTOT pexxuM 6Ju-
30K K cnenuduranuu ANSI-92 ypoBHs 1, HO He ABJIsIETCS COBMECTUMBIM
¢ ANSI-92 ypoBH# 1. B ;aHHOM peXXuMe 3ampoca CoAepKUTCA Ooblie
cuHTakcuca ANSI, a noACTaHOBOYHBIE 3HAKU Y/ OBJIETBOPAIOT CIEL-
¢duxkarum SQL.

Vicnosnib3oBanue ANSI-92 SQL MoxkeT moTpeboBaThCsA, €CIU IPEATIO-
Jaraetcs Oyzyiee pa3BUTHE IPWIOKEHUS 10 TTpoeKTa Microsoft Access
1 TpebyeTcs pa3paboTaTh 3aPOCHl, KOTOPBIE OYAYT BBITIOTHATHCA C MU-
HUMa/JIbHBIMH U3MeHEeHUAMH B 6a3e JaHHbIX Microsoft SQL Server.

Jl1s1 HaCTPOUKM pe)XMMa COBMECTUMOCTH ¢ Oojiee COBepIIEHHOU Bep-
cueti cranzapta ANSI-92 SQL a1 TeKytel 6a3bl JaHHBIX PEKOMEHAYET-
€A BBIIIOJIHUTD CJIeZyIolre JeCTBUA:
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«3amycTuTh» MS Access.

Co3zzats mycTyto 6a3y JaHHBIX.

B jleBoM BepxHeM yIyIy OKHa HakaTb KHOTIKY < Office>.

B nasoroBoM OKHe HaXXaThb KHOIIKY <IlapameTpsl Access>.

B ninanoroBoM okHe «[TapameTpsl Access» B CIIHCKe cieBa BRIOpaTh
«KOHCTPYKTOPHI OO BEKTOB>.

B paszene «KoHCTpyKTOp 3a11pocoB» B oniuu «CUHTaKcuc A SQL
Server (ANSI 92)» ycTaHOBUTD QJIAXKOK «ama 6a3a 0aHHbLX».

7. Haxatb kHOnIKy <OK>.

AW

o

ONIMCAHUE YYEBHOTI'O ITIPOEKTA

[Tpu 3HAKOMCTBE C s136IKOM SQL B KaueCcTBe MpuMepa IIpeAMETHOH 00-
JIACTU PACCMOTPUM B YIIPOILIIEHHOM BH/Ie OpraHU3alIHIo yueOHOTo Ipoiiec-
ca B By3e. [Ipexxzie Bcero, cieZlyeT HallOMHUTBD, YTO peau3aliiy IIpoeKTa
6a3bl JaHHBIX MIpeAIIecTByeT OoJbInas aHaTuTHIeckas paboTa, KoTopas
BBITIOTHAETCSA Ha dTarax MHQPOTIOTUIECKOTO U IaTaIOTMYeCKOT0 POEKTH-
poBaHuA. Ha ocHoBaHMY aHaIM3a CEMAaHTUKU JaHHBIX IIPeIMeTHOH 006-
jactu pa3pabaTeiBaeTca ee MHGOpPMAIIMOHHASA MO/eNTb, KOTOpas 3aTeM
oTobOpakaeTcsi B KOMIIBIOTEPHYIO CpeZly C YIeTOM CTPYKTYPHBIX U IIpoIie-
IypHBIX Bo3MoxkHocTel CYB/] penammonHoro Tumna. Pa3paboTka CTpyKTy-
pBI 6a3bl JAHHBIX, B TOM YHCJIe pa3paboTKa CTPYKTYPHI KaXKA0M TabIHIbL,
oTpefieJieHHe CBOMCTB aTpubyTOB, YCTAaHOBIEHNE 3aBUCUMOCTEN MEXIY
HUMU, Ha3HaUeHHe KJIF0UYeBhIX aTPUOYTOB, YCTAHOBIEHUE CBA3EeH MeX Iy
TabauIaMu, IBIeTCA pe3y/IbTaToOM MIPOJO/LKUTETbHON aHATUTUIECKON
paboTsl [13]. Tenepariusa cxeMbl 635l JAHHBIX, HE3aBUCHUMO OT TOT'O BHI-
IIOJTHAETCSA JIM OHA C MOMOIIbI0 SQL My UCIIOIb3YIOTCA JPYTUe UHCTPY-
MeHTaJIbHble BO3MOXHOCTU CYB/I, BO3MOXKHAa JIUIIB TOTZa, KOrZa IIpopa-
60TaHBI 0COOEHHOCTHU CTPYKTYPHI JAHHBIX ITPeAMETHOM 00IacTH.

JlomycTrM, 4TO HaITy IpeAMETHYIO 06/1IacTh MOXKHO OITMCATh B TEPMU-
Hax MOHATUH (cyurHoCTel): «paKynbTeT», «kadenpa», «COTPYAHUK» (B TOM
YHCIIe «IIpero/iaBaTesib», «MHXeHep», «3aBeAyIomuil kadepoii»), «cie-
I[HAIbHOCTh» (HaIpaBJIeHUe), «CTYAEeHT», «ydeOHasA JUCIUIUIUHA», «9K-
3aMeH».

[lycTh B Hamel y4eOHOM NpeAMeTHOU 061acTH JeUCTBYIOT CeAyIo-
myie ceMaHTUYeCKUe YCIOBUA Wi OM3Hec-TIpaBuiIa.
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ONHUCAHUE YYEBHOTO IPOEKTA

Bys cocrouT u3 ¢pakynsreToB (puc. 10). Kaxxapiii pakynbTeT uMeeT YHU-
KaJIbHBIN HeHTHHKaTOp-ab0peBUaTypy v HazBaHue. Pabota Ha Gpakyib-
TeTe opraHu3oBaHa 1o kadeapam. Kaxxaas kadeapa Takke UMeeT YHU-
KaJbHBIA MUGP ¥ Ha3BaHME Y MOXKET OBITh IIPUITHCAHA TOJBKO K OTHOMY
dakynbrery (HemaeHTHUIMpYIOLasa CBA3b «COCTOUT U3»).

KosutekTHB Kadeaprl 06pasyroT COTPYAHUKN. YHUKATbHBIM UAEHTUDU-
KaTOPOM COTPYAHHWKA B IIpeZiesiax By3a SIBJIIETCSA €ro TabelbHBIM HOMED.
CoTpyAHUKN MOT'YT pabOoTaTh TOIHKO Ha OAHOM Kadeape (HenaeHTUDUIIN-
pyroIas CBsI3b «BKJIFOYaeT») U BHIIIOJIHATH 00SI3aHHOCTU B POJIH ITPETIOZIaBa-
TeJIel, TH)KeHEePOB WM 3aBeyIOInX Kadeapamu (KaTeropruaabHast CBA3b).

Kaxxp1ii COTpyAHUK KadeIpbl UMEET OHOT'O HEITOCPEACTBEHHOI'O Ha-
YyaJbHUKA U3 YMC/Ia COTPYAHUKOB Kadeaphl (peKypCcHBHAs YHapHas CBSA3b
«PykoBoauT/ITogunHAETCA»).

Kadezapa MOXKeT rOTOBUTH CITEITUAVCTOB 10 HECKOJIBKUM CIIEIINATb-
HOCTAM (HampaB/eHUsAM), TpUYEM 10 KaXKJ0M CIelIMaJlbHOCTH OCYIIECT-
BJIIETCSI TIOJTOTOBKA TOJIBKO HA OHOU Kadeape (HenAeHTUGUIMPYIOIast
CB3b «[ OTOBUT 110») . KaXkziast crierasbHOCTb UMEeEeT YHUKATbHBIN HOMED.

[To KaXX0¥ CrIennaJIbHOCTH 00yJaloTCs HECKOJBKO CTYAeHTOB. Kak-
JIbIN CTYZIEHT ZaHHOU Kadeapbl MOXKET 00ydaThCs TOIBKO IO OHOM CIie-
ITUATBbHOCTH (HEWZAEHTUPUIIUPYIOIIAs CBsI3b «[IpezicTaBieHa»). YHUKAIb-
HOU XapaKTEPHUCTUKOU IIEPCOHBI CTYZEHTA B IIPe/ieiax By3a SABJISAETCI €TO
pPEerucTpaIoOHHbIN HOMEP.

[To F060¥ CITeIMabHOCTU IIPEAIIoIaraeTcs n3ydyeHre MHOTUX JIHC-
IMUTUTAH. JIt06ast ANCITUTUIMHA UMeET YHUKAJbHBIN Ko/ U Ha3BaHue. Vic-
MTOJTHUTEIEM YIeOHOU AUCIUIUTMHBI MOXKET OBITh TOJTBKO OfHA Kadeapa
(HengeHTHUITUPYIOMAs CBA3b «BezeT»). [Ipudem M00yI0 ANCITUTLTAHY
kKadepa-rCIIOTHUTENTb MOXKET BECTH HA MHOTHX CITEITUATBHOCTAX (CBSI3b
«MHOTHe-KO-MHOTUM» «/3yuyaeT/3yudaeTcsa»).

[To pe3ynbTaTraMm OOy4YeHUs CTYZAEHTHI CAAIOT SK3aMEHBI 110 OIpe/e-
JIEHHOU AUCITUTUIMHE KOHKPETHOMY ITPET0IaBaTeN0 B KOHKPETHOE Bpe-
MsI ¥ TIOJTy4YaloT OIeHKU. [Ipy 3TOM KaXKABIA CTYZ€HT CAaeT dK3aMeHbI
10 HECKOJIBKUM JIVCITUIUTITHAM, JTFOOO0H TperofaBaTeb MOXKET IPUHUMATh
SK3aMeHBI IT0 HECKOJIbKUM AUCIUIUIMHAM 1, HaKOHEII, 10 JII0O0H JUCITU-
IUTMHE MOTYT IMIPUHUMATh dK3aMeHbI pa3HbIe MTPENO/iaBaTeNN y Pa3HbIX
CTyZIeHTOB (TepHapHas cBs3b «CraeT-IIpuHuMaeT-IIpoBepseTcsa Ha»).

CTpyKTypa IaHHBIX IPEAMETHOM 00/1aCTH B BHZle THGOPMAITMOHHBIX dJIe-
MEHTOB (CyIITHOCTEH) U CBSI3eM MEXK/y HUMU MOXKET OBITh CICTEMaTHU3UPO-
BaHa B 00pa3se ee nH}poorndeckor (mHbopMaroHHon) Mmozenu (puc. 10).
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OO6BIYHO /11 HAUMEHOBaHUs 00BEKTOB 6a3bl JaHHBIX SQL 110 Tpau-
111y 6a3bl JAaHHBIX UCIIONb3yeTCs TaTUHUIIA. ViMes B BUZy yueOHbBIN Xapak-
Tep MOCcoOMsI, BOCITOIb3yeMCsI BO3MOKHOCThIO SQL Microsoft Jet u Oyzem
MMeHOBaTh 0ObEKTHI 6a3bl JAHHBIX HA PyCCKOM si3bIKe. KirtoueBbie ciio-
Ba SQL M0XHO HabUpaTh CTPOYHBIMU WY IIPOIIUCHBIMU OyKBaMu. B ze-
MOHCTPALMOHHBIX IIPUMepax JJisd HalIAZHOCTH KJIFoUeBbIe cjIoBa OyzeM
HabUpaTh MPOMUCHBIMU OYKBaMMU.

Il paboTeI B pexxrMe MHTepaKTUBHOTO SQL B MS Access HeoOXoaM-
MO BBITIOTHUTD CJIEAYIOIINE AeACTBUA !

1. «3amyctutb» MS Access.

2. Hactpoutscsa Ha pexxuM coBMecTuMocTu ¢ ANSI-92 SQL.

3. Coszgatb datin 6a3bl JaHHBIX (WIX OTKPBITH V’Ke CO3JaHHYIo 6a3y
JTAaHHBIX).

[Tepeiitu B pesxuM «KOHCTPyKTOpa 3aIIpOCOB».

3aKpBITh AUATIOTOBOE OKHO «/lobaBieHre TaOIUITBI».

[lepeliTu B UHTepaKTUBHBIN pexxuM SQL.

Hab6paTp TekeT SQL-KOMaH/HL.

3amycTuTh KOMaHZy (3ampoc) Ha UCTIOJTHEHNE U B cIydae KOPPeKT-
HOCTY pe3y/IbTaTa COXPaHUTH 3aIIpOC [0, OpPUTMHAJIbHBIM UMEHEM
ZUId OTYeTa.

Jl1s1 3aKperieHra HaBBIKOB KOHCTPyupoBaHUA SQL-UHCTPYyKIIWIL TpeJ-
jlaraeTcs:

e TI03HAKOMUTHCA ¢ popmaToM SQL-MHCTPYKIUH;

e pa3obpaThbcs C ZeMOHCTPAMOHHBIMU ITPUMEPaMU;

e BBHINIOJHUTS IIpe/IaraeMule 3alaHusd.

I[Tpu paboTe ¢ meyaTHBIM BapuaHTOM yuyeOHOro ocobusa IeMOHCTPa-
LIMOHHBIE IIPUMEPEHI ABJIAKTCA BCETO JIMIIb WITIOCTPALUAMY [IPUHIUTIOB
noctpoenusa SQL-uncTpykuuii. [Tpu paboTe ¢ 371eKTPOHHBIM BapUaHTOM
yaebHOro nocobus TekeT SQL-UHCTPYKLINH TpUMepa MOXKHO IIepeHeCcTH
yepe3 Oydep obMeHa B TeKCTOBBIN peZiakTop SQL-pexkuma «KoHCeTpyKTO-
pa 3aIpoCcoB» U BBIIIOJIHUTD 3aIIpOC.

PN Uk

!TIpeanonaraercs, 4TO MOIL30BATE/b BAAJEET HABBIKAMH paboThl B cpezie MS Access.
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A3BIK OIIPEAEJIEHUA JAHHBIX

CO3ZIAHME TABJINI]

Jlnsi omycaHust HOBOW TabJIULIBI, ee TOoJIel U MHAEKCOB HUCIIONb3YeT-
cs1 uHeTpykiuss CREATE TABLE, koTopast MeeT cieAyroluii 0600611eH-
HBIY GopMar.

CREATE TABLE <unms Tabnuubi>

(<cnnucok anemeHTOB 6a30BOM TabNULbI>);

37ech U 1ajiee B OTJIMYHE OT KPYTJIBIX CKOOOK, KOTOPBIE SIBJIIOTCS dJIe-
MEeHTaMU CUHTaKCHCa A3bIKa, YIJIOBbIE CKOOKU < > 0003HAYAIOT METACHUM-
BOJIBI, KBaJpaTHbIe CKOOKHU [] 0603HaYalOT HeOOsI3aTeTbHbIE DJIEMEHTHI,
¢durypHsie ckoOKu {} 0003HAYAIOT aNBTEPHATUBY. DJIEMEHTHI CITUCKA TTe-
PEUUCIIAIOTCA Yepes 3aIATYIO.

DJleMeHTaMU CIIUCKA MOTYT ObITh:

e oImpezieJieHHe CTOIONA;

e oImpezeneHle OrpaHUYeHUA I1eI0CTHOCTH.

OmpezeneHye cTonbIa UMeeT CaeAyIouui popmar:

<umsg ctonébua> <tun> [(<pasmep>)] [NOT NULL]

Ecsu 7151 Mot yetanoBsieHo cBoiictBo NOT NULL, To mosie o6s13aTesb-
HO JIOJDKHO COZIepKaTh JOMyCTUMBIe aHHble. Hanpumep:

wundpp Text (5) NOT NULL

OmpefeneHrie orpaHUYeHNA 1IeJIOCTHOCTU UMeeT Takoi popmar:

CONSTRAINT <umsi uHgekca> <orpaHuveHue>

OrpaHUYeHUs [EJOCTHOCTU OBIBAIOT CJIEAYIOIIUX TUIIOB:

e TIEPBUYHBIU KJIIOY;

® aJIbTEPHATUBHBIN (YHUKAJIbHBIN) KIIOY;

e BHEIIHUU KJIIOY.

JI1s KaXk[0To TUIIa KJTIo4Ya co3/jaeTcss HH/EKC.

[TepBUYHBIN KJTFOY MOXKET OBITh COCTAaBHBIM. OIpe/ieieHrie TIePBUYHO-
ro KJtoua — He 60jiee OHOTO Ha TabJIHILY:

PRIMARY KEY (<cnucok uMeH cTonéLos>)

371ech <CMUCOK UMEH CTONGLIOB> — MMeHAa OFHOTO WU HECKOJTbKUX
CTOJIOIIOB, KOTOPBIE CJIEZIyET HA3HAYUTD KJIIOUeBBIMU. 10 onpezeneHunto
OHU He MOryT IpuHUMaTh 3HadeHue NULL.

AJTBTepHATHBHBIE KJIFOYU MOTYT OBITh COCTABHBIMU. AJTBT€DHATUBHBIX
KJIIOUel MOXKeT ObITh HeCKObKO. OTIpe/iesieHue albTepHATUBHOTO KJTF0Ya:
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UNIQUE (<cnucoK uMeH cTon6Los>)

37ech <CNUCOK UMEH CTON6LOB> — MMeHa OJHOTO MM HECKOJIbKUX
CTOJIOIIOB, KOTOPBIE CJIEAYET BKIIOUYUTD B aTbTEPHATUBHBIN KJII0Y (YHU-
KaJIbHBIA MHIEKC).

BHeNTHMEe KJIF0YX MOT'YT OBITh COCTaBHBIMU. BHEIITHUX KJTFOYEH MOXKET
OBITh HECKOJTBKO. OTIpe/ieieHrie BHEITHETO KIIrova:

FOREIGN KEY (<cnucok umeH cTon6L0B BHELUHEro Kinio4a>)

REFERENCES <BHeLLHs1 TabnvLa> (<CMMCOK UMEeH CTONGLIOB nepBuY-
HOrO KJlloYa BHeLHeW Tabnuubi>)

[ON DELETE <onuusi>]

[ON UPDATE <onuusi>]

37ech <CNMUCOK UMEH CTONOL0OB> — 1MeHa OZHOI'0 MIU HECKOJIbBKUX
CTOJIOIIOB, BKJIFOUEHHBIX BO BHEITHUU KJTI0Y, KOTOPBIE COZIEPKAT CCHLTKH
Ha CTOJIOIbI HOTEHIINAIBHOTO (YaCcTO MMEPBUYHOTO) KJII0Ya IPYTOM BHEIII-
HeU TaOJIUIIbL.

<onuusa>={CASCADEISET NULL} — peakuus Ha HapyllleHle OTPaHU-
YeHHUA CCBIJIOYHOU LIeJIOCTHOCTU IIPHU BBIIOJHEHUU KOPPEKTUPYIOIIUX
onepanuii. YMosuanueM ABasgeTca RESTRICT — 3anpeTr Ha BBIIOTHe-
HUe ollepalnui, BeJylIrX K HapyLIeHNIO0 CCbUIOYHOM 1IeJIOCTHOCTU. AJlb-
TepHaTuBbl: CASCADE — n3MeHeHUe «I10 Kackay» 3Ha4eHUI BHEIITHUX
KJII0Uell BO BceX KOPTeXKax TabUII-TIOTOMKOB, CChLIAIONIUXCA HA OOHOB-
JIIeMBIA KOpTexX poguTenbckoi Tabmuibl, SET NULL — npucBamuBaHue
BHEIITHEMY KJIFOUy TabIUIIbI-TTIOTOMKA 3HaYEHUsI «He orpezieieHo» (NULL).

JlommycTrM, 4TO Ha 3Tanax, IpeAIIeCTBYIOMNX UCII0Ib30BaHu0 SQL,
BCE XapaKTEPUCTUKU PENSALMNOHHBIX Tabaul (MMeHa Tabiaul, UMeHa
CTOJIOLIOB, X CBOMCTBA, 3aBUCUMOCTH MeX/y HIMHU, TIEPBUYHbBIE, aJIbTEP-
HaTUBHbIE, BHEIIIHNE KJII0UN) yKe ornpeesneHbl. CrellnpuKaIiuu CTPyK-
TYPBI PEJIAIMOHHON 6a3bl JAaHHBIX (aTasorudeckas MOZENTb) IIPUBeZe-
HBI B Tab1. 5-15°.

Bce Tabmuip! 6a3bl JAHHBIX O/KHBI OBITH CO3/JaHbI U 3aII0JTHEHEI C yUe-
TOM IOPsAZIKA UX cTapUIMHCTBA. [lepBoii co3zaeTcs Tabmuia «PakymbTeT».

B cnenudpuKauy HEKOTOPHIX TaO/IMI HAMEPEHHO BHECEHBI OIINOKM, /I TOT'O 9TO-
OBl BITOCJIEZICTBUY TTPOAEMOHCTPUPOBATh BO3MOKHOCTH MOAUPUKAITUN CTPYKTYPHI Ta-
6JuIL cpeZicTBaMu sI3bika SQL.
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Tabauua 5
CrpykTypa Tabnuns! «PakynabreT»
Howmep Nmsa JomeH (Tum) NULL I[Mpumeuanue
ab6pesuarypa | TEXT (3) 3arperieHo [TepBUYHBIN KO
Ha3BaHUe TEXT (50) 3amperieHo AJbTepHATHUBHBIN KJIIOY

[Ipumep 1. CosaaTh Tabmuiy «PakynbTeT».

CREATE TABLE ®axynbreT

(ab6peBuarypa TEXT (3) NOT NULL,

HasBaHue TEXT (50) NOT NULL,

CONSTRAINT ITIK_®akynsrer PRIMARY KEY (a66peBuarypa),
CONSTRAINT AK_®axynsrer UNIQUE (HasBaHmue));

Tabauua 6
CrpykTypa Tabauns! «Kadpeapa»
Howmep Nma JomeH (Tumn) NULL IIpumeyanue
mudp TEXT (20) 3amnpelieHo [TepBUYHBIN KIIOY
HasBanue |TEXT (50) - AnbTepHAaTUBHBIN KJIIOY
dax TEXT (2) - BHemnHuM Koy

[Ipumep 2. Coszgath Tabnuiy «Kadegpa».

CREATE TABLE Kadezapa

(ump TEXT (8) NOT NULL, Hassarme TEXT (50) NOTNULL, dak TEXT (4),
CONSTRAINT IIK_Kadezapa PRIMARY KEY (wudp),

CONSTRAINT AK_Kadeapa UNIQUE (una3Banue),

CONSTRAINT Kadegpa_®axkynvrer FOREIGN KEY (dak)
REFERENCES ®axkynbreT (a66peBuaTypa)

ON UPDATE CASCADE

ON DELETE SET NULL);

B sTom npumepe Boi6paHa peaknusa ON UPDATE CASCADE Ha 06-

HOBJIEHUE TIEPBUYHOTO KJIIOYA B POAUTENBCKOUN Tabiuile «DaKynbreT,
YTO MPE/CTABIAETCS €CTECTBEHHBIM /IJIs1 HAalllel TTpeIMeTHOM 06IacTH.
V3meHeHne ab6peBUaTyphl GaKyabTeTa MOXKHO PACIIPOCTPAHUTD Ha J10-
yepHioto Tabmuily «Kadeapa». Ctpaterusa ON DELETE CASCADE Bpsz u
OyZeT yMecTHa: yZiaJleHre CTPOKHU B POJUTENbCKOH Tabiuile «PaKynbreTs
He JIO/DKHO TIOBECTH 3a COOO0M cepuio yaieHuH B Tabmuiie-moToMke «Ka-
deapa». Ctpaterus ON DELETE SET NULL Bei6pana moToMy, YTO IUKBU-
panus Gakynprera (yAaseHue CTPOKU B Tabiuile «PaKymbTeT») He T0K-
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Ha COTIPOBOXK/AThCA IMKBUAAIEN ero kadeap. Kak BO3MOXKHBIN BapUaHT
peaKIiy Ha 3TO COOBITHE — TepeBO/l COOTBETCTBYIOUINX Kadeap B HEO-
npeZieieHHOe TMIPOMEXKYTOYHOEe COCTOsIHME, B KOTOPOM BHEIIHUHN KJII0Y
«akynbreT» Tabauie «Kadeapa» mpuHumaer 3HaueHre NULL.

AHanu3 ceMaHTUKU JAHHBIX, TIOZ0OHBIN TOMY, YTO ObUI UCIIOIb30BaH
B crienipUKaINY OrPaHUYEeHUHN CChIOYHOM IeIOCTHOCTH TabauIlbl «Ka-
deapa», MoxxeT 6BITH GOPMATU30BAH U B CJIydae APYTUX TaOIUIIL.

Jpyrue Tabauubl MOTYT OBITH CO3ZaHBI 110 0obOpa3sity. [Ipu co3ganuu
TabIuUIl CieAlyeT yUUTHIBAaTh MOPALOK UX CTApIIMHCTBA. B mepByto ode-
peZb CO3/Ial0TCsA POAUTENbCKIE TaOMUIIBI, 3aTeM TaOIUIBI-TOTOMKH, CO-
Jilepkalye CChUIKY Ha HUX. B Hallem ciry4dae MOpsiZIoK CO3ZIaHUs TabJInll
JIOJDKEH OBITH TAKOM:

o «@akynbreT»;

° <<Ka(1)e,z[pa» ;
e «COTpyZHUK>;
o «CrenuajbHOCTh>;
o «JlucuuIuinHa»;
e «3adaBKa»;
e «3aB_kadepoii»;
e «HxeHep»;
o «[IpernogaBsaTesb»;
° <<CTyﬂeHT>> ;
e «DK3aMeH».
Tabauya 7
CrpykTypa Tabaunbl «COTPYAHHUK»

Howmep Nwmsa JdomeH (Tum) NULL I[Mpumeuanmne
1 Tab_Homep |TEXT (3) 3armperieHo [TepBUYHBIN KITIOY
2 mudp TEXT (8) - BremHuii k1o
3 bammnusa TEXT (20) - -

4 JomkHocTh | TEXT (20) - -
5 3apIuiaTta MONEY - -
6 med TEXT (3) 3armpereHo BHEeIIHNHA K04

[Ipumep 3. Cozzgarh Tabnuily «COTPyIHUK>.
CREATE TABLE CoTpysHUK

(ta6_nomep TEXT (3) NOT NULL,

mudp TEXT (8),

damwmus TEXT (20),
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pomkHocTh TEXT (20),

3aprutata MONEY,

med TEXT (3),

CONSTRAINT IIK_Cotpyaauk PRIMARY KEY (Tab6_Homep),
CONSTRAINT Cotpyzauuk_Cotpyzuuk FOREIGN KEY (1ed)
REFERENCES Cotpyzanuk (Tab_HOMEp)

ON UPDATE CASCADE

ON DELETE SET NULL,

CONSTRAINT Cotpyauuk_Kadeznpa FOREIGN KEY (ummdp)
REFERENCES Kadezapa (mudp)

ON UPDATE CASCADE

ON DELETE SET NULL);

3adanue. CozgaiiTe ocTasbHbIE TAOJUITBI OA3bI JAHHBIX B YKa3aH-

HOM IIoCJIEAOBATE/IBHOCTH IIO 06p213]_[y. 3aZlaHHaA Mocaef0BaTe/IbHOCTh
obecrreunT KOPPEKTHOCTD CCbUIOK MEXKAY Ta6JII/IHaMI/I.

Tabnuya 8
CrpykTypa Tabauipl «CnenuaaibHOCTh»

Howmep Nmsa JomeH (Tum) NULL IMpumeuanue
HOMEp TEXT (8) 3amperiero | [lepBHUYHBIN K104
nanpasnenue |TEXT (50) 3ampeinieHo | ATbTepHAaTUBHBIN KJIIOY
mudp TEXT (20) - BHemHu K04

I[Ipumep 4. Co3zarb Tabmuily «CHeUaTbHOCTb>.

CREATE TABLE CrnenmuajibHOCTD

(momep TEXT (8) NOT NULL,

HanpaBieHue TEXT (50) NOT NULL,

mudp TEXT (8),

CONSTRAINT IIK_CnenuansHocth PRIMARY KEY (HoMep),
CONSTRAINT AK_CnenuanbHoctb UNIQUE (HampaieHue),
CONSTRAINT CrnenmanbHocTb_Kadeapa FOREIGN KEY (mmudp) REF-

ERENCES Kadeapa (mudp)

ON UPDATE CASCADE
ON DELETE SET NULL);
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Tabauya 9
CTpyKTypa Tabauub! «JUCIIUITHHA»
Howmep Nma JomMeH NULL IIpumeuyanue
1 KO/, TEXT (6) 3arpenieHo [TepBUYHBIN KITIOY
obpeM SMALLINT - -

I[Ipumep 5. Co3garh TabMUILY «/JUCIIUTLIHHA».
CREATE TABLE [luciumnirHa

(xoz TEXT (6) NOT NULL,

o6beM SMALLINT,

CONSTRAINT IK_/Jucuurminaa PRIMARY KEY (kxoz));

I[Ipumep 6. Co3zarh TabuIly «3asiBKa». ITa TabIUIIA IBJISIETCS ac-
COLIMATUBHOM U MOZIEJTUPYET CBSI3b TUIIA «MHOTHE-KO-MHOTUM>» MEXKY Ta-
onmunamu «CrenuaabHOCTh» U «/JUCIIUIUINHA». JIeICTBUTEIbHO, C OJHOMN
CTOPOHBI, Ha JItOOOH CITelIaIbHOCTH MPEAIIoaraeTcs u3ydeHrue MHOTHX
auciuIuivH. C IpyTroi CTOPOHBI, JTF06ast AUCITUTITMHA MOXKET ObITh IIOCTaB-
JIeHa I MHOTHX ClleliuajbHocTel. 1o 001IeMy IpaBHIy ITOCTPOEHUS
TaKUX TaOJIUI] IEPBUYHBIN KJTI0Y 00pa3yeTcs U3 BHEITHUX KJIIOUEl CBS-
3W acCOLIMATUBHOM TAOIUIIEI CO CBA3yeMbIMU Tabnuiamu. Takum o6pa-
30M, MEX/y aCCOITMaTUBHOM TabIUIIeH U CBA3yeMbIMU TaOIHI[aMH yCTa-
HaBJIUBAIOTCS UAEHTUOULUPYIOIINE CBSI3U CO BCEMH UX OCOOEHHOCTAMU
B OTHOIIIEHUY KOHTPOJISI CCBLIOYHOM 11€JIOCTHOCTH.

Tabauua 10
CTpykTypa TabJuLbI «3aABKa»

Howmep Vimsa JomeH (TuIr) NULL I[Ipumeuyanue
[TepBUYHBIHI KJIIOY

1 HOMep TEXT (8) 3ampelieHo O —
[TepBUYHBIN KJITIOY

2 KOz TEXT (6) 3ampeleHo N ——

CREATE TABLE 3asBka

(Homep TEXT (8) NOT NULL,

koz TEXT (6) NOT NULL,

CONSTRAINT ITIK_3asaska PRIMARY KEY (Homep, Kox),
CONSTRAINT 3asaska_/lucuumanHa FOREIGN KEY (kxoz)
REFERENCES /JlucuumauHa (Koz),
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CONSTRAINT 3asaska_CrernuanbHocTb FOREIGN KEY (Homep)
REFERENCES CrieruanbHOCTb (HOMeED));

B Tabsuie «3asgBKa» IO OMpeAETEeHNI0 UAeHTUPUIIMPYIOIIEN CBA3N
JeMCTBYeT IMPaBWIO 3alipeTa Ha OOHOB/IEHVE U YAAJEHUE CTPOK B POZU-
TeJNbCKUX Tabmuiax. OHO IoApa3yMeBaeTcs 0 YMOJTYAHUIO, U TIO3TOMY
SBHO OTPAaHUYEHUA CChIOYHOM 11€JIOCTHOCTH 33/IaBaTh He HY)KHO.

Tabauua 11
CrpykTypa Tabauibl «3aB_kadeapoii»
Howmep Nmsa JomeH (Tum) NULL I[Ipumeuyanue
[TepBUYHBIN KITIOY
1 Tab_HOMED TEXT (3) 3arpereHo S
2 CTaX SMALLINT - -

I[Ipumep 7. CozzaTh Tabnuiyy «3aB_kadeapoii».

CREATE TABLE 3aB_xkadezpoii

(ta6_nomep TEXT (3) NOT NULL,

ctaxk SMALLINT,

CONSTRAINT ITK_3aB_xkadeapoit PRIMARY KEY (tab_HoMmep),

CONSTRAINT 3aB_kadezapoii_Cotpyanuk FOREIGN KEY (ta6_Ho-
Mep) REFERENCES CotpyaHuk (Tab_HOMeEp)

ON UPDATE CASCADE

ON DELETE CASCADE);

B 3TOM mpuMepe 1 HEKOTOPHIX MOCAEAYIOUINX Ha yaleHue CTPOKU
B Tabuuie «CoTpyaHuK» BeiOpaHa crpaTeruss CASCADE, moToMy 4TO
TIO OTIPEZIEIEHUI0 KaTErOPUAIbHOM CBA3K CTPOKA B POAUTETBCKOM Tabuile
U B TabJ1H1Ie-TIOTOMKE MTPEeCTABIISAIOT OAUH U TOT YK€ SK3eMIUIAP OObEKTa.

Tabauya 12
CrpykTypa Tabauns! «11H:)KeHep»
Howmep Nwmsa JomeH (Tum) NULL I[Ipumeuyanue
[TepBUYHBIN KITI0Y
1 Tab_HOMED TEXT (3) 3arperieHo S
2 crnenuaabHocTh | TEXT (20) - -
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[Ipumep 8. Cozzarh Tabmuiry «HXeHeD».
CREATE TABLE Nnxenep

(ta6_nomep TEXT (3) NOT NULL,

crneruanbHocTb TEXT (20),

CONSTRAINT ITK_Mmxenep PRIMARY KEY (tab6_nomep),

CONSTRAINT Unxenep_Cotpyauuk FOREIGN KEY (Ta6_nomep) REF-
ERENCES Cotpyzanuk (Tab_HoMep)

ON UPDATE CASCADE

ON DELETE CASCADE);

3adaHue. Tabmuibl 6a3bl JaHHBIX «IIpemogaBaTenb», «CTyIeHT»,

«DK3aMeH» COSﬂaﬁTe CaMOCTOATEJIbHO.

Tabauua 13
CrpykTypa Tabiaunbl «[IpemogaBaTeib»
Homep Nmsa JomeH (THII) NULL I[Ipumeyanue
[TepBUYHBIH KJITIOY
1 Tab_HOMep TEXT (3) 3arpelieHo P ——
2 3BaHUe TEXT (10) - -
3 cTeneHb TEXT (10) - -
Tabnuya 14
CrpykTypa Tabimunb! «CTyaeHT»
Homep Nmsa JloMmeH (THII) NULL I[Ipumeyanue
1 per_HoMep TEXT (6) 3ampereHo | IlepBUYHBIN KIIIOY
2 HOMeEp TEXT (8) - BHEeIIHUN KII0Y
3 dbamuus TEXT (20) - -
Tabauua 15
CTpykTypa TabIHIbI «DK3aMeH»
Homep Nms JlomMeH (THII) NULL I[Ipumevanue
[TepBUYHBIH KJIIOY
1 KOz TEXT (6) 3ampeleHo O —
[TepBUYHBIH KIIOY
2 per_Homep TEXT (6) 3ampeleHo S —
[TepBUYHBIH KJIIOY
3 Tab_HoMep TEXT (6) 3arpereHo S ——
4 Jara DATE 3ampeineHo |[lepBUYHBIN KITIOY
5 ayAUTOPHUS TEXT (3) - -
6 oreHkal REAL - -
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B Tabnuiie «DK3aMeH» I10 OllpeZie/IeHUI0 HAeHTUGUITMPYIoell CBA3U
ZIeHiCTByeT MPpaBUJIO 3arpeTa Ha OOHOBJIEHUE U yAaleHue CTPOK B POJU-
TeTbCKUX Tabnurax. OHO IoZpa3yMeBaeTcs M0 YMOTYAHUIO, U TIO3TOMY
ABHO OTPaHUYEHHUA CCbUIOYHOM 11eJIOCTHOCTH 33/laBaTh He HY»KHO.

B pesynbrare coszianHas B MS Access cxema 6a3bl IaHHBIX OyZIeT UMETh
BUJI, Ipe/ICTaBIeHHBIN Ha puc. 11.

DakyneTer

7 a6 Bpesnatypa

HazEaHWE

Cotpyarmk_1 1 Kageapa
7 Tab_Homep : ¥ e
b nassanme ||
haMuana oK
ADMKHOTE
3apnnata CotpyaHmnk Ancumnnnna
wed 1 7 1a6_nomep % koa 2
wapp oBbem
pamnnna
3ae_xadespoit _/ AOMKHOCTE
7 Tab_HoMep = s FapamRald
Tax Sucg

Cryaent

# per_nomep

CreuwaneHocTs —— HOMEp
Wrkenep

7 1a 6_HoMmep
CNeLnansHo

lNpenogasatens

7 Homep dammnina
HanpaeneHne
wndp

Jzamen

¥ pata
T wop

7 Tab_HoMep
3BaHNE
CTeneHs

 per_nomep

7 1 6_HoMep
yANTOpNA
OLieHKa

Puc. 11. VicxozHaa cxeMa 6asbl JaHHBIX

MOIN®UKAIINA CTPYKTYPBI TABJIMIIBI

ITocse Toro Kak TabsuIila co3zjaHa, MOKHO B JIt060e BpeM: (axke eciu
TabJMIIa 3a1I0THEHA) U3MEHUTH ee CTPYKTYPY. it MmoguduKaum CTpyK-
TypbI TaOUIIBI TpeHa3HaveHa MHCTPYKLus ALTER TABLE, koTopast ume-
eT cieayromui popmar:

ALTER TABLE <ums Tabnuupbi>

{ADD {COLUMN<ums cton6ua> <tun> [(<pa3mep>)] [NOT NULL]

ICONSTRAINT <uMsl uHaeKca> <orpaHuyeHue>}

IDROP {COLUMN <ums cton6ua> ICONSTRAINT <ums unpekca>}};
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Wuctpykuusa ALTER TABLE zaet Bo3MoXHOCTb ZI06aBUTH (ADD) wim
yaamutb (DROP) oaun cronber; (COLUMN) wiu oHO oTpaHUYEHUE TIe-
snoctHocTu (CONSTRAINT) B Buze nHAekca. MeTacMBOJIBI UMEIOT TOT Ke
cMblca, uTo U B koMaHzie CREATE TABLE. MeTtacuMBOJ <OorpaHuyeHue >
MOZKET OBITh ITPEZICTABJIEH ClIelnbUKAIMEN VIV TIEPBUYHOTO KITIOYa, WIN
aJIbTePHATUBHOTO KJIFOYA, WX BHELTHEro KiIto4a. /{1 perneTUIY BBIOJI-
HUTE HIDKeC/IeAyIole TPUMepHI.

[Ipumep 9. IlepemmeHoBaTh nojue «dpak» Tabnuisl «Kadbegpa»
Ha «paKy/nbTeT>.

ALTER TABLE Kadeapa ADD COLUMN o¢axynsretr TEXT (4);

ALTER TABLE Kadeapa DROP CONSTRAINT Kadeapa_daxysnbrerT;

ALTER TABLE Kadeapa DROP COLUMN dak;

ALTER TABLE Kadeapa ADD CONSTRAINT Kadeapa_®PakynbreT FOR-
EIGN KEY (¢dakynbrer) REFERENCES ®akynbreT (a66peBuaTypa)

ON UPDATE CASCADE ON DELETE SET NULL);

B sTom npumepe nepBasa komaHza ALTER TABLE nob6aBiseT HOBoe
nosie «aKyabTeT». Bropas — yzanfeT UH/EKC, aCCOIIMUPOBAHHBIN C BHEIII-
HUM KJII0YOM «(daK», KOTOPHIH MOZENUpYyeT CBs3b ¢ Tabmuieil «DaKyb-
TeT». TpeTba — yzanseT cronbell «dak». M, HaKoHell, YeTBepTas — Ipu-
cBauBaeT CTOIO1Y «aKyIbTeT» CTaTyC BHEIIHET'o KII04a, BOCCTAHABINBAsA
TeM CaMbIM CBs3b ¢ Tabsuielt «DaKynbTeT» U KOHTPOJIb OTPAaHUYEHNSA CChI-
JIOUHOH II€JIOCTHOCTH.

[Ipumep 10. /Jo6aBUTH HOBOE ITOJIE «Ha3BaHHUE» — AJTbTEPHATHB-
HBIHF KJII0Y TaOIUIIHI «/[UCITUIUIHA».

ALTER TABLE Juctnuminaa ADD COLUMN nasBanue TEXT (20);

ALTER TABLE Aucunuminaa ADD CONSTRAINT AK_/JlucuunianHa
UNIQUE (Ha3BaHwue);

3adaHue. BTabmuile «/IMCIUIUIMHA» CO3JATh II0JIE «HCIIOJHUTED,
ompeneneHHoe Ha AomeHe TEXT (8) — BHeNIHUU K04 A1 CBA3U C Ta-
6muueii «Kadeapa» o nosmro «mmdp» («kadeapa yuraeT Kype»). B kave-
CTBe OTPAHUYEHUS CCHUIOYHOM IIEIOCTHOCTH IT0 CBS3U MEXAY TaOIUIaMu
«luctuunHa» u «Kadezapa» 3azatite crparernto ON UPDATE CASCADE
ON DELETE SET NULL. U3meHenue mmdpa kadpeapbl-UCIOTHUTENA B Ta-
onute «Kabeapa» OyzeT nmepesaHo Mo KackKaay B TaOIUITY-TTOTOMOK «/[vic-
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I[UIUTMHA» U IPUBeZieT K U3MEeHEHUIO BHEITHET0 KJII0Ua «HCIOTHUTENb>.
YaaneHue cTpoku poauTenbckol Tabmuisl «Kadeapa» He 10KHO pU-
BECTH K y/JaJIEeHUIO COOTBETCTBYIOIINX CTPOK.

[Tocne MmogudUKaLMU CTPYKTYPhl OKOHYATENbHBIN BApUAHT CX€MBI
peAIMOHHOM 6a3bl JaHHBIX AJIA IpeAMeTHOH obnactu «Kadezapa» 6yzer
BBIIVIAZIETH, KaK Ha puc. 12.

DakynsTeT

7 as6 pesHaTypa

HazeaHWe

Cotpyanmnk 1 1 Kapenpa 1
? 1ab_nomep : ¥ umgp E
Ha3BaHWE
I:::’:,,m fakynbTeT
AOMKHOCTE
3apnnata Cotpyanne Awncunnnnna
wed 1 7 ta6_nomep % koa =

wngp

GaMANIA
3as_kadespoii AOMKHOCTE
7 Tab_HoMep e s Sapean

weds

oEBbeEM
Ha3BaHNE
WEMOAHWTENE

CTaM

Cryzent
% per_Homep
HOMEp
PAMUNIA

CreywansHoCTE
% Homep
HamMpasneHne
wnpp

Wrkenep

% 1a 6_HOMep
CNeEYrNanbHo |

Mpenoaasatens ? nara
7 Tab_Homep - :: 7 Kog
3BaHNE : % per_nomep
CTEneHb T 1a6_nomep
3YANTOPHA
OLiEHKA

Jzamen

Puc. 12. CxeMa pesiAIIMOHHOM 6a3bl JAHHBIX

YOANEHUE TABJIMIBI

Co31aHHYIO U 3aTI0JTHEHHYIO TabJIUIly MOXKHO yJaaUTh IIPU TTOMOIIH
nHcTpykuyuu DROP TABLE.
DROP TABLE <nms Tabnuubi>;

[lepen yaaneHueM TabIUIIBI €€ CIeyeT 3aKPhITh. [Ipy yzaneHuu Ta-
O/IUIIBI, UMEIOIEe CBA3aHHbIE C HEW TAOJUIIBI-TIOTOMKH, B IIPUHITUTIE
BO3MOKHBI /[Ba MCXO/Ia. YIaJleHUe POANTETBCKOU TabMIUIThI OyZET 3arpe-
IIEHO, TTOKA He yZaJeHbI BCe ee TabMUIBI-TOTOMKH. Ecyiu paspeleHo Ka-
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CKaJypoBaHUe, TO yZajeHre pOJAUTENIbCKOM TabINIIbI IIOBJIeYeT 3a OO0
yZaneHue U Bcex ee Tabmui-moToMKoB. B SQL Microsoft Jet peanusyer-
cA IepBBIU CTy4au.

[Mpumep 11. Yaanmuts Tabmuiry «DK3aMmeH». Ee yzianeHue He J0DK-
HO TIOBJIEYh 32 COOOM MTPOO6IEMBI B OTHOIIIEHUH IPYTUX CBI3aHHBIX C HEM
TabJIwUII.

DROP TABLE Dxk3ameH;

[Tocye yaaneHusa TabaUIIbI «JK3aMeH» BOCCTAHOBUTE €€ TIPH ITOMOIIHN
COOTBETCTBYIOIIeN coxpaHeHHOM koMaHb! (SQL 3ammpoca) CREATE TABLE.

A3BIK MAHUIIYJINPOBAHUA JAHHBIMU

PeasbHBIE A3BIKM MAHUITYTMPOBAHUS JaHHBIMU B PEJISIITMOHHOM IIPE-
CTaBJIEHUM [JOJDKHBI, KAK MUHUMYM, 00/1aZIaTh CBOMCTBOM PeNsiUUOHHOLU
NOJIHOMblL, T. €. 06€CIIeYnBaTh BHITTOJIHEHE BOCKMHY PEJIIIMOHHBIX OITepa-
TOpoB (0OBbeUHEHNE, TIEpEeCEeUEeHNE, BEIYUTAHUE, IEKAPTOBO IIPOU3BEIE-
HUE, TIPOEKINSA, CENIEKITHsA, COeJUHEHNE U JieIeHNE) , BBeZIeHHBIX Kozaom.
OTH OIlepaTOPHI JIeXKaT B OCHOBE BCETO MHOT000Opa3us 3armpoCcoB-BbIOO-
pok. OfHAKO peasbHBIE I3BIKM OOBIYHO 00ECIIEYNBAIOT HE TOJIBKO PeIs-
IIMOHHYO ITOJTHOTY, HO U IPYTHE BO3MOXXHOCTH, BBIXO/AIIYE 3a TIPEIEITbI
PESAIIMOHHON anreOphl WIN PEIAIMOHHOTO UCUUCTIEHNS:

e o00aBiieHNe JaHHBIX;

MoznbUKaIUs JaHHbIX;

yAalieHrEe JaHHBIX;

apudMeTHUIECKVE BBIYMCIEHNUA U CDAaBHEHNS,

IIpYCBavBaHUE W OTOOpakKeHUeE;

BbIYMC/TeHME QYHKITUH arperamyy, BHITOTHAEMbIE Hal OHOPOAHBI-
MM 3JIeMEeHTaMU JJaHHBIX (BBIYMCIEHNE KOJTMYECTBA, CyMMBI, CPeI-
HET0, MUHUMAaJIbHOTO WJIM MaKCHMAaJbHOTO 3HAYEHUS U JIP.).

B cBs13u € 3TMM 3aIPOCHI, C KOTOPBIMHU MOXKHO 0OparaThcs K 6a3e jaH-
HBIX, IIPUHATO pa3esaTh Ha /[Ba KJacca:

e KoppekTupyromue 3anpocbl — 3amnpockl Ha gobasienue (IN-
SERT), yaanenue (DELETE) u uamenenue (UPDATE) gaHHBIX, KO-
TOpPBIE 00PA3YIOT MOAMHOXKECTBO SQL — SI3bIK MAHUITY/IIPOBAHUS
JaHHBIMHU. DTO BechbMa 3HaYHTe/IbHbIE 10 CBOMM IIOCJIE/ICTBUAM 3a-
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IIPOCHI, TaK KaK UX peanusalusd IPUBOAUT K U3MEHEHUIO XpPaHU-
MOM B 6a3e JaHHBIX THGOPMAIUH.

e 3ampochI-BeI0OpKH (SELECT) — 3ampochl, OCYIIEeCTBIISIOIITE
TOJIbKO U3BJIeYeHre MHGOPMAITUY U3 OZHOU WJIN HECKOIBKUX CBSI-
3aHHBIX TAaOJIUI] ¥ TIPEZICTABIEHNE €€ B BU/Ie BUPTYaIbHOU (HE Cy-
IIECTBYIOIIEN Ha caMoM Ziesie) Tabmuibl. CTPYKTypa TaKoro poza
TaOJIUIIBI OTIPEENAETCS JIOKATBHBIM ITPEACTaBIEHUEM O IIPEAMET-
HOIi 06/1aCTH KOHEYHOT'O I0/Ib30BaTe A 0a3bl JAHHBIX B KOHTEKCTE
3arpoca. 3anpocsl Ha ocHoBe KomaHzabl SELECT uHorza Bblgena-
10T B MTOAMHOXeCTBO SQL — A3BIK 3alIpoCoB. B 1aHHOM 171aBe pac-
CMOTPUM IIOJMHOXXECTBO A3bIKa MAHUIYJINPOBAHUA JAaHHBIMU.

bBa3a JaHHBIX OZIHOU ¥ TOU K€ IPeIMETHOM 00JIaCTH MOXKET OBITh IIpe-

CTaB/ieHa B BUZIE OAHOU TAaOIUIIBI (TaK HAa3bIBAEMOTO «yHUBEPCATBHOTO
OTHOIIIEHWST») WIH B BUZIE COBOKYITHOCTH CBSI3aHHBIX TabsuIl. Beibop 3a-
BHICUT OT COOTHOIIIEHUSI YaCTOT oOpaieHus K 6a3e JaHHBIX C KOPPEKTU-
PYIOIIMMH 3aIpOCaMU WU C 3alIpOCAMU-BbIOOpKaMU. /I TIePBBIX IIPE-
MTOYTHTETbHEE COBOKYITHOCTD CBSI3aHHBIX TabuIl. B Teopuu 6a3 JaHHBIX
€CTb Ha 3TOT CYeT ClieliaJbHasA MeTOAOJIOT A, Ha3blBaeMasad HopMain3a-
1uel 6a3 JaHHbIX . /I 3aIIpOCOB-BHIOOPOK MPEANIOYTUTENBHEE HCIIO/b-
30BaHUE OAHOU TabnuIlbl. B yaeOHOM 6a3e JaHHBIX UCIIOIb3YIOTCA TOJIb-
KO HOpMAaJTM30BaHHbIE TAOTUIIHI.

BBo/ (IOBABJIEHUE) JAHHBIX B TABJINILY

HoBble aHHBIE MOYXHO ZI00ABJIATH B TAOMUITY BPYYIHYIO WIH C ITOMO-
IIbIO APYTOM TabJIUIIBI, HCII0JIb3yeMOM B Ka4eCTBe MCTOYHUKA JaHHBIX.
BBOZL AAHHBIX B PEIAINOHHYIO Ta6JII/IL[y BBITIOJTHAETCA IO KOHTPOJIEM
CCBLIOYHOM IEeJIOCTHOCTH. HOBTOMY BBOJ JAHHBIX B POAUTE/IBCKYIO Tabu-
oy AOJIXKEH IIpeANIECTBOBATh BBOAY JAHHBIX B Ta6JII/II_Iy-1'IOTOMOK.

3arpoc Ha fobaBiieHyie OIHOU 3aVCU BBITIOJIHAECTCS IIpU ITIOMOLIIY ¥ H-
crpykuuu INSERT INTO:

INSERT INTO <ums TabnuubI> [(<CNMCOK MMEH CTONGLIOB NPpUeMHUKa>)]

VALUES (<cnucoK 3Ha4YeHuii>);

* O6CyxIeH1e 9TOH POGIEeMbl BHIXOAUT 3a PAMKH JJAHHOTO Y4eGHOro IT0Co6us.
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Cricky cTOOIIOB U 3HAYEHUH JO0KHBI OBITh COTJIACOBAHBI 110 THILY,
10 KOJIMYECTBY U IO TIOPAAKY cieZioBaHusA. CIMCOK UMEH CTOJIOII0B MO-
*KeT OTCYyTCTBOBATh, €CJIU OH ITOJHBIY U COIVIACOBAH CO CIIMCKOM 3HaYeHUH.

[Ipumep 12. 3amonHuth Tabmuiy «PakynbreT» GpakTUIECKUMU
JaHHBIMU 1Tpu oMoy komaHzsl INSERT no obpasiry:

INSERT INTO ®akynbreT (a66peBHaTypa, Ha3BaHUE)

VALUES (‘ut', 'MIlHpOpMallMOHHbBIE TEXHOJIOTHU');

Komangy INSERT INTO ciezfyeT mOBTOPUTB TPU pasa (110 YUCITy CTPOK),
Ka)X/[plii pa3 ¢ HOBBIMY 3HaYe€HUAMU BBOJUMBIX JAHHBIX.

JlaHHbBI€ /Ui HallOJTHEHUA Ta0MUIbI «PaKyIbTeT»

A66peBuarypa HasBaHmue
UT VadopMalioHHbIE TEXHOJIOT I
€eH EcTecTBeHHDBIE HAYKU
bm @U3MKO-MaTeMaTUIECKUN

Jpyroit dopmat komanzb! INSERT popmupyeT BBOAUMbBIE JaHHBIE KaK
pe3ysbTaT ImoA3arpoca Ha ,Z[O6aBJIeHI/Ie CTPOK H3 apyrof/i Ta6]'[I/ILU:I.

INSERT INTO <ums Tabnuubl-npMeMHUKa> [(<CnMcoK umeH cTon6Los
npueMmHuka>)] [IN <BHeLWHsA_6a3a_AaHHbIX>]

SELECT <cnucok nmeH cTon6bLoB UCTOYHUKA>

FROM <uctouHuk> [IN <BHeluHAS_6a3a_paHHbIX>];

37aech:

e < CITMCOK MM€EH CTOJOIOB IPUEMHUKA > — MMeHa CTOJIOIOB TabJIu-
I[bI-TIPUEMHUKA IS 10OaBIeHUS JaHHBIX;

e <CIMCOK MMEH CTOJIOIIOB UICTOYHHKA > — MMEHa CTOJIOLIOB WIH Of-
HOU TaOIUITbI, MJTU HECKOJTBbKUX TAaOJHII, WIU PE3Y/IbTaTa COeINHe-
HUSA TaOJINII;

e <BHemH:sA_06a3a_/[aHHbIX > — IOJHBIN ITyTh K BHEIITHEN 6a3e ZjaH-
HBIX;

e <HCTOYHUK> — HMMeHa TabUITbI WX TaOJIHII, OTKYZa BCTABJIAIOT-
Cs1 IAHHBIE; 3TO MOXKET OBITH UM OT/IETbHOU TaOIHITBI VTN PE3YITb-
TaT OIepaIiy COeANHEHNS, a TAK)KEe COXpPAaHEHHBIN 3aIpocC.
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[Ipumep 13. 3amoaHUTH ITO 0OpPA3Iy IIPU TTOMOIIY UHCTPYKIIUN
INSERT Tabnuny «Kadeapa» pakTuaecKuMU JaHHBIMU U3 TabauIlbl «Ka-
deapa» B 6ase manubix (paire) Kabeapa.mdb, pasmemneHHo# B mamke
«Mou JOKYyMEHTBI»:

INSERT INTO Kadeapa SELECT * FROM Kadezapa IN 'Kadeapa.mdb';

JlaHHbIe /I HanoaHeHus Tabaunb! «Kadeapa»

mudp Ha3BaHHe dakynpreT
BM Briciasg MaTeMaTuKa eH
uc VHbopManOHHbIE CHCTEMBI UT
MM MaTemaTndeckoe MoAeINpoBaHue | pm
od Ob6masn ¢usuka oM
mu [MpuxtagHas uHGopMaTHUKa UT
20 DKcIleprMeHTaIbHasA GU3nKa oM

3adaHnue. OcranbHble TAOIUIIBI 3ATIOJHUTE WIH «BPYIHYIO», WK
13 BHEITHUX TEKCTOBBIX GaMIoB, COOMI0ast MOPSALIOK CTapIIMHCTBA Ta-
6t /i1 UMITOpTa IaHHBIX B 623y IaHHBIX MS Access 13 TEKCTOBBIX ¢aii-
JIOB BOCITOJTb3YHTECH CIIEAYIONTAM aJITOPUTMOM:
1. 3akpbITh lIe/IeBYIO TAOIHUILy, €CJI OHA OTKPBITA.
2. Ha Bki1agke «BHemrHue gaHHBIE» B Tpymie «/IMIOpT» BeIOpaTh
WKOHKY «/IMITOPT TEKCTOBOTO darisax.
3. B muanore «BHenrHue gaHnHble — TeKCTOBBIN (aiii» HAUTU U BBI-
O6paTb IT0 UMEeHU TEKCTOBBIN (aiii — UCTOYHUK JJaHHBIX.
4. B amnasnore «BHelHWe JaHHbIe — TeKCTOBBIN datii» BEIOpATh Ba-
pUaHT «/[06aBUTh KOIHWIO 3alMCell B KOHEI] TabIUIbI», BEIOPATh
M3 CITMCKa IIeJIEBYI0 Tabauily v Haxkath <OK>.
5. B guasore Ha mepBoM Inare Mactepa «VIMIIOPT TeKcTa» BhIOpaTh
«C pasZieIuTeNIIMU» U HaxkaTh <Jlajzee>.
6. Ha BTOpoM I1are BeIOpaTh pas/eTUTENb IIOJIEHN «TOYKA C 3aIIATON»
U HaxaTth </lamee>.
7. Ha TpeTbeM Iare yoeIuThC, YTO JaHHBIE UMIIOPTUPYIOTCS B IIe-
JIeBYIO TabIUITy, M Ha’KaTh <[OTOBO>.
8. HauyerBepTOoM Iare 6e3 coxpaHEeHU [IIaroB UMIIOPTa HaXKaTh < 3a-
KDPBITh>.
Pe3y/bTaThl BHITIOJIHEHUS 3aIIPOCOB Ha 00aBIeHre KOHTPOJIUPYIUTE
BHU3YyaJbHO.

4HPI/IMEP HaIIOJIHEHHA Ta6JII/I]_[ (baKTI/I‘{ECKI/IMI/I AAaHHBIMU IIPUBEZECH B IIPUIOXKEHNU.

61



SQL — A3BIK CTPYKTYPUPOBAHHBLIX 3AIIPOCOB

3adaHnue. [lobaBuTh B Tabnuily «CTyleHT» ZaHHBIE O HOBOM CTY-
neHTe: «per_Homep» = '11111', «<Homep»="11.11.11", «pamunusa»= 'OguH-
110B O. O.' (BcTaBUTH CTPOKY). OOBSCHNUTE IPUINHY HEyJauH.

3adaHue. JlobaBuTh B Tabuily «CIIeIaTbHOCTD» JaHHBIE O HO-
BOM clieruaabHOCTU: «HOMep»= '11.11.11', «Ha3BaHue»="'HoBas crelu-
aJIbHOCTD, «MHUP»="rC' (BCTAaBUTb CTPOKY).

OBHOBJIEHUE JIAHHBIX

WucTtpyknusa UPDATE co3zaeT 3anpoc Ha 0OHOBJIEHHE, KOTOPHIH 13-
MEHAET 3HAaYCHUA CTOJI6I.[OB YKaBBHHOﬁ Ta6JII/II_H:I Ha OCHOBE€ 3aIlaHHOT'O
yCJ10BUA 0T6opa:

UPDATE <ums Tabnuubi>

SET <ums ctonbual>=<BblpaxeHuel>,

[<uma cTonbua2>=<BbipaxeHne2>,...<ums ctonbuaN>=<sbipaxeHneN>]

[WHERE <ycnosue>];

Bce cTpokwy, y0BIETBOPAIONINE YCIOBHIO oTOopa Bo ppaze WHERE,
iy Bece ctpoky, ecii WHERE omytiieHO, 0OHOBJIAIOTCS B COOTBETCTBUM
C IPUCBAaWBaHUAMU <HM CTOJOIIAa> = <BBIpakeHne > BO ppase SET.

YcimoBue orb6opa Bo dppaze WHERE MokeT OBITH 3a/1aHO HE TOJBKO
B BH/IEe JIOTUYECKOTO BBIPAXKEHU, ITOPOKJAIOIIEro HCTUHHOCTHOE 3Ha-
yeHUe, HO U TaK Ha3bIBaeMbIM N003ANnpoCcoM.

I[Ipumep 14. YBesmmuuts 3apiuiaTy uH>xeHepaM Ha 10 %:
UPDATE Cotpyzauuk SET 3apriara = 1.1*3apruiata
WHERE n0mKHOCTb="HH)KeHep';

[Ipumep 15. 3amenuts B Tabmuile «CTyZeHT» GaMUINIO CTYAEH-
Ta C JaHHBIM HOMePOM Ha HOBYI0 damwtuio. KoMmmoHeHTH KoMaHzab! UP-
DATE MoryT ObITB 3a/JaHBI KaK [TapaMeTPhl JMHAMUYECKH B TIPOIIECCE BhI-
MoJIHEHUs 3amnpoca. Hanpumep, «per_Homep» = 10101, «pammnusa» =
Cepreesa H.H.:

UPDATE Cryzaent SET damuius = [BBeauTe HOBYIO paMuimio]

WHERE per_nomep = [BBeauTe HOMep CTyzAeHTa];
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[Ipumep 16. [NonpobytiTe U3MeHUTH B TabHIlE «DK3aMeH» HOMep
cTyzieHTa (HampuMep, '10101") Ha '11111' 1 06BACHUTE IPUYUHY HEYAAUU:

UPDATE 3Dk3amen SET per_nomep ='11111' WHERE per_nomep =
10101

HeB03MOXXHO 0OHOBUTH B OZIHOM 3aIipoce 6oJiee OAHOM TaOIHIThI.

OO6HOBJIEHNE KTIOUEBBIX CTOJIOIOB B CBA3aHHBIX TAOMIUIIAX TOPOXKAAET
pobJIeMy COXpaHEeHUs LEIOCTHOCTU B ITEPEXOTHOM COCTOSTHUH.

Pe3y/bTaThl BHITIOJHEHUS 3alIPOCOB HA OOHOBJIEHNE KOHTPOJIUPYIUTE
BU3yaJbHO.

3adanue. VmxeHepoB kadeapsl «1THGOPMAIIMOHHBIE CHUCTEMBI»
(mudp ='uc') mepeBecTy B MOAYMHEHNE COTPYAHUKA C TaOENbHBIM HO-
Mepom 201 (cTonberr «ured»). st KOHBIOHKITUU JBYX YCIOBUU HCIIOb-
30Barthb orneparop AND.

3adaHue. YBenMuUTh 00beM IpenofaBaHUA WUHPOPMATUKU
Ha 20 yacos.

3adanue. IlpenogaBarento c Tab_HOMepoM = 102 IpHCBOUTD 3Ba-
Hue podeccopa.

3adaHnue. IlepeBecTu CTyZeHTa C 3aJlaHHBIM HOMepoM («per-
HOMep») Ha CIIe[MaJbHOCTD C 33ZlaHHBIM HOMepoM («HoMep»). Komrio-
HeHTHl KomaHbl UPDATE 3azaTe mapaMeTpU4ecKH.

YIOAJIEHUE JAHHBIX

Nuctpykuuda DELETE co3zaeT 3ampoc Ha yAajleHue CTPOK, KOTOPhIE
VZIOBJIETBOPSIIOT yCI0BUIO oTbopa Bo dpaze WHERE:
DELETE FROM <ums Ta6nuubi> [WHERE <ycnosue>];

Komanza DELETE yzasnseT u3 TabIUIBI CTPOKH IIETUKOM, a HE OT/E/b-
HbIE CTOJIOIIBI, TO3TOMY CIIKCOK CTOJIOIIOB HEe YKa3bIBAETCA.

Ecmu ppaza WHERE onymena, DELETE yzamut Bce CTpPOKY TabTUIIHL.
OpmHako cama mabauua yoaneHa He 6yoem, B 3TOM OTindre KoMmaHabl DE-
LETE ot komanzet DROP. YenoBue or6opa Bo dppaze WHERE moxxeT OBITH
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3a/1aHO HE TOJIBKO B BH/I€ JIOTUYECKOTI'O BBIpAXKE€HU A, ITIOPOKAAOIIET'O UC-
THUHHOCTHOE€ 3HAa4Y€HME, HO U TaK HAa3bIBA€EMOTI'O TlOO3ClTlpOCCl.

I[Ipumep 17. Yaamurb n3 Tabnuibl «ClielasbHOCTh» CTPOKY O CIie-
LIMAJIbHOCTHU C «HOMepom» 111111:

DELETE FROM CrneinuaabHOCTh

WHERE HOMep='11.11.11";

Pe3ynbTaThl BBIIIOJIHEHUA 3aIIPOCOB Ha ylajleHre KOHTPOJIUPYITe BU-
3yaJIbHO.

3adaHue. YaanuTh 13 TabmUIBI «CIEIUATBHOCTE» CTPOKY O CITEIIH-
anbHOCTH («HOMED») '09.03.03". O6BACHUTE IPUYHUHY HEYAAUH.

A3BIK 3AIIPOCOB

baza 1aHHBIX ITpecTaBIsgeT co00i MHGOPMAITMOHHYIO MOJENTh TIPE-
METHOU 00JIacTH M MpeAHa3HavYeHa /Jisd y0BIeTBOPEHU NHPOPMAITU-
OHHBIX 3aIIPOCOB TOJIb30BaTesel, paboTaIONINX B 3TOM IIpeIMeTHOH 06-
nactu. [Tocse Toro kak 6a3a JaHHBIX OyZieT HAallOJTHEHA COZepKaTeTbHOM
nHbOpMaIuei, K Hel MOXXHO 0OpaIaThCcs ¢ 3arrpocamMmu. 3alpoc-BbIOOP-
Ka [pe/ICTaBIAeT COO0HU crielnUKAaIIIo yCIOBUH MaHUITYTIPOBAHMUS 1aH-
HBIMMU, B pe3yJIbTaTe KOTOPOr'0 CO3aeTcA TO WIU UHOE IIpe/CTaBIeHue
0 XpaHUMOMU B 6a3e JaHHBIX MHGOpMaIMK. basa JaHHBIX ABIAETCI 00b-
€KTOM KOJUIEKTUBHOTO MOJIb30BAHUA, U KAXKJbIN 3aMpOC BhIpaXkaeT WH-
JVBU/IyaJIbHOE, IOKAJIbHOE IIpe/ICTaB/lIeHe MT0Ib30BaTeNel O CTPYKType
WHbOPMAIUN MOJETUPYEMON TPEAMETHOM 00IacTH.

BbI60OpKa JaHHBIX 10 3aMPOCY OCYIIECTBAETCS IIPU ITOMOITA MHOT'O-
¢yakumoHanbHOM KoMaHabl SELECT. IToHbIH ee dopMaT comepKUT MHO-
’KECTBO CHENNPUKATOPOB ee AericTBYsA. OCHOBHOU Pe3y/IbTaT BBITIOTHE-
HUS ollepalii MOXKHO BbIpa3uTh B Buzie ¢passl SELECT-FROM-WHERE.
B xomaHze 3agaroTcs:

e cawmo gerictBue SELECT;

e HCTOYHMK JaHHBIX FROM;

e ycioBue oto6opa (bakymbraruBHO) WHERE.
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B obmem ciygae uHeTpykiua SELECT umeet ciexyromuii popmart:
SELECT [<cneuudmkaTop pe3ynbrata>] <CNIUCOK 3/IEMEHTOB>
FROM <ccbinka Ha UCTOYHUK AaHHbIX>

[WHERE.<ycnosue oT60pa CTPOK>]

[GROUP BY <cnucok nonew rpynnmpoBKU CTPOK>]

[HAVING <ycnoBue ot6opa rpynn>]

[ORDER BY <cnucok nonen copTUPOBKU CTPOK>]

[Topsizok cnegoBanusA npeayioxxenuit komauasl SELECT umeeT mpuH-
[IUIIAaJbHOE 3HAaYeHME U JJOJDKEH COOTBETCTBOBATh YKAa3aHHOMY BBHIIIIE.
PaccMoTpyM CMHTaKCHUC KOMaH/BI I10 YaCTAM.

3zech U fjajsiee B OTVINYHE OT KPYIVIBIX CKOOOK, KOTOPBIE ABJISIOTCA dJIe-
MEeHTaMU CUHTAaKCHCa A3bIKa, YITIOBbIE CKOOKM < > 0003HAYal0T MEeTaCUM-
BOJIBI, KBaZpaTHbIE CKOOKY [] 0603HaUalOT HeoOs13aTeTbHbIE SJIEMEeHTHI,
¢durypHble ckoOkH {} 0603HAYAIOT AIbTEPHATUBY.

Wuctpykuuu SELECT He M3MeHAIOT AaHHbIe B 6a3e gaHHBIX. [Ipu ee
BBITIOJTHEHUH A7po 6a3bl JaHHBIX Microsoft Jet HAXOAUT yKa3aHHYIO Ta-
6suiy vwin TabauIlbl, U3BIeKaeT 3aZlaHHbIe CTOJOIIBI, BbIEsAeT CTPOKH,
COOTBETCTBYIOIINE YCIOBUIO 0TOOPA, U COPTUPYET WK PYIIIHUPYeET pe-
3yJIBTUPYIOLIHE CTPOKU B YKa3aHHOM ITOpsZKe.

®paza SELECT B 06006111 HHOM BU/IE COAEPIKUT:

SELECT [<cneuudmkaTop pe3ynbraTta>] <CIMCOK 3/IEMEHTOB>;

3necb

<cneuudpukartop pe3ynbrata>={ALLIDISTINCTIDISTINCTROWITOP n}

ALL (ymonyaHue) — BBIBO/] BCEX CTPOK;

DISTINCT — UCKJIIOYAIOTCA 3aIIMCH, KOTOPHIE CoAepKar I10-
BTOPSIOIIMECST KOMOWHAITMY 3HAYeHUH B BRIOpaH-
HBIX MOJISIX;

DISTINCTROW — OITyCKaeT JaHHbIe, OCHOBAHHELIE Ha IIEJTUKOM I10-

BTOPAIOIINUXCA 3aTIUCAX, a He OTJeJIbHBIX IOBTOPA-
roruxca nosax. DISTINCTROW siuseT Ha pe3yiib-
TaT TOJIBKO B TOM CJIy4dae, €CJIU B 3aITPOC BKIIOYEHBI
He 8ce NoJA U3 aHATU3UPYeMBIX Tabmuil. IIpeau-
kaT DISTINCTROW uzHopupyemcs, ecau 3anpoc
codeprycum moJaibko 00Hy mabauuy uau ece nojs
gcex mabauy 3anpoca.

TOP n — BO3BpalllaeT n 3anucei, HaXoAAIIMXCA B Ha4a-
Jie pe3yJIbTUPYIOLIErO CIINCKA CTPOK.

< CIIMCOK 3JIEMEHTOB> HE MOXKET OBbITD ITyCTHIM.
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DJieMeHThI CIIMCKa EPEeYUCIIAIOTCA Yepes 3aATYI0. DJleMeHTaMU CITU -
CKa MOT'YT OBbITh:

[ <uMsa Tabmuipl>.]* — Bce moJ1d TabJIUIbL;

[ <uMa Tabmunpl>.] <umsd croabia> [AS <mceBJOHUM> |;
CKaJIIpHOE BhIpa)keHNe — BhIYMC/IAEMOe 3HaUeHNE;
KOHCTaHTa;

CChUTKA Ha QYHKIIUIO arperanuy (CTaTUCTUYECKYIO PYHKITUIO);
IOZ3aIpocC.

®paza FROM B 00111eM BU/IEe COAEPIKUT

FROM <ccbinika Ha UICTOYHUK AAHHbIX>

B kadecTBe CCHUTKM HA UCTOYHUK JAHHBIX MOTYT HCIIOIb30BaThCA:

e 1MA TaOJIUIIHI;

e CIIMCOK MMEH Ta0OJIunII;

e coelWHEHME BYX U OoJiee TabuII,

e TIOZ3AIpOC.

[Tpensnoxxkenre FROM Z10/KHO IPUCYTCTBOBATh B KAXK/0M UHCTPYK-
nuu SELECT.

[TopsazoK cineZioBaHUs UMEH TaOJINI], €CJIUM UX HECKOJIbKO, 3HAYEHUS
He 1MeeT.

B HEKOTOpPBIX CIy4yasx B KaueCcTBe Pa3HBIX UCTOYHUKOB JAHHBIX €CTh
HeOOXOZMMOCTD HCITOJIb30BATh OFHY U TY JKe Tabsuily. B aToM ciydae mc-
TTOJTb3YIOTCS TAaK Ha3bIBaEMBIE 11Ce800HUMbL TAOHIIHI TTO CIEAYIOIIEH CXEME:

SELECT <nceBpoHum1>.*, <nceBaoHUM2>.*

FROM <ums Tabnuubi1> AS <nceBgoHum1>,

<umf Tabnuubi2> AS <nceBpoOHUM2>;

ITPOCTBIE 3AIIPOCHI
BbIBOPKA CTO/IBLIOB (ITPOEKIIVA)

MunumanpHbii opmar nHceTpykmu SELECT BKItoUaeT CIMCOK UMeH
CTOJIOLIOB ¥ MM TabIUITBI-UICTOYHUKA AaHHBIX. 71 oTOOpa Beex rmoiel Ta-
OJIUIIBI MOXKHO KCITOJIb30BaTh CUMBOJI 3Be3/i0uka (*). B aTom ciry4yae B BHI-
60pKe OyZyT pe/icTaBIeHBI BCE CTOMOIIBI, IIPUYEM B TAKOM ITOPS/IKE CIeZI0-
BaHUA, B KOTOPOM OHU OBUTH 33/IaHBI B CTPYKTYpe Tabauilsl. Eciu Hy»KHO
BBIBECTH HE BCe CTOJIOIIBI, a TOJIbKO HEKOTOPBIe, TN U3MEHUTD UX IOPAIOK
cJIeJoBaHUsA, TO CTOJIOLBI ZOJDKHBI OBITH 3aZiaHbl B crircke SELECT aBHO.
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[Ipumep 18. BriBecTu Bce mosst Tabauibl «COTPYAHUK:

SELECT *

FROM CoTpyzaHUK;

PesysbTaT BINOJIHEHNA 3alpoca U3 npuMepa 18

TaG_HOMep | mudp dbammmusa JOJDKHOCTD 3apruiata | med
101 1 [Tpoxopos I1.I1. |3aB.kadenpoit 35000,00 p.|101
102 nu CemenoB C.C. |mpemnozaBatens | 25000,00 p.| 101
105 nu [Tetpos II.11. npernozgasatens | 25000,00 p.| 101
153 nu Cugoposa C.C. |nHXeHep 15000,00 p. | 102
201 Uc AngpeeB A.A.  |3aB.kadenpoii 35000,00 p.| 201
202 Uuc bopucos b.b. |mpenogasartens | 25000,00 p.| 201
241 Uc ImyxoB I'.T. UHXEHep 20000,00 p.| 201
242 Uc YepHos Y. Y. UHXEeHep 15000,00 p. 202
301 MM bacos b.b. 3aB.kadespoi 35000,00 p.| 301
302 MM Cepreea C.C. |mpemnogaBatens | 25000,00 p.|301
401 od Bonkos B.B. 3aB.kadeapor 35000,00 p. | 401
402 od 3aiines 3. 3. npenogasarens | 25000,00 p.|401
403 od CmupHOB C.C. |mpenogasaTens | 15000,00 p.|401
435 od Jlucun JI.JI. UHXXEeHep 20000,00 p. [ 402
501 BM KysuernoB K. K. |3aB.kadezapoi 35000,00 p. | 501
502 BM Pomannes P.P. |mpenozasaTtens | 25000,00 p.|501
503 BM CosioBreB C.C. |mpenogasaTens | 25000,00 p.|501
601 0] 3Bepes 3. 3. 3aB.kadeapoii 35000,00 p. | 601
602 0] Copoxkuna C.C. |npenozaBaTtens | 25000,00 p. | 601
614 20 I'puropeeB I.T". | uHXeHep 20000,00 p. | 602

3adaHue. BbBeCTM HEKOTOpPBIE MO TAOAUIBI «COTPYAHUK»

(«itdp», «TOHBKHOCTD» U «3apIliaTa»).

[Ipumep 19. BbIBecTH CIIUCOK CTaBOK Kadep KaK IIPOEKILIUIO (BbI-
OOpPKy HEKOTOPBIX CTOJIOIOB Oe3 ayOel CcTpOK) TabmuIlbl «COTPYAHUK»
Ha aTpUOYTHI «IUPP», «TODKHOCTh» U «3apIUIaTa». [IJisl BBITIOTHEHUS IIPO-
eKuuu ucnosbayercs crierubukatop DISTINCT.
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SELECT DISTINCT urudp, J0IKHOCTB, 3apIuiaTa

FROM CotpyZHUK;

PesysbTaT BBINIOJIHEHUS 3anpoca u3 npumepa 19

mudp JOKHOCTD 3apuiata
BM 3aB.kadeapoi 35000,00 p.
BM IpernojaBaTesib 25000,00 p.
uc 3aB.Kadeapoi 35000,00 p.
uc UH)XXeHep 16 500,00 p.
nc WHXeHep 22000,00 p.
nc IpernojaBarTesib 25000,00 p.
MM 3aB.kadeapoi 35000,00 p.
MM IpenozaBaTesib 25000,00 p.
od 3aB.kadeapoi 35000,00 p.
od WH)XXeHep 22000,00 p.
od TIpEMNo/iaBaTeNb 15000,00 p.
od MIpEINo/iaBaTeNb 25000,00 p.
nu 3aB.kadeapoi 35000,00 p.
nu HWH)KeHep 16500,00 p.
nu IpenozaBaTesib 25000,00 p.
0] 3aB.Kadeapon 35000,00 p.
E10) UH)XeHep 22000,00 p.
0] IpernojaBarTesib 25000,00 p.

3adaHue. BBIIOTHUTD MPOEKIIUIO TAOIULIBI «DK3aMeH» Ha aTpuby-
THI «KOJ[» U «Tab_HOMep» (IT0 KaKOU AUCIIUTUINHE KTO dK3aMEHYET).

BBIBOPKA CTPOK IT10 YCJIOBHIO (CEJEKI[MA)

[Tpeanoxennie WHERE omnpeziensieT, kKakve 3amucy U3 TaOIuIl, epe-
YUCIeHHBIX B pegnoxeHuu FROM, ciefsyeT BKIIOUUTD B pE3Y/IbTAT BbI-
nosnHeHuA MHCTpYKUuU SELECT, UPDATE wiu DELETE.

®paza WHERE B ob1ieM Buze:

WHERE <ycnosue ot60opa CTPOK>
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B ciendukanmy ycioBusa 0T6opa MOTYT HUCIIONIb30BATHCSA JTIOObIE KOM-
OMHAIMY KOHCTAHT, TUTepasoB, pyHKINHN, MEeH IoJel, a TaKXKe olepa-
TOPOB, IOPOXKJAOIINe MICTUHHOCTHOE 3HaYeHue:

e olepaluy CpaBHEHU,
onepatop Between <3HayeHue1> And <3Ha4yeHue2>;
oneparop Like <L1abnoH>;
omepaTop In (<CNUCOK 3HaYEHUI>);
oneparop naBepcuu NOT <BbipakeHune>;
omnepaTrop KOHBbIOHKIMHU <BblpaXeHne1> AND <BbipakeHue2>;
oriepaTop AU3BIOHKINY <BblpaXeHuel1> OR <BbipaxeHune2>;
IIOZ3aIpocC.

Anpo 6a3sl ;anHBIX Microsoft Jet oTOupaeT 3ammcy, COOTBETCTBYIO-
1jye yCI0BUAM, IlepeuncaeHHbIM B mpegnoxeHnun WHERE. Eciu He 3a-
naBatb npeanoxkenre WHERE, 3ampoc Bo3Bpaimaer Bce CTPOKU TaOJIHITBL.

[Tpennoxxenre WHERE He siBiisieTcst 06s3aTenbHBIM. OfHAKO €CJTH OHO
IIPUCYTCTBYET, TO JOJDKHO CJIeZ0BaTh Iocie npeaitoxenna FROM.

IMeHa moJieii, KOTOpbIe CoZiepKaT IMPOOeThl WM 3HAKU ITPETMHAHYS,
HeoOXOZMMO 3aK/TII0YaTh B KBaipaTHbIe CKOOKH ([]).

AprymMeHTHI YCJIOBHS 0TOOPA 3aZ1a10TCA KaK JIMTEPaJIbl. JINTepastbl Ipe-
CTaBJIAIOT COOOUM KOHCTAHTHI, KOTOPHIE UCITOIb3YIOTCA B SQL-KoMaHax.
CyI1ecTByIOT pa3iuyHble GOPMBI IUTEPAIOB B 3aBUCUMOCTH OT THIIA JaH-
HBIX, KOTOPBIE ITOiep>XK1BaeT KOHKpeTHadA Bepcuda SQL. Jlutepaisl ymciio-
BBIX TUTIOB IAaHHBIX 33/IaF0TCS KaK OOBIYHO B BUZIE YKICET, TUTEPAJIBI CTPOK
CHUMBOJIOB 3aKJIIOYAIOTCA B aniocTpodsl (HampuMep, AOIKHOCTb = 'TIpe-
nozlaBartesib'). JInTepassl AaThl CaeAyeT 3aKI0YaTh B 3HaKU Homepa (#)
Y TIPEZICTABIATh B aMepUKaHCKOM dopmMare, Zaxke eCii aMepUuKaHCKast
Bepcus sapa 6a3sl JaHHBIX Microsoft Jet He ucmonb3yetcs. Hampumep,
nara «10 masa 1996» 3anuceiBaeTcsa Kak #5/10/96#.

[Tpeanoxxenne WHERE MoxeT cozep:kaTh 710 40 BeIpa)keHUH, CBA3aH-
HBIX JIOTUYECKUMU oTlepaTopamu, Takumu kak And u Or.

[Tpu TOCTPOEHUHU YCJIOBUH OTOOpA MOTYT HCITOJIb30BaThCs apudpMeTH-
YyecKue, IOTUUecKure olepaToOPhl U OIlepaToOpPbl CPaBHEHUS.

Eciu BeIpakeHUe COAEPKUT HECKOJIbKO OIlepaToOpOB, TO 3HAYEHUA
KOMITOHEHTOB BBIPAXKEHUS PACCUUTHIBAIOTCA B OIIpeieIeHHOM TIOPSJKeE.
Takol MopAZOK HA3bIBAIOT MOPSAAKOM CTApIIMHCTBA WU IPUOPUTETOM
OIIepaTOPOB.

Ecnu BeIpakeHUe COAEP)KUT OlepaTophl Pa3HbIX THUIIOB, TO IIEPBBIMU
BBITTOTHAIOTCS apudMeTUYECKHE OTepalny, CIeI0M 3a HUMU — OIlepa-
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I[UY CpaBHEHUs, a MOCIeIHUMU — JIOTUYeCKHe olepaliiu. Bce oneparo-
pBI CpaBHEHUS UMEIOT PaBHBIN TPUOPUTET, T. €. BBIITOJHSIIOTCSA B MIOPS/-
Ke UX pacIoJIOKeHHUs B BRIpa)KEHUH cJieBa HampaBo. ApudmeTnyeckue
Y JIOTUYECKHE OTIepaTOPHI BHITOTHAIOTCS B TOPSAKE WX PACIIONIOKEHUS
B Tab. 16.

Tabnuya 16
Onepartopsl, onpesesieHHbIe HaJl AJaHHBIMU B SQL
ApudmeTnyeckue CpaBHeHUA Jlornueckue
BosBezeHnue B creneHb () PaBHaeTca (=) Not
V3smeHeHHe 3HakKa (—) He paBasercsa (<>) And
YMHOXeHUe U genenue (*,/) Meunnbire (<) Or
Lenoe genenne (\) Bosbiie (>) Xor
Jlenenue mo moxyto (Mod) Memnbie wim paBusercsa (<=) |Eqv

CrnoxeHnue u Berautanuve (+,—) |Bosbine v paBasiercsa (>=) |Imp
CrustHue cTpok (&) Like
Is

Crosiye psAzoM B BEIpa)KeHUHU OllepaTOpbl YMHOXKEHUA U JieIeHUA BbI-
MIOJIHAIOTCA CJIeBa HAIlpaBo. B TakoM ke opsAKe BBIIIOIHAIOTCA CTOAIINE
PAZIOM OIlepaTOPHI CIOKEHUA U BBIUUTaHUA. OniepaTopbl BHYTPU KPYIVIBIX
CKOOOK Bcer/ja BBITIOHAIOTCA paHblile, Y4eM OIlepaTOPhl BHe CKOOOK. I1o-
PAZIOK BBITIOJIHEHUSA OTIEPATOPOB, CTOAIINX BHYTPHU CKOOOK, OIIpe/iesisgeT-
€Al CTapUIMHCTBOM OIlepaTOPOB.

OmnepaTop KOHKaTeHaIUu (CIUAHUA CTPOK) (&) He ABAeTcA apudpme-
TUYECKUM OIIepaTOpPOM, OZJHAKO I10 IOPAJKY CTAPUIMHCTBA OH CJIe/lyeT cpa-
3y 3a apudMeTHIeCKMH OllepaTopaMu U Iiepe/; oriepaTopaMy CpaBHEHUA.

Omnepatop Like, paBHBII 110 CTAPIIMHCTBY OCTAJbHBIM OllepaTopaM
CpaBHEHUS, BbIZIeJIAETCA B CAMOCTOATENbHBIN TUII OllepaTopa cpaBHe-
HUSA ¢ 00pa3IoMm.

Omnepartop Is ABsAeTCA OMEepaToOpoM CpaBHEHUS CChUIOK Ha OOBEKT.
OTOT ollepaTop He BHIIOIHAET CpaBHeHHe 00'beKTOB WIN UX 3HAUYeHUH; OH
IIpOBepsET TOJNBKO, YKA3bIBAIOT JIU /IB€ Pa3Hble CCHUIKU Ha OZIH OOBEKT.

Crienudukanys ycIoBUA 0TOOpa CTPOK UCIIOIb3yeTcs B cCAMOM pacIpo-
CTPaHEHHOU peJIAIMOHHOM Ollepalluy — onepayuu cesekyuu.

IIpumep 20. BriBecTu BCe AaHHBIE O COTPYAHUKaX-WHXKeE-

Hepax. BrIMOJHUTD cenekuuio Tabiauilsl «COTPYAHUK» MO yCIOBUIO
«IOJDKHOCTh» = MH)KeHep'.
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SELECT *
FROM CotpyaHuk
WHERE pomxHOCT ="UHXeHeD’;

PesysbTaT BBINOJIHEHN 3alipoca u3 npumepa 20

Ta6_HOMep | mudp dbammnusa JOJDKHOCTB | 3apiviata | med
153 nu Cugoposa C.C. |uHXeHep 15000,00 p. | 102
241 uc [nyxoB I'.T. UHXXEHEP 20000,00 p. [201
242 uc YepHos 4. 4. UHXeHep 15000,00 p. | 202
435 od Jlucun JI.JI. HH)KeHep 20000,00 p. [402
614 ad I'puropeeB I.T. |uHXeHep 20000,00 p. | 602
I1 pumep 2 1. BriBecTHu Bce AJaHHBIE, a4 TAKXKE€ KAdK BbIYHC/TIAEMOE

ZlaHHOE TOZIOBYIO 3apIUiaTy («3apIuiaTta»*12) TeX COTpyAHUKOB (Tabauia
«COTPYZHUK»), UbsI TO/IOBasA 3apiuiaTta He MeHbIre 300 000 py6.
SELECT Ta6_nowmep, mmdp AS kadeapa, bammius, JOKHOCTD, 3ap-
wiaTa, med, 3apiata*12 AS [rogoBas 3aprutaTa]
FROM CotpyzHuK
WHERE 3aprmiata*12>=300000;

PesyibTaT BBINOJIHEHN 3alIpoca u3 npumMepa 21

Ta6_ | & rogoBast

HoMep de- dbammnus JOJBKHOCTD 3apriata |med saprutaTa
Apa

101 mu | [Ipoxopos II.11. | 3aB.kadempoit | 35000,00 p.|101 | 420000,00 p.
102 mu |CemeHosB C.C. |mpenogasatenb | 25000,00 p.|{101 | 300000,00 p.
105 mu |IlerpoBIL.Il. |mpenozasarens | 25000,00 p. {101 | 300000,00 p.
201 uc AngpeeB A.A. |3aB.xadezapoit | 35000,00 p.|201 | 420000,00 p.
202 uc Bopucos B.B. |mpenozaBarens | 25000,00 p.|201 | 300000,00 p.
301 MM |BacosB.b. 3aB.kadeapoit | 35000,00 p. {301 | 420000,00 p.
302 MM | Cepreesa C.C. |mpenozasarenb | 25000,00 p. {301 | 300000,00 p.
401 o¢ |Bosaxos B.B. 3aB.kadeapoii | 35000,00 p.|[401 | 420000,00 p.
402 odp |3aiimes 3. 3. npenozgasarens | 25000,00 p. {401 | 300000,00 p.
501 BM |Kysnenos K.K. |3aB.xkadegpoit | 35000,00 p.|[501 | 420000,00 p.
502 BM |Pomanues P.P. |npenozasatesns | 25000,00 p. 501 | 300000,00 p.
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Ka-

Tab_ roaoBsas
de- dbammwiusa JIOJ3KHOCTh 3aprwiata |med
HOMep 3apIuiata
Apa
503 BM |ComnosbeB C.C. |nmpenogasaTens | 25000,00 p. 501 | 300000,00 p.
601 3¢ |3Bepes3.3. 3aB.kadegpoit | 35000,00 p.|601 | 420000,00 p.
602 3¢ |Copokuna C.C. |mpenmogaBarenb | 25000,00 p.|601 | 300000,00 p.

[Ipumep 22.

BriBecTu JaHHBbIE 006 NH>XE€HEpPaX ﬂaHHOﬁ Ka-

benprl. Iludp kadezps 3azaTh mapaMeTpuuecku (Hampumep,
«mmdp»='"uc'). BEITIOMHUTD CeIEKITUI0 TaOMUIBl «COTPYAHUK» IO YCJIO-
BUIO «ZIOJDKHOCTB»='"MHXeHep' U «mup»= [BBexute mudp xadeapsi]
(ucnonb3oBath onepatop AND).

SELECT *

FROM CotpyzHuK
WHERE pomxHocTs = utkeHep' AND mmdp = [BBegure mmidp kadeapsi];

PesynbTaT BRINOJIHEHUA 3alIpoca U3 mpumMmepa 22

Ta6_HoMep |mudp | daMmwiusa | JOLKHOCTH | 3apmiara | med
241 uc ImyxoBI.T. |nHxeHep 22000,00 p. | 201
242 uc YepHos Y. Y. | uHKEHED 16500,00 p. | 202

3adaHue. BbBeCcTU CIIMCOK COTPYAHUKOB AaHHOM Kadezapsl. [IIndp
kadeprI 33/1aTh TTapaMEeTPUYECKH.

3adaHue. BpiBeCcTU CIUCOK AUCLUIUINH, KOTOPHIE BeJEeT JaHHAA
kadeapa. [llndp xadeapsr (cTonber] «UCIOTHUTETL») 3a4aTh ITapaMe-
TPUYECKHU.

3adaHue. BBIBECTH CIIUCOK COTPYZHUKOB JaHHOU Kadeapsl, Ubs
3apIuiaTa MeHee 3a/laHHON BesmduHEL. [1Iludp kadeapsl U rpaHUIHYIO
BeJIMYUHY 3apIUIaThl 3alaTh lTapaMeTpruiecKu. Vicmonb30BaTh omnepa-
TOop AND.
B ycioBuM BRIOOPKU MOTYT HCIIOJIb30BAaThCA OllepaTophl Between,
Like, In.
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CenEKIMA HA OcHOBE BETWEEN... AND

Omnepatop BETWEEN... AND onpezesfeT IpUHaAIEeKHOCTh 3HAYEeHUA
BBIpa)KeHUs (B YaCTHOCTH, CTOJIOIA PEIAIIMOHHOM TabIUITbI) YKa3aHHO-
My ZiMana3oHy U UMeeT cieAyroImui ¢opMar:

<BblpaxxeHue> [NOT] BETWEEN <3HayeHune1> AND <3HavyeHue2>

Ecyiv 3HaueHUe BBIPAKEHUS WIM aHAJIU3UPYeMOro CToibIa momazjia-
eT B [Ualla3oH, 3a/laBaeMbllil apryMeHTaMU «3HaueHue 1» U «3HauyeHue2»
(BrutouuTenbHO), onnepatop BETWEEN... AND Bo3BpaljaeT 3HaueHue
True; B mpoTUBHOM cJIy4yae Bo3Bpalaercs sHadeHue False. Jlormueckuit
oneparop NOT no3BosiAeT IpoBepUTh IIPOTHUBOIIOIOXKHOE yCJI0BUE (YTO
BBIpAQXEHHWE HAXOAUTCA 3a NpeJie/laMy Juala3oHa, 3aJaHHOTO ¢ IIOMO-
IIbI0 aPIYMEHTOB «3HaueHuel» U «3HaueHue2»). [lopsagok ciesoBaHusA
I'PaHul] Auana3oHa 3HayeHusd He uMeeT. bosee TOro, rpaHULIBI MOT'YT CO-
Brnagare. Oneparop BETWEEN... AND MOXHO IPUMEHATD K JAHHBIM TeX
TUIIOB, /JIA KOTOPBIX IIOHATHE AUala3oHa UMeeT CMBICI. I'paHullb Ava-
IIa30Ha MOTYT OBITh 3a/JaHbI TApaMeTPUYECKHU.

I[Ipumep 23. BeiBectu u3 Tabauilbl «COTPYAHUK» JaHHBIE O CO-
TPYAHUKAaX, UMEIOILIYX 3apIliaTy B Ualla3oHe, 3aJaHHOM IlapaMeTpuye-
cku (Hampumep, ot 15000 zo 20000). 3ampoc 0pOpPMUTH KaK BEIOOPKY
¢ BETWEEN... AND.

SELECT *

FROM CotpyzaHuk

WHERE 3zapriata BETWEEN [oT] AND [z0];

PesysibTaT BBINOJIHEHUA 3alIpoca U3 ipuMepa 23

Ta6_Homep | mudp | damuwina JIOJKHOCTh 3apmwiata | med
153 nu Cugoposa C.C. | uHxeHep 16500,00 p. | 102
242 Uc Yepnos Y. 4. WH)XXEeHep 16500,00 p. |202
403 od CmupsoB C.C. |npenogasarens |15000,00 p. (401

3adaHue. BpBecTu U3 Tabnulbl «JK3aMeH» BCe JaHHBIE O pe3yIb-
TaTax cZlauy SK3aMeHOB B yana3oHe 3a/JaHHbIX JaT. 3anpoc 0pOpMUTH
kak napamerpuyecknii c BETWEEN... AND.
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CENEKLIUA HA OCHOBE LIKE

Omnepatop LIKE ucrnonbs3yerca Ad CpaBHEHUA CTPOKOBOI'O BhIpaXKe-
HUSI ¢ 00pa3rioM B BeIpaxkeHUH SQL:
<BblpaxeHue> LIKE <wiabnox>

Omnepatop LIKE uccienyeT aHaimusupyeMoe BhIpaXXeHUe, B TOM YUciie
3HaYeHUe CTOJIOIa, HAa COBIa/IeHUE C 3aZlaHHBIM 11abJI0HOM (06pasiioM
CPaBHEHUSA) C TOYHOCTHIO /10 CUMBOJIOB I1a6I0Ha. B kKauecTBe CHMBOJIOB
mrabsoHa cranzapta ANSI SQL MOTyT UCITOIb30BaThCS, HAIPUMED:

e % — mobas nocae[0BaTeIbHOCTh CUMBOJIOB;

e _ (mogvepKrBaHME) — OZMH JIFOOOH CMBOJI.

OmnepaTtop LKE npuMeHUM TOJIBKO K JaHHBIM TEKCTOBOI'O TUIIA.

Jlnst obpasiia MOXKHO 3aZjlaBaTh MOJIHOe 3HayeHue (Harnpumep, LIKE
'MIBaHOB') WJIU UCIIOJIB30BATh CUMBOJIBI IIIA0I0OHA AJIA IIOMCKA AUalia3oHa
3HavyeHu# (Hampumep, LIKE 'MIB%', 3aech «VIB» — miepBble OYKBBI, % —
JIF0OBIe KOMOMHALIUY JIFOOBIX CHMBOJIOB).

[Ipumep 24. BelBecTH JaHHBIE O COTPYAHUKAX (Tabnuna «CoTpya-
HUK»), Ybs paMIna HaunHaeTcsa Ha «C».

SELECT *

FROM CotpyzaHuk

WHERE ¢amunus Like 'C%';

Pe3ynbTaT BBIIIOJIHEHUS 3alIpoca U3 IpuMepa 24

Tab_HoMmep |mudp| dammwus JIOJKHOCTD 3apmwiaTta | med
102 o CemenoB C.C. |mpemnogaBaTenb |25000,00 p.|101
153 nu Cugoposa C.C. | uHXeHep 16500,00 p.| 102
302 MM Cepreesa C.C. |npenogasarensb |25000,00 p.|301
403 od CmupHoB C.C. |mpenogasatenb | 15000,00 p. [401
503 BM Comnosbes C.C. |mpenogaBarens |25000,00 p.|501
602 0] Copoxkuna C. C. |mpenogaBarensb |25000,00 p.| 601

[lla6son onepaTopa LIKE Mo:keT OBITh 3a/laH TapaMeTPUYEeCKH, KaK

B CJIEZIYIOIIEM TIPUMeEpE.
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[Ipumep 25. BeiBecTu faHHBIE O COTPYAHUKAX (Tabuia «CoTpya-
HUK») TI0 IePBBIM OyKBaM daMminu (Harmpumep, 1Mo ogHou 6ykse «b»).

SELECT *

FROM CotpyaHuk

WHERE ¢amunusa LIKE [Beezaute mepBbie 6yKBbI paMinu ] &'%';

31ech nepBble OYKBBI GaMUINY 33/1al0TCA TapaMeTPUYeCcKU, a OCTaIb-
HbIE MOTYT OBITB JIFOOBIMU.

PesysibTaT BBINOJIHEHUA 3al[poca U3 IpuMepa 25

Ta6_HoMep |mudp | dammius JOJKHOCTh 3apmiarta | med
202 uc Bopucos b.B. | npenogasarens | 25000,00 p. [ 201
301 MM bacos B.b. 3aB.kadezpoii | 35000,00 p. | 301

3adaHue. BwiBecTu saHHBIE O COTpyAHUKAX (Tabmuna «CoTpya-
HUK») TI0 TIEPBBIM OyKBaM Ha3BaHUS JODKHOCTH. 3apoc opOpMUTH KaK
napaMeTpu4ecKuii 3ampoc.

CEJIEKLIMS HA OCHOBE IN

Omneparop IN mpoBepseT, nonazaeT iv 3HaYeHNe BbIpa)XXeHWs WX aHa-
JI3UPYEMOT0 CTOJIOIA B CIIMCOK «Pa3pelleHHbIX» 3HaUeHUH!:
<BblpaxxeHue> [NOT] IN (<cnucok 3HayeHnn>)

Eciu «BbIpa)keHue» COAEPKUTCA B CIIUCKe 3HadueHuu, onepaTtop IN
BO3BpallaeT 3HauyeHue True; B IPOTUBHOM CJIydyae BO3BpalllaeTcA 3Ha-
yeHue False. C moMorisio sorudeckoro oneparopa NOT moxHO mpoBe-
pUTH 0OpaTHOe yCIoBUE (UTO «BhIpAKeHME» He MPUHAMIEXUT CIUCKY
3HAUYEeHUN).

[Ipumep 26. BoiBecTu U3 TabIUIIHI «/IMCITUTITMHA» JAHHBIE O JIHC-
IMUTUTMHAX 6A30BOT0 IIMKJIA {MaTeMaTHKa, pusmka, “HGopMaTHKa}. 3a-
mpoc 0GOPMHUTH KakK BEIOOPKY ¢ IN.

SELECT *

FROM /JluciuminHa

WHERE naszBanwue IN (‘MaTemaTtuka', 'busuka', ' mHbopMaTrka');
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Pe3sysbTaT BHINOJIHEHUA 3alpoca U3 nmpumepa 26

KoZ | 06beM Ha3BaHUe 3adBUTENb | UCIIOJHUTEIb
101 320 | maTeMaTuKa nu BM
102 160 |uudopmaruka |mu nu
103 160 | dpuzuka uc od

[Ipumep 27. BoiBectu u3 Tabnuiisl «CTyZEHT» JaHHbBIE O CTYZAEH-
TaX, 00yJaIUXCs 10 ClelhanbHOCTAM dakynbreTa «IHPOopMaInoH-
HBbIE TEXHOJIOTUU», T.€. C «<HoMepamu» u3 cuoucka {09.03.02, 09.03.03,
38.03.05}. 3ampoc opopmMUTh KaK BEIOOPKY ¢ IN.

SELECT *

FROM CryzneHT

WHERE nHomep IN ('09.03.02','09.03.03', '38.03.05";

Pe3ynbTaT BBINOJIHEHUA 3alIpoca U3 mpumMmepa 27

per_uomep HOMeEp dbammwiusa
10101 09.03.03 Hukonaesa H. H.
10102 09.03.03 VBanos 1. U.
20101 09.03.02 Anzpees A A.
80101 38.03.05 Maxkapos M. M.
80102 38.03.05 fxosnes . f.
20102 09.03.02 Degopos . O.
10103 09.03.03 Kproxkos K. K.

3adaHue. BriBectu u3 Tabmuiibl «COTPYAHUK» TaHHBIE O COTPYAHU-
Kax, paboTatomux Ha Kapezapax pakynbreTa «EcTecCTBeHHbIE HAYKW», T. €.
¢ «imudpamu» u3 crrcka {od, BM}. 3ampoc 0bopMUTh Kak BEIOOPKY ¢ IN.

COPTUPOBKA CTPOK

ITpennoxenue ORDER BY copTupyert 3anucu, Ioay4eHHbIE B Pe3YJIb-
TaTe 3aIpoca, B MOPsAZKe BO3pacTaHUA WM YObIBAHNUA HAa OCHOBE 3Have-
HUM yKa3aHHBIX UMEH CTOJIOIIOB.

®paza ORDER BY B 006111eM ciryuyae UMeeT BU/,

ORDER BY <ums ctonéuai> [{ASCIDESC}]

[,<umsa cton6ua2> [{ASCIDESC}]] [, ...11;
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B 3ampoce Ha COPTUPOBKY 3amuceit 0KHBI OBITH BBITIOJHEHBI C/IE/Y-
IOIYie YCIOBUA:

COPTUPOBKA MOXKET BBIMOJHATHCA 10 OJHOMY WA HECKOJIbKUM
cTob1aM;

MTOPSIZIOK COPTUPOBKU OIPEZEIAETCS IMTOPSIAKOM CIeIOBAHUS CTOJIO-
oB B criucke ODER BY: cHavasa mmo rmepBoMy CTOJOITY, 3aTeM
110 BTOPOMY U T. JI.;

ctosb1rhl B criricke ODER BY Z10/KHBI OBITH ITPEZICTaBIEHBI CBOMMU
MMeHaMH C YKa3aHueM clieludpukaTopa criocoba COpTUPOBKHY;
CTOJIOIIBI B CITMCKE COPTUPOBKY ZIOJI’KHBI OBITH SIBHO WJIM HE SIBHO
(B BUZIe *) mpucCyTCTBOBATH B crvicke ¢ppassl SELECT;
COPTUPOBKA MOXKET BBITIOTHATHCS IT0 BO3PACTAHUIO WJIH 110 yOBIBA-
HUIO 3HaYEeHUH CTOJIOIIOB COPTUPOBKUY;

JUIT COPTUPOBKY 110 BO3PACTAaHUIO HCITOIb3YeTCs CrenuUKaToOp
ASC (ymosryaHue); A1 COPTUPOBKHU 10 YOBIBAHUIO — CITeudu-
kaTop DESC.

[Tpeanoxernrne ORDER BY siBiseTcsa Heobsa3aTenbHbIM. OHAKO OHO
HeoOX0ANMO /1T OTOOpaKeHUsI JAaHHBIX B TIOPSIZIKE COPTUPOBKHU.

[Tpu BrIFOYeHUM O Memo win o6beKkTa ActiveX B IIpeaIoiKeHUEe
ORDER BY Bo3Hukaer ommbka. fdzapo 6assl ;aHHBIX Microsoft Jet He moa-
ZIep>KUBAeT COPTUPOBKY 110 IIOJIAM 3TUX TUIIOB.

ITpeanoxenue ORDER BY aBigeTca nocieHUM 3J1eMEHTOM UHCTPYK-
muu SQL.

[Ipumep 28. BeiBectu u3 Tabmuibl «COTPYAHUK» JAHHBIE O COTPY/-
HUKax B apaBUTHOM nopsagke undppos kadezap («mmdpp» ASC) u 1o yObI-
BaHMUIO 3apIuiaThl («3apiuata» DESC).

SELECT *

FROM CotpyzHuk

ORDER BY mmodp, 3aprutata DESC;

PesysibTaT BHINOJIHEHUA 3alIpoca U3 ipuMepa 28

Ta6_HoMep |mmdp| dammwius JIOJDKHOCTD 3aprwiata |med
501 BM Kysuernos K. K. |3aB.kadezapoii |35000,00 p.|501
503 BM CosoBreB C.C. |mpenogasatesnsb |25000,00 p.|501
502 BM Pomannes P.P. |npenozaBartens |25000,00 p.|501
201 UC AngpeeB A.A. |3aB.kadegpoir | 35000,00 p.|201
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Ta6_HoMmep |mmdp | dammwiua JIOJI3KHOCTh 3apmiara |med
202 uc Bopucos b.b. |mpenozaBaTtens |25000,00 p.|201
241 Uc ImyxoB I'.T. UHXEHep 22000,00 p.| 201
242 nc YepHoB U.Y. |uHXeHep 16500,00 p. | 202
301 MM Bacos B.B. 3aB.kadeapoii | 35000,00 p. | 301
302 MM Cepreesa C.C. |mpenogasaTenb |25000,00 p.|301
401 od Bonkos B. B. 3aB.kadeapoii | 35000,00 p. |401
402 od 3atines 3. 3. npenogaBaTensb |25000,00 p. [401
435 od Jlucun JI.JL. WHXXeHep 22000,00 p. | 402
403 od CmupHOB C.C. |mpenozgasaTenb | 15000,00 p.|401
101 nu ITpoxopos I1.11. | 3aB.kadeapoii | 35000,00 p. [ 101
105 nu ITetpoB IL.II. |mpemnozaBartens |25000,00 p.|101
102 nu CemenoB C.C. |mpenogaBaTenb |25000,00 p.|101
153 nu Cugoposa C.C. | uHXeHep 16500,00 p.| 102
601 0] 3Bepes 3. 3. 3aB.kadeapoii | 35000,00 p. | 601
602 0] Copokuna C. C. |mpenogaBarens |25000,00 p.| 601
614 £10) I'puropreB I.T". | nuH>KEeHED 22.000,00 p. | 602

3adaHue. BoBecTu u3 Tabmuisl «CTyZAEHT» JaHHBIE O CTYJEHTAaX,
YIOPAZOYEHHBIE [10 BO3pACTaHUIO HOMEPOB CIellhaabHOCTel («<HoMep»)
1 B asipaBUTHOM nopsigke Gamunii («bammins»). 3ampoc 0GOpMUTh KaK
BBIOOPKY ¢ ORDER BY.

['PYIIIIMPOBKA CTPOK

OnHOpOZHBIE B OIIpeZieIeHHOM OTHOIIEHUY CTPOKH PeIAIIMOHHOM Ta-
6IULIBI MOTYT OBITH 0O0beAMHEHHI B rpymbl. [Ipeanoxenrne GROUP BY
06beIUHAET 3aMKCH C OAMHAKOBBIMY 3HAUEHUAMU B YKa3aHHOM CIIHCKe
CTOJIOIIOB B OZIHY T'PYIIITY.

®paza GROUP BY B 06111eM ciryuyae UMeeT CAeAYIONUi BU/I;

GROUP BY <cnucok cTon6uoB rpynnupoBKN CTPOK>

Ecnu B crivcke CTOJMGIIOB YKa3aHO HE OJHO IoJIe, TO CO37AAI0TCS BIIO-
*KeHHBbIe IPYIIIbl — ITOATPYIIIBL, IOAIOATPYIIIHI U T. /I. 10 YUCITY 3JIeMeH-
TOB CIIHCKA.

B 3ampoce Ha rpyIUPOBKY 3aMKcel OJDKHBI OBITh BBIIIOJTHEHBI CJIe-
JyIolyie YCIOBUA:
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e TPYINMPOBKA MOXET BBIIIOJHATHCA 10 OZHOMY WJIU HECKOJIbKUM
CTONIOIaM;

e T[IOpPALOK I'PYIIIUPOBKU OIpeAeNdaeTCAa MOPALKOM ClIeLOBaHUA
cTon610B B criricke GROUP BY (cHauasia mmo mepBoMy CTOJIOITY, 3a-
TE€M II0 BTOPOMY U T. ZI.);

e CIHMCOK moJyiey rpynnupoBkU B mpegioxeHnr GROUP BY u civcok
aneMeHTOB TipeiokeHusa SELECT 10/DKHBI OBITh COTJIACOBAHBI;

e B cnucke SELECT MOXXHO MCII0Ib30BaTh TOJBKO T€ I10JIA, II0 KOTO-
PBIM BBITIOJHAETCA PYIIIMPOBKA, a TAKXXE BBIYUC/IAEMBbIE [10JI, Ha-
MIpUMep Ha OCHOBe cTaTrucTrudeckux pyHkIimii: COUNT, SUM, AVG,
MAX, MIN u zp.

I[Tpeanoxxkenrie GROUP BY aBisieTcss He00s3aTeTbHBIM.

VTorosble 3Ha4€HNA HE PaCCYUTHIBAIOTCA, €y UHCTPYKLua SELECT

He COZIEPKUT CTaTUCTUIeCKOU QyHKIMM SQL.

3uauenwusi Null, KoTopble HaXOAATCA B TIOJIAX, 33JaHHBIX B IIPEJIOXKe-
Huu GROUP BY, rpynnupyrorca 1 He onyckaroTca. OZHaKO cTaTucTude-
ckue pyHknmu SQL He obpabaTeiBatoT 3HaueHuA Null.

Ecyu cTosbel, BKIFOYEHHBIH B nipeokeHre GROUP BY, He saBseTcs
JaHHBIM THa Memo win 06bekTa ActiveX, TO 3TO Ipe/yIoKeHNEe MOXKET
COZIEPKaTh CCBUIKY Ha JItoOO0 cTOOEL!, TepeYrCIeHHbBIN B IIPe/I0KeHUN
FROM, naxxe eciiu 3TOT cTosibel; He BKItoUeH B UHCTpyKIuio SELECT mipu
ycioBud, uto MHCTpyKua SELECT cozepxuT, o KpaiiHeil Mepe, ofHy
craTucTudeckyro ¢yHkiuoo SQL. Axpo 6a3sl JaHHBIX Jet He MOAEPIKU-
BaeT rpynnupoBKy noneir MEMO wiu o6bekTa ActiveX.

[Ipumep 29. ChopmupoBaTh CIUCOK Kadeap U UX JOIKHOCTEN
myTeM BbIBOJA U3 Tabauubl «COTpyAHUK» mUdpoB Kadeap («mmdpp»)
Y IOJDKHOCTH COTPYAHUKOB («JOJDKHOCTB»), CTPYIIINUPOBAB UX IO 3TUM
arpubyram.

SELECT urudp, 10IKHOCTD

FROM CotpyzHuK

GROUP BY mmndp, ZOKHOCTS;

PesysibTaT BBINOJIHEHMA 3alIpoca U3 IIpuMepa 29

mudp JOJDKHOCTD
BM 3aB.Kadeapoii
BM MpernoziaBaTelb
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mudp JOJDKHOCTD
uc 3aB.kadeapou
uc VH)XeHEep

uc perno/iaBaTeb
MM 3aB.Kadeapou
MM perno/aBaTeb
od 3aB.Kadeapoi
od WHXKeHep

od TIpEMno/iaBaTeNb
mu 3aB.Kadeapoi
mu WHXEHEp

mu perno/iaBaTeb
0] 3aB.Kadeapou
0] WUH)KeHep

0] TIpETNo/iaBaTeNb

3adaHue. BrBecTu u3 Tabauibl «CTyIeHT» IO/, 3aTOJIOBKOM «HO-
Mepa CIlelfMalbHOCTe» HoMepa CIleliaIbHOCTEN, CTPyIITUPOBAB CTPOKU
o 3ToMy aTpubyTy. 3arpoc opopMuTh Kak Beibopky ¢ GROUP BY.

BBIYMCIAEMBIE BHIPAYKEHUA Y CTATUCTUYECKUE ®YHKIINHU SQL

B cniricke anemeHTOB npeayioxeHusa SELECT MoryT ucrosib3oBaTbhes
JIaHHbIE, KOTOPbIE OTCYTCTBYIOT B PEJIAIMOHHBIX TAaOJUIaX, HO KOTOPBIE
MOTYT OBITh BBIYUCJIEHBI TTO0 POPMYIaM B BU/I€ BBIPKEHU.

Craructnaeckue dyaknmu SQL (AVG, Count, MIN, MAX, StDev, StDevP,
SUM, Var, VarP) nipeAcTaB/issroT OO0 YaCTHBINA CTy4ail BEIYUCTIAEMBbIX JaH-
HBIX. BBI30B cTaTHCTUYECKON GYHKITMY UMEET CIeAyIoIui popMmar:

DyHKUMS (BbIpaXKeHue)

ApryMeHT «BbIpa’KeHUE> SIBJIIETCS CTPOKOBBIM BBIPQ)KEHHEM, KOTOPOE
ompeziesisieT CToI0eI, CoeP KA YUCTOBBIE JaHHBIE IS BBIYMCIEHUS
CpelHeTo 3HAaYeHWs, MU BhIpa’KeHUE, BBITTOJTHSIONEE BRIYHUCIEHS C IaH-
HBIMM U3 3TOTO 10JiA. OTlepaHbl apryMeHTa «BbIpaKeHHEe» MOTYT BKJTIO-
YaTh UM CTOJIOA TaOIuUITbl, KOHCTAHTY WK QYHKITHIO (TTOCTIEeITHSA MO-
’KeT OBITh BHYTPEHHEH WIN ONIPEAEIAThCS ITOh30BaTeIeEM, HO HE MOXKET
OBITB IPYTOM cTaTUCTHYECKOM QyHKIMel SQL).
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Pe3ynbTaT BEIYUCIEHUS CTATUCTUYECKOU QYHKIIMY MOXKET OBITh Orpa-
HUYEH YCJIOBUEM, 3a/aBaeMbIM B nipeayioxeHuu WHERE.

OyHkymna Count

CDyHKHI/IH Count BEIYUC/IAET KOJIUUECTBO 3aaneﬁ, BO3Bpallla€MbIX 3a-
IIPOCOM.

Count (BbipaxxeHue)

[TozcYnTHIBATh MOXKHO JIFOOBIE JaHHBIE, BKIIOYasad TEKCTOBEIE.

®ynximro Count MCIOMB3YIOT A1 TI0/ICUeTa KOJIMYeCTBa 3arvcei B 6a-
30BOM 3arpoce. XOTs apryMeHT-BbIpayKeHUE OITyCKaeT BHITIOJTHEHHE BBI-
YHCAeHUH HaZ cTonb1ioM, GyHKIMA Count BO3BpallaeT TOJIbKO KOJIMYIE-
CTBO 3aIycell He3aBUCUMO OT TOTO, KaKHe JaHHbBIE COZEPKATCA B ATUX
3aIlUCAX.

®dynkmua Count He MOACYUTHIBAET 3aITUCH O 3HaYeHUAMU Null, ecm
TOJIbKO apTyMEHT-BhIpaKeHME He COAEPKUT II0JICTAHOBOYHBIHN 3HAK 3BE3-
n049KH (*). Ec/iv MCITOTb3yIOTCSA 3HAKY 3BE3I09KH, TO GyHKIHA Count BbI-
YUCsAeT 00Imee KOJMMIECTBO 3aIMMCel, BKIOYas Te, KOTOPBIE COAEPKaT
mycTele cTonb1bl. PyHkIua Count (*) paboTaeT 3HAYNUTENBHO OBICTpeE
oyukiuu Count (<uMs cTombIa>).

[Ipumep 30. BriBecTu us Tabmunsl «CTyAeHT» KOJIUIECTBO CTY-
nenToB (Count (*)) Kak IoJjie ¢ 3aT0JIOBKOM «KOJIMYECTBO CTYZ€HTOB».

SELECT Count (*) AS [KoIHU4ecTBO CTYyZE€HTOB]

FROM CryzeHT;

PesysibTaT BhINOJIHEHUA 3anIpoca u3 npumMmepa 30

KOJINYECTBO CTYI€HTOB
12

Eciu B aprymMeHTe-BhIpQXKEHUH 33/IaHO HECKOJIBKO CTOJIONOB, GYHK-
st Count TOCYUTHIBAET 3aIMMCh TOJBKO B TOM CIydae, €CJIU XOTs ObI
OJTHO U3 TIoJIel He cofep:kuT 3HadeHue Null. Eciim Bce ykazaHHBIE TTOJIS
cozepkat 3HavyeHus Null, To 3amuch He moacuUTHIBaeTcs. st paszere-
HUA UMEeH ToJIel UCIIOob3yeTcss CUMBOI (&).
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OyHkuyuna AVG

CDYHKI_[I/IH AVG MPpUMEHAETCA TOJIBKO K YUC/JTOBBIM JAdHHBIM W BBIYHC-
nsieT apudMeTHIecKoe cpeZiHee Habopa Yucer, CoZepKaIlUXCs B yKa3aH-
HOM CTOJIOIIe BEIpaKEHUS-apTyMeHTA.

AVG (BblpaxeHue)

CpenHee 3HaueHUe, BeIUMCIeHHOe QyHKIIMelN AVG, BIAeTCA YUCIIO-
BBIM 3HaueHVeM (CyMMa 3HauYeHUH, ZieJleHHasaA Ha UX KOJIMYEeCTBO).
®yuk1ya AVG He BKJIIOYaeT B BEIYMC/IEHUA 1MoJiA co 3HaueHuaMu Null.

OyHkunum MIN, MAX

@yukiyu MIN u MAX npyuMeHAI0TCA KaK K YUCIOBBIM, TaK Y HEYMC-
JIOBBIM /JIJaHHBIM ¥ BO3Bpalllal0oT MMHMMAaJIbHOE U MaKCHMaJbHOE 3Hade-
HUS U3 Habopa 3HaYeHUH, CollepKaNUXCs B YKa3aHHOM CTOJIOIe BhIpa-
’KeHUA-apryMeHTa:

Min (BbipaxeHue)

Max (Bbipa)xeHue)

®ynkimu Min 1 Max UCTIONb3YIOTCSA AJIS OTIpeZieIeHHs] HAaUMEHbIIIEro
Y HauOOoJIbIIIero 3HaYeHWH 13 CTOJIOIa Ha OCHOBE BEIOOPKU WJIU TPYIINH-
poBku. HanprMep, MOXXHO IIPUMEHUTD 3TU GYHKITUH JJIs1 BO3BpaTa Hau-
MeHbIIIel ¥ HauboJIbIllel CTOMMOCTH JOCTaBKU. Eciu He ykasaH crmocob
TPYIIITUPOBKH, TO UCITOIb3YeTCs BCSA TabInIIa.

[Tpumep 31. BplyuCAUTh 3HAUEHHE MUHUMAJIbHOW, MaKCUMaJIb-
HOU U cpeiHeU 3apIuiaThl COTPYAHUKOB.

SELECT MIN (3apmuiata) AS [MuHuMaibHada 3apiiaral, MAX (3ap-
miara) AS [MakcumasibHas 3apiiaTtal, AVG (3apruiara) AS [cpeaHsAs 3ap-
wiarta]

FROM CoTpyzaHUK;

Pe3y/nbTaT BBIIOJHEHUS 3anpoca u3 npumepa 31

MUHHMaJbHasdA 3apIjiaTa | MaKCMMaJibHad 3apIUiaTa | CpeAHdAd 3apIuiaTa
15000,00 p. 35000,00 p. 26200,00 p.
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OyHkyna SUM

CDYHKI_[I/IH SUM IIpPUMEHAETCA TOJIBKO K YN CJIOBBIM IAHHBIM Y BO3Bpa-
IaeT CyMMy Habopa 3Ha4eHUH, COZepKaIUXCs B 3aJaHHOM BhIpa’KeHUH-
apryMeHTe.

SUM (BbipaxceHue)

®yukiya SUM BBITTOHAET CyMMUPOBaHYE 3HaYeHUH B cToO11e. PyHK-
111 SUM mpoITycKaeT 3aIvcH €O CTO/IOIaMu, coeprkanuMu 3HadeHvst Null.

I[Tpumep 3 2. BBIUMCIUTHL CYMMY €XEMECAYHBIX 3apIulaT COTPYA-
HUKOB-UH>XEHEPOB.

SELECT SUM (3apruiaTta) AS [cymMa 3apIuiaT uHXKeHepOoB]

FROM CotpyzHukK

WHERE zpomxHOCTb="HIH)KeHep';

PesynbeTaT BBIIIOJIHEHUA 3anpoca u3s pumepa 32

CyMMa 3apiuiaT HHXXE€HEPOB
99000,00 p.

®OyHkumn StDev, StDevP

@yukiuu StDev, StDevP Bo3BpalaloT CMEIIeHHOEe U HECMEIleHHOe
3HaYeHUs CpeIHEr0 KBaZIPAaTUUECKOT'O OTKJIOHEHU A, BBIYMC/IsIEMOTO I10 Ha-
60opy 3HAUYEHUH, COIlePKAIIMNXCA B YKa3aHHOM CTOJIOIIEe 3armpoca.

StDev (BbIpaxkeHue)

StDevP (BbipaxeHue)

®ynxuuu StDevP u StDev BBIYMCIAI0T BeIUYNHY CMELEHHOI'O U HeCMe-
IIIEHHOI'0 CPeHEr0 KBaZpaTUYeCKOro OTKJIOHEHUA.

Ecm 6a30BBIl 3aIIPOC COEPXKUT MEHbIIIE BYX 3alucel (WM He co-
Jep>KUT 3amnuceit Ana yakuuu StDevP), To aTu GyHKINM BO3BpaILalOT
3HavyeHre Null (4To 03HauUaeT HEBO3MOXKHOCTD BBIUUCIEHUSA Cpe/iHEKBa-
JIPAaTUYHOTO OTKJIOHEHUS).

[Ipumep 33. BeiBecTu us Tabauiis! «COTPYAHUK» CPEIHION0 3apILIa-
Ty (AVG (3apiuiaTa)) u ee cpefjHee KBaZipaTuieckoe oTKIoHeHue (StDev
(3apruiaTa)) Kak mosis ¢ 3arojoBkaMu «CpeAHAA 3apiuiata» U «CpeiHee
KBa/[paTU4eCcKoe OTKJIOHEHUE».
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SELECT AVG (3apmuiata) AS [cpeanss 3apruiara], StDev (3apruiara)
AS [cpenHee KBaZpaTUdeCcKoe OTKJIOHEHMeE |
FROM CotpyZHUK;

PesynbTaT BRINOJIHEHUA 3alIpoca u3s npumMmepa 33

cpeAHAA 3apILaTa | cpeAHee KBaJpaTHdyecKoe OTKJIOHeHHe
26200,00 p. 6659,77714183796

®dyHkumu Var, VarP

@ynkiuu Var, VarP Bo3BpailiatoT 3HaueHUs1 CMellleHHOM U HecMellleH-
HOU JUCTIIEPCUU, BBIYUC/ISIEMOMN 110 HAOOPY 3HAUYEHUH, COAEPKAITUXCS
B YKa3aHHOM CTOJIOIIe 3armpoca:

Var (BbipaxkeHue)

VarP (BbipaxeHue)

@ynkiuu VarP u Var BEIYMCIAIOT 3HaYeHre CMellleHHOM U HecMellleH-
HOMU UCTIepCUN.

Ecsu 6a30BBIN 3aIIPOC COAEPIKUT MEHBIIE JBYX 3amucel, TO QyHK-
1uu Var u VarP Bo3Bpamator 3Hadenre Null (4To o3HavaeT HEBO3MOXK-
HOCTb BBIYUCJIEHUS JUCTIEPCUN).

Cmamucmuueckue ¢yHkyuu (pyHKUUU 2PYNNUPOBAHUSL) UACTNO UCNOb-
3YI0MCs 8 3anpocax epynnupo8aHus 0Jis 8blUUCTEHUS UHMe2PAIbHBLX Xd-
pakmepucmuk 2pynn.

[Ipumep 34. BeiBecTu us Tabmuilel «CoTpyaHUK> UdP Kadeapsl
(«cutudp»), cpeantoro 3apiaty (AVG (3apruiata)) v KOJTUYECTBO COTPY/-
HukoB (Count (3apruiaTa)) Ha KaxoH Kadezape KakK JJaHHBIE C COOTBET-
CTBYIOIITMMU 3aTOJIOBKAMHU.

SELECT mmdp AS kadeapa, AVG (3aprutaTta) AS [cpeaHsas 3aprutaTal,
Count (3apruiaTta) AS [KOIHYeCTBO COTPYITHUKOB]

FROM CotpyzHuK

GROUP BY mudp;

PesysnbTaT BBIIIOJIHEHUS 3alipoca u3 nnpumepa 34

kadezpa | cpesHss 3apIulaTa | KOJHMYECTBO COTPYJHUKOB
BM 28333,33 p. 3
uc 24625,00 p. 4
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kadespa | cpeAHsAs 3apIviaTa | KOJIUYECTBO COTPYAHUKOB

MM 30000,00 p. 2
od 24 250,00 p. 4
uizt 25375,00 p. 4
20 27333,33 p. 3

3adaHrue. BeBectu u3 Tabmuibl «COTPYyAHUK» IITAaTHOE pacmuca-
HUe Kadezp, T. e. «Iudp», «T0DKHOCTD», «3aPIVIATy» U «KOJIUIECTBO CTa-
BOK» (Count (3aprwiara)), CrpyIIIMpPOBaB CTPOKHU IO 3TUM IIOJIAM.

3adaHue. BriBecTH U3 TaGMUIBI «DK3aMeH» HOMEpPA CTYAEHTOB
(«per_HoMep»), KOJMYECTBO CAAHHBIX dk3aMeHOB (Count (olleHKa))
1 cpeauuii 6amwt (AVG (olleHKa)) AIA KaXKAOro CTyAEeHTa KakK IMOJISA C COo-
OTBETCTBYIOIIMMU 3aroJ0BKaMU.

BBIBOPKA T'PYIIII

Ecnu anst orbopa CTPOK, HAaIpUMep TOAJIeKAIIUX TPYTIITHUPOBKE, HC-
nosib3yetcs npegynoxenrie WHERE, To aa or6opa rpynn npuMeHsieTcs
npemyioxenue HAVING.

[Tpepnoxxenue HAVING onpezesnaeT, Kakye CrpyIIMpOBaHHbBIE 3alIUCH
0TOOpAXKAIOTCSA TP UCIOMB30BaHMU UHCTPYKIMHU SELECT ¢ mpeioxeHu-
eM GROUP BY. ®paza HAVING B o0111eM ciydae UMeET CIeAYIONTUA BU/:

HAVING <ycnosue ot6opa rpynmn>

B kaudecTBe yci0BUA 0TOOpA IPYIII MOTYT UCIIOIb30BaThCA:
e oOllepaluy CPaBHEHUA;
oneparop Between <3HayeHunel> And <3HaveHune2>;
onepatop Like <wwiabnoH>;
oreparop In (<KCNUCOK 3HaYEHUIA>);
onepatop nuBepcuu NOT <BbipaxeHue>;
omepaTtop KOHBbIOHKIMHU <BblpaXeHne1> AND <BbipakeHne2>;
orepaTop AU3bIOHKINY <BblpaXeHuel1> OR <BbipaxeHune2>;
II0Z3aIIpocC.

I[Tpeanoxxennie HAVING sBnseTcsa Heobsa3aTeabHBIM. be3 mpezioxke-
Huda GROUP BY He ucnonbsyercs.

ITpennoxenue HAVING mnoxoxe Ha npegnoxenne WHERE, xoTopoe
ompeziesisieT, KaKye 3aIiCH T0DKHBI OBITh OTOOPAHBI.

85



SQL — A3BIK CTPYKTYPUPOBAHHBLIX 3AIIPOCOB

[Tocsie Toro Kak 3amucu OyAyT CrPYIIIUPOBAHBI C IOMOIIBIO MIPEAJIO-
*kernss GROUP BY, npezanokenre HAVING oTbepeT Te M3 IOTydYeHHBIX
T'PYIII 3aMuceli, KOTOPbIE YZOBIETBOPAIOT YCIOBUAM 0TOOPA, YKa3aHHBIM
B npegnoxennu HAVING.

[Mpeanoxenue HAVING moxxeT coiepkaTh 10 40 BeIpakeHUM, CBA3aH-
HBIX JIOTUYEeCKMMHU OoIlepaTopaMu, Takumu Kak And u Or.

[Ipumep 35. BeiBectu u3 Tabmuiel «COTPyAHUK» Ha3BaHUE Ka-
deapsl («mmudp»), cpeanioro 3apmiaty (AVG (3apriiaTa)) U KOJIUYeCcTBO
corpyzanukoB (Count (3apriaTa)) ToJbKO Ha TeX Kabeapax, TAe CPeaHsIs
3apIuiaTa MpeBbIlIaeT 3alaHHyIo rpaHully (Hanpumep, 25000).

SELECT mmdp AS kadeapa, AVG (3aprutaTta) AS [cpeaHsas 3apruiaTal,
Count (3apruiaTta) AS [KOIHYeCTBO COTPYZHUKOB]

FROM CotpyzHuK

GROUP BY mudp

HAVING AVG (3aprmiiara) > [BBeauTe rpaHully];

PesysibTaT BBINOJIHEHUA 3alIpoca U3 IpuMepa 35

kadezpa | cpefHas 3apIuiaTa | KOJUYECTBO COTPYAHUKOB

BM 28333,33 p. 3
MM 30000,00 p. 2
nu 25375,00 p. 4
2 27333,33 p. 3

3adaHue. BoiBecTu U3 TAOMUIBI «DK3aMeH» HOMepPA CTYZAEHTOB
(«per_HOMep»), KOJIMYECTBO CAAHHBIX 3k3aMeHOB (Count (oleHKa))
u cpegunii 6an (AVG (oreHKa)) Kak MOJIA C COOTBETCTBYIOIIIMMHU 3aro-
JIOBKAMU JIJII T€X CTY/IEHTOB, ¥ KOTOPBIX CPEAHUM Oa/1 He MEHBIIIE 3a-
JTAHHOTO. 3armpoc 0pOPMUTH CO CHETUPHUKATOPOM YCIOBHUM OTOOPA IPYIIIT
HAVING.

3AIIPOCHI K CBA3AHHBIM TABJIMIIAM
Bo Bcex paHee pacCMOTPEHHBIX IIpUMepax AeMOHCTPHUPOBAIUCh pas3-
HooOpa3sHble cpeZicTBa crienrduKalnuy IpPOCTHIX 3apocoB. Bee paccmo-

TPpE€HHBbIE ITPHUEMBI ITIOCTPOEHHUA IMPOCTLIX 3aIIPOCOB MOTI'YT OBITH HCIIOJIb-
30BaHbI HE TOJIbKO B Y CTOM BH/JE, HO 1 BO BCEX BO3MOXXHBIX COYETAHHAX
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APYT ¢ ApyroM. PaccMoTpeHHBIe TUIIBI 3aITPOCOB MO>KHO Ha3BaTh MPOCTHI-
MU, TIOCKOJIBKY BCE OHU MUCITOJIb30BAIU B KQUeCTBE MCTOYHUKA JJAHHBIX
ofHy Tabsuily. B peasbHbIX THGOPMAIIMOHHBIX 3a/[a9ax ropas/o Jallle 3a-
IIPOCHI aZIPECYIOTCS He K OHOM, a K HECKOJIBKUM CBA3aHHBIM TaOIHUIAM,
KOTOpHIE MPECTABJISAIOT BCce pa3HOOOpa3ne JaHHBIX KOHKPETHOH TIpe-
METHOM 00J1aCcTH.

B peasibHBIX 33/la4ax BHIOOPKA AaHHBIX OCYIIECTBIISETCS U3 HECKOJIb-
KHUX CBA3aHHBIX MEXY COOO0M TabIHII.

B SELECT mpeziokeHUY BEIOOPKY U3 CBA3aHHBIX TaOIUIl MOTYT IIPU-
CYTCTBOBATbh OIHOMMEHHBIE CTOJIOIEL. Bo n36ekaHre HeOTpeeIEeHHOCTH
OJHOWMEHHBIE CTOJIOIBI B TAKOTO POZia 3aIIpOCaX A0DKHBI YIIOMUHATHCS
c mpedukcoM (4epe3 TOUKY) B BUZIE UMEHH COOTBETCTBYIOIIEH TaOIUITh:
<UMS TabNULbI>.<UMSA cToN6La>. Eciii HeT mpo6ieMbl OTHOCHUTETBHO ITPO-
HCXOXKJEHUA CTOIOIA, UM TabIUIIBI MOKHO HE YKa3bIBaTh.

JEKAPTOBO ITPOU3BEJEHUE

B dexapmogom npouseedeHull BEIBOAATCA Bce BO3MOKHbIe KOMOMHA-
IUU CTPOK-KOPTEXKel ImepeMHOKaeMbIX TabJuIl, axke Takue, KOTOphIe
He MMEeIOT CMbIC/Ia B MOZIeJTPYeMO ITpeAMeTHO!M 00IacTy.

[Ipumep 36. BriBecTu ZekapToOBO Ipou3BeeHue TabuIl «Pa-
KynbTeT» U «Kadezapar.

SELECT ®axkynbret.*, Kadbeapa.*

FROM ®axkynvreT, Kadeapa;

3nech crierudukanusa tuna «Kabeapa.*» o3HayaeT «Bce Mot Tabu-
el Kadepa».

PesysbTaT BBINIOJIHEHUA 3anpoca u3 npumepa 36

a66peBU- aKyJIb-
P dakynbreT.Ha3Bauue | mudp | Kapegpa.nazBanme baxy.
arypa TeT
MudopMaliOHHbBIE TEX- [Tpuknaaxasa uHPop-
- dopmar - pUKaz dop- |
HOJIOTUU MaTHKa
[MpuknagHass UHPOp-
eH EcTecTBeHHBIE HAYKU mu uT
MaTHKa
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abopeBu- aAKYJIb-
p dakynbTeT.Ha3Bauue | mudp | Kadpegpa.nazBanue daxy.
aTypa TeT
. [MpuxnagHas uabOp-
oM OU3NKO-MaTeEMaTUYECKUH | I UT
MaTHKa
MHpopMaIiMoHHbIE TEX- MubopMaliioHHBIE
T dopmar e dopman ur
HOJIOTUU CHCTEMBI
VHdopManroHHbIe
eH EcTecTBeHHBIE HAYKU uc UT
CHUCTEMBI
o VHbopManoHHbIE
bm OU3NKO-MaTEMAaTUYECKU | C UT
CHCTEMBI
VHpopMaliMoHHbIE TEX-
UT bopman od Obmas ¢usmka eH
HOJIOTUU
€eH EcTecTBeHHBIe HayKU od Obmas ¢usmka eH
bm du3MKO-MaTeMaTUIECKU | 0D O6mas ¢puszmka eH
MHdopMalioHHbIE
UT BM Bricirasg MaTeMaTuKa | eH
TEXHOJIOTUH
eH EcrecTBeHHBIE HAYKA BM Briciasg maTeMaTHKa | eH
bm DU3NKO-MaTEMaTUYECKUI | BM Briciasg MaTeMaTuKa | eH
uT HdopMaloHHbBIE TEX- MM Marematuyeckoe b
HOJIOTUUA MOZIEJTUPOBaHUE
MaremaTuuyeckoe
eH EcTecTBeHHbIE HAYKU MM dm
MOZIEJTUPOBaHUE
M MaremaTudeckoe
oM DU3NKO-MaTeMaTUYECKUN | MM bm
MOZIEJTUPOBaHUE
HubopmaIiioHHbIe DKcrepuMeHTaIbHasA
UT 0] bdm
TEXHOJIOTUU ¢dusuka
JKCIepuMeHTaabHasA
eH EcTecTBeHHBIE HAYKU 0] dm
¢dusmka
dusuko-mMaTeMaTruye- JKCcrepuMeHTaabHasA
o™ . £10) o™
CKUH ¢dusmka

3adaHue. BrBecTH ZiekapTOBO IIpou3BesieHUe Tpex Tabmuil «Ka-
deapa», «CrrenmuasbHOCTb» U «CTYZAEHT».

ECTECTBEHHOE COEIUHEHUE

B 3ampocax BHIOOpKU U3 CBSI3aHHBIX Tabmul npeanoxenue SELECT
3a/laeT CTPYKTYPY BhIOOPKU; npeaokeHrie FROM — MCTOYHUK JJaHHBIX,

npemnoxenre WHERE — kak MUHUMYM, yCJIOBUE COEAVHEHUA.
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YcnoBue coeiMHEHN MOXKeT UMeTh cleAiylolnii popmart:

<numg Tabnuubli1>.<uma ctonébual>
<oneparop>
<nUMg Tabnuubi2>.<uma ctonobua2>

34echb oIepaTop — 3TO OZIH M3 OII€EPATOPOB CPABHEHUA.
Ba’XHBIM YaCTHBIM CIydaceM COEAMHEHWA AB/IFAETCA TaK Ha3bIBA€MOE IK-
BHCO€IUHEHHNE — COCAMHEHUE I10 YCJIOBUIO paBEHCTBA CTOJI6HOB, II0 KO-
TOPBIM YCTaHABJIMBAE€TCA CBA3b MEXAY Ta6JII/IHaMI/I.

[Ipumep 37. BriBecTu 3KBUcOennHeHUe Tabmun «Kadempa»
U «CIenaabHOCTb».

SELECT Kadezpa.*, CneranibHOCTb. *

FROM Kadezpa, CrienimasbHOCTh
WHERE Kadezapa.mmpp=CnenuaabHOCTh. IMUDP;

PesyneTaT BBIIIOJIHEHUA 3alpoca u3s npumepa 37

Kade- da- Crenu-
apa. Ha3BaHHe KyJib- | HOMeEp HampasJieHHe aJIbHOCTD.
mmdp TeT mudp
MHdopManoHHbIE
NudopmaoH-
Huc bopmary UT 09.03.02 |cucTeMbl ¥ TEXHOJIO- |HC
HBIE CCTEMBI
U
NudopmamoH- busnec-unpopma-
v bopman uT 38.03.05 bop 1
HBIE CHCTEMBI THKA
Maremarute- [IpUKIaZHAS MATe
MM CKOe MOZIesTupo- | M 01.03.04 |-P MM
MaTHhKa
BaHUe
[IpuknagHasa [IpuknagHas nuHPOP-
1 P A UT 09.03.03 P A bop 1
nHbOpMaTHKa MaTHuKa
DKCIIEPUMEH- AxepHEle dU3MKa
0] TasbHasA Qpu- o™ 14.03.02 P 0]
- M TEXHOJIOTUU

Ba)kHOY pa3HOBHUAHOCTBIO COeIMHEHUs SABJSETCS TaK Ha3biBaeMoe
€CTEeCTBEHHOE COeIHEHME, WK SKBUCOeIMHEHNE Oe3 1y6iieii OfHOUMEeH-
HBIX CTOJIONOB (roseit).

Omneparusi ecmecmaeHH020 (8HympeHHe20) coeOUHeHUSs JIEXKUT B OC-
HOBe OOJIBIITMHCTBA BBIOOPOK W3 CBSA3aHHBIX TabOmuI. Ecau Tabauiist
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<UMSA Tabnuubl1> 1 <UMS TabNULbI2> CBA3aHBI IIO CTOJIOIAM <UMSl CTON6-
ual> u <uma ctonbua2>, To ycaoBUe COEAMHEHUS MOXKET OBITh 3a/[aHO
Bo dpaze WHERE B 3ampoce ¢ 06061eHHBIM popMaTOM:

SELECT <cnucok aneMeHToB>

FROM <ums Tabnuubi1>, <ums Tabnuubi2

WHERE <umsa Tta6bnuubii>.<uma nongal>=<umsa 1abnuubi2>.<ums
nons2>;

[Ipumep 3 8. BriBecTu faHHBbIE O TOM, Ha KaKuX Kadeapax roTo-
BAT CIIELIMAIVICTOB 10 TEM WJTM MHBIM HallpaBlIeHUAM (CIIelIaTbHOCTAM).
3arpoc BHITIIOJTHUTh Ha OCHOBE eCTECTBEHHOTO coeiInHeHUs Tabuil «Ka-
deapa» u «CrieruasbHOCTD».

SELECT ¢axkynbreT, Kadezapa.mmdp, Ha3BaHMe, HOMep, HallpaBieHue

FROM Kadezpa, CrieriragbHOCTb

WHERE Kadezpa.mmdp=CrerpanibHocTb. udp;

Peasnu3anus 3TOro 3ampoca ZjaeT OTBET Ha BOIIPOC O TOM, IO KaKUM
CTeIMaMbHOCTAM, Ha KaKUX Kadezpax v Ha Kakux paKynbTeTax 00yqaroT.

Pe3y/bTaT BBINOJHEHUS 3aMpoca U3 npumepa 38

daxynsreT | 1P Ha3BaHUe HOMeEp HampasJieHHe
MHbopMaliMoHHBIE MHpopMaIiMoHHBIE CU-
T wc bopman 09.03.02 | Hbopman
CHCTEMBI CTEMBI U TEXHOJIOTUU
MHbopMaliioHHBIE
Ut uc popmary 38.03.05 | busHec-uHbOpMaTHKa
CHCTEMBI
MaremaTudeckoe MO- ITpuknagHasa MmaTeMa-
bm MM 01.03.04 |- PHHIAA
JeTMpOoBaHue THKA
ITpuxknagHas nuHPoOP- ITpuknagHaa nuHpopma-
UT juis| p A bop 09.03.03 p A bop
MaTHKa THUKA
DKCIIepUMeHTalIbHAasA AnepHble GU3MKA U TEX-
M 5b P 14.03.02 | "AepHBIe
¢dusmka HOJIOTUH

3adaHue. BbIBecTHu JlaHHBIE O TOM, Ha KaKux QakyabTeTax U Ka-
deznpax, Mo KaKUM CIEeIUaTIbHOCTAM 00yJ4aloTCA CTYAEHTHI. 3aIpOC BBI-
TIOJTHUTB KaK eCTECTBEHHOE coeuHeHue Tabu «Kadezapar, «Creruans-
HOCTb» U «CTyZI€HT».
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3anpoc Ha COEAVMMHEHKE MOXXHO BBIIIOJTHUTD TAKXKE ITPpXU ITOMOIIHU CIIE-
nuanbHou uHCTpyKiuu SQL INNER JOIN.

YcnoBue coeiuHEHUA COAEPKUTCA B IpeaioxeHuu FROM:

SELECT <cnucok anemeHToB>

FROM <ums ta6nuupbi1> INNER JOIN <ums Tabnuupbi2

ON <ums Tabnuupbi1>.<umsa ctonébual>=<nmsa TabnmubI2>.<UMs CTONG-
na2>;

Omnepanuto INNER JOIN MOXHO MCIIO/b30BaTh B JIIOOOM ITpEZJIOKE-
"y FROM. DTO caMble OOBIYHBIE TUIIHI CBA3bIBAHUA. OHU O0BbEANHAIOT
3aIIMCH IBYX TAOJIUII, €CJIU CBA3YIOIIHE CTOJOIbI 00enX TabJIUII CofepKaT
O/IMHAKOBHIE 3HAYEHU.

[TombITKa 00 BbEAVHUTD JaHHBIE Memo win o0beKTa ActiveX IpuBezieT
K BO3HUKHOBEHMUIO OIIUOKH.

O06s3aTebHBIM YCJIOBHEM KOPPEKTHOTO COEAWHEHUS SBJISAETCA CO-
BMECTUMOCTD THUIIOB CTOJIOIIOB, ITO0 KOTOPBIM OCYIIECTBIISETC CBA3b. J[0-
ITyCKaeTcsa 00beIMHEHNE BYX YKC/IOBBIX TTOJIEN MTOJOOHBIX TUIIOB, Ha-
[IPUMeED I0JIe CYeTYHKA C ITosieM TuMa «/JInHHOoe 11ey10e». OZHaKO Helb3s
00BbeVHUTD TUIIHI IToJIeN «C Iu1aBarolell Toukoi (4 6aiT)» u «C 1wiaBa-
oIIeli TOUuKoI (8 6aiT)».

Omneparuu INNER JOIN MoryT GBITH BJIOXK€HHBIMH; B TAKOM CIydae
VICIIOJIb3YUTE CIIeAYIOUUM CUHTAKCUC:

SELECT <cnucok anemeHTOB>

FROM <ums ta6nuubi1> INNER JOIN

(<umsg Ta6bnuubi2> INNER JOIN [(J<ums Tabnuubi3>

[INNER JOIN [(J<uma Ta6nuuaN> [INNER JOIN ...)]

ON <umsa Tabnuubi3>.<umsa ctonéuad> = <umsa TabnuubiN>.<ums

cron6uaN>)]

ON <ums Tabnuubi2>.<uMs cTonbLa2> = <UMSA TabNULbI3>.<UMS
cron6ua3>)

ON <ums Tabnuubll>.<umsa ctonbual> = <uMsa TabNULbI2>.<UMS
cron6bua2>;

[Ipumep 39. BriBecTu faHHBIE O TOM, Ha KaKUX Kadeapax roTo-
BAT CIIEI[MA/ICTOB 10 TEM WIM UHBIM HallpaBIeHUAM (CHEeIIUaTbHOCTAM).
3arpoc BHITIOJHUTH Ha OCHOBE eCTECTBEHHOTO coeiInHeHUs Tabull «Ka-
dbeapa» u «CrnennaabHOCTh» Ipu oMoty INNER JOIN.
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SELECT daxkynbret, Kadeapa.mudp, HazBaHUe, HOMED, HallpaBIeHUE
FROM Kadezapa INNER JOIN CrenuaabHOCTb
ON Kadezpa.mudp=CrnenuaabHOCTb. MUDP;

PesysbTaT BBINIOJIHEHUS 3ampoca u3 npumepa 39

dakynbreT | rudp Ha3BaHUe HOMeEp HampasJieHHe
NHpopManioHHBIE NudopmanioHHbIE

ur ue popman 09.03.02 |VHbopMan
CUCTeMBI CUCTeMBI U TEXHOJIOT YU
NHpopManioHHBIE

UT uc bopman 38.03.05 | Busnec-uHbopMaTuKa
CUCTEeMBI
Maremaruueckoe

oM MM 01.03.04 |IIpuknagHas MmaTeMaTuKa
MOZEeTUpPOBaHUe
[Tpuknagxaa nHPop-

Ut nm P A bop 09.03.03 | [puxrazHas nHGOpMATUKA
MaTHKa
DKCIleprMeHTaIbHaA flnepHble pusmka

M ) P 14.03.02 | AepHbie ¢
¢dusuka U TEXHOJIOTHU

3adaHue. BwiBecTn aHHBIE O TOM, Ha KaKUX (paKysbTeTax U Ka-
deapax, Mo KaKUM CIIEIUATbHOCTSM 00yJaloTCsA CTYZAEHTHI. 3aIIpOC BbI-
TTOJTHUTD KaK eCTeCTBEHHOe coefuHeHUe Tabmuil «Kadeapa», «Crieruanb-
HOCTBb» U «CTyzieHT» Ha ocHoBe koMaHzAbl INNER JOIN.

EcTecTBeHHOE coOe[MHEHNE ABIACTCA CPEACTBOM UHTErpaluy CeMaH-
TUYECKU CBI3aHHBIX JAHHBIX U3 PA3HBIX TAOIHI] U B COUETAHUH C yCJIOBU-
SIMU TIPOEKITUH Y CEIEKIINH IITMPOKO MCTIOMb3YETCS B 3aIPOCax-BhIOOPKaX.

[Ipumep 40. BriBectu u3 tabmnui «Kadezapa» 1 «CoTpyZHUK» AaH-
Hble 0 pakKynbreTax, kKabeapax, JODKHOCTAX U GaMWIHAX 3aBEAYIOIINX
kadeapamu

SELECT daxkynbreT, Kadeapa.mudp, zomxkHOCTD, baMuinsa

FROM Kadezpa, CoTpyaHUK

WHERE Kadezapa.mudp=Cotpyauuk.umdp AND fomKHOCTh= ‘3aB.
kadeapoir’;

Pe3y/ibTaT BBINOJHEHUS 3anpoca u3 npumepa 40

dakynbrer | NP | AOMKHOCTH dbammnusa
UT mu 3aB.kadeapoii | I[Ipoxopos IT.T1.
UT Uc 3aB.Kkadeapoii | AHapeeB A. A.
M MM 3aB.kadeapoii |Bacos B.B.
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dakynpreT | mIMdp | AOLKHOCTH dbammnus
eH od 3aB.kadeapoii | Bosikos B.B.
eH BM 3aB.kadeapori | Kysneros K. K.
dm 0] 3aB.kadeapoii | 3BepeB 3.3.

A3BIK 3AIIPOCOB

[Ipumep 41. BeiBectu u3 Tabnu «Kadeapa», «CreriuagsbHOCTb»
1 «CTyZIeHT» JJaHHBIE O CTyZIeHTaX, KOTOpble 00yJaroTcs Ha JaHHOM ¢a-
KyJIbTeTe (HAIpUMep, «UT»).

SELECT daxkynbreT, Kadeapa.mudp, CreragsbHOCTb.HOMEp, per_Ho-
Mep, GaMIIus

FROM Kadeznpa, CrrenimanbHOCTh, CTyIeHT

WHERE Kadezpa.mmpp=CrenuanbHocTb. mmudpp AND

CriernanpHOCTb.HOMep =CryzeHT.HOMep AND

dakynereT= [BBeauTe abOpeBuatypy daxynbreral;

PesysibTaT BBINOJIHEHM 3alIpoca u3 npuMepa 41

dakynbrer | mmMbp | HOMep | per_Homep dbammmua
UT u 09.03.03 |[10101 HuxkomnaeBa H. H.
UT u 09.03.03 |[10102 WBanos 1. N.
UT u 09.03.03 |[10103 Kprokos K. K.
UT uc 09.03.02 (20101 AngpeeB A.A.
UT uc 09.03.02 |20102 ®eznopos . D.
UT uc 38.03.05 [80101 Maxkapos M. M.
UT uc 38.03.05 (80102 fxosines . .

I[Ipumep 42. BeBectu u3 tabmui «Kadpezapa», «CrieniiaabHOCTD»
1 «COTpYZHUK» JaHHBIE O BBITycKaoINX Kadeapax (bakynbret, mudp,
HasBaHUe, GaMIINIO 3aBe/lyIolero). Brlmyckaronieil cuutaercsa Ta kKade-
Zipa, Ha KOTOPYIO €CTh CChUIKU B Tabiule «CreruaabHOCTb».

SELECT DISTINCTROW d¢axkynsreT, Kadeapa.mudp AS [Brimyckato-
mas kadezapal, HazBaHue, pammaua AS [3aBeayrouii Kadeapoii]

FROM Kadezpa, CriertmanbHOCTb, COTPYAHUK

WHERE Kadeapa.mmupp=Cotpyanuk.mudp AND

Kadezapa.mmudpp=CneunanbHocTb.mudpp AND

JIOJI’KHOCTb =’3aB.Kadeapoir’;
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PesysibTaT BBINOIHEHUA 3alIpoca U3 IIpuMepa 42

aKy/ib- | BBIIIyCKarouas 3aBe %171
¢ Te}:r Kch)eap;u Hasparme Kaci:)lg;gﬁ
UT nu [MpuxtagHas nHbGopMaTHUKa ITpoxopos II.II.
UT 1504 VHbopManOHHbIE CCTEMBI Anzpees A.A.
o™ MM MartemaTtudeckoe Mogenuposanue |bacosbB.b.
o™ 10} OKcrieprMeHTanbHasA GU3NKa 3Bepes 3. 3.

B ZaHHOM IpUMepe HCIO0Jb3yeTcs clenupuKaTop pesyabTaTa
DISTINCTROW, KOTOpHIH TO3BOJISIET U30aBUTHCS OT Ly0Jei CTPOK, Gop-
MUPYEMBIX U3 CBSI3aHHBIX TaOJIHII.

3adaHue. BriBecTu Bce aHHBIE O IpenoAaBaTenax: «COTPYAHUK.
Tab_HOMED», «IUPP», «DaMIIUI», «JOKHOCTb», «3apILIaTa», «3BaHUE»,
«cTelleHb» — KaK 3aIlpoc Ha ecTeCTBeHHOe coeilHeHue Tabmu1] «CoTpya-
HUK» U «[IperogaBaTeb», CBA3aHHBIX KAME2OPUANIbHOU CB8S3bIO0.

3adaHue. BviBecTu JaHHBIE O TOM, KaKve AUCIUIUINHEI ITperoja-
IOT Pa3HBIM CIIeI[aIbHOCTAM. BeiBecTH «CrieniajibHOCTh. HOMEp», «CIie-
I[UANTBHOCTD.IUPP», «IUCHIUIUINHA.KO/», «/[UCIIUIUTHA. Ha3BaHue». 3a-
poc oGOPMUTE KaK eCTeCTBEHHOe coe/ImHe e Tabmull «CriellnagTbHOCTh»
U «/IVCIUTUTIHA», CBI3aHHBIX dccoyuamusHoll mabauyeil «3assBKax.

PaccMoTpuUM BaKHBIM YaCTHBIM C/Iydall COeJUHEHUS — COeJJUHeHUe
TabIuIBI caMoti ¢ co60ii. Takoii cirydali MOXKeT BCTPETUTHCA MIPU peasu-
3aI[iU peKypPCUBHOU €853U.

JlomycTM, 4TO J1 KaXKA0T'0 COTPYAHUKA HY>KHO BBIBECTU HOMep U da-
MWINIO €r0 HeloCPeACTBEHHOTO HavyaJabHUKA. Y pAZ0BOU COTPYAHUK,
Y ero Helocpe/ICTBEHHBIN Havya/JIbHUK IIPe/ICTAaBIeHbl B OJHOW U TOU Ke
Tabmuile «CoTpyaHUK». CoeIMHEHNE TI0 PeKYPCUBHOM CBS3U MO3BOJIAET
KoppennpoBaTh NHPOPMAIIMIO U3 PA3HBIX CTPOK OZHOM U TOH Ke Tabyin-
I[bI 1 KOMOMHUPOBATH ee /i BeIBoAA. [ peanu3ani TaKOro COe/u-
HeHUA OfIHAa U Ta >Xe Tabyulla JODKHA ABAXK/ABl YIIOMUHATHCA BO dpase
FROM. /i1 TOTO 4TOOBI pa3nyiaTh 3TU /iBA pa3Hble ee BXOXKAeHUs BO ¢pa-
3e FROM ogHa u Ta e Tabmmia «COTpyAHUK» AO/DKHA OBITh ITPE/CTaB-
JieHa CBOMMH pasHBIMU IICeBJOHUMaMU. BBesieHre 11ceBIOHNMOB I103BO-
JIieT OllepUPOBATh OZHOM U TOM Ke Tabsuilell Kak pa3sHBIMU TaOIUIIAMU.
Jl1s1 TOoro YTOOBI pa3nuiaTh 3TU pas3HbIe ee BXOXKAEeHUA, TabIria JoKHA
OBITh ITpe/icTaBIeHa (XOTsA ObI B OZIHOM CJIyyae) CBOMMHU IICEBAOHNMaMU
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(«Cotpyzanukl» B JaHHOM IpuMepe). BBezieHUe TIceBAOHUMOB MTO3BOJIA-
€T OTIeEpHpPOBaTh OMHOU TAOMUIIEN KaK Pa3HBIMU TaOJIUIIaAMU.

[Ipumep 43. BeiBecTu B 3ampoce JJjid KaXA0T0 COTPyAHUKA HO-
Mep U paMITHIO eTro HETIOCPEeACTBEHHOT'O PYKOBOJAUTEIS.

SELECT Cotpyzuuk.mudp, CoTpyaHuk.Tab_Homep, COTpyAHUK.Da-
mwtus, CorpyaHuk]1.Ta6_HoMep, CoTpyzHuk1.pamums

FROM Cortpyzauuk, Corpyanuk CoTpysHukl

WHERE Cotpyauuk]l.Ta6_HoMep=CoTpyAHUK.IIed;

B nanHOM npuMepe «ined» — 3TO UMsI PO aTpubyTa «Tab_HOMeEp»,
KOTOPBIN B OZTHOM U TOU JKe TabJuile UTPAeT Pojib IEPBUYHOTO KIIFOUa
Y BHEIITHETO KJII0Ya 10 PEKYPCUBHOM CBA3U.

3adaHue. BriBectu faHHbBIE («daKynbreT», «Kadeapa.mudp», «Ka-
beapa.HazBaHME», «KOMI», «/JUCITUTUTMHA. Ha3BaHUe», «00BbeM») 0 Kabeapax
Y YUTaeMbIX UMM Kypcax. 3arpoc 0pOpMHUTb Ha OCHOBE eCTECTBEHHOTO
coexuHeHUA Tabmuil «Kadeapa» u «JucnuiuinHa» mo mossam «Kadezapa.
mUdp» U «J[UCIUIUINHA. UCIIOTHUTEb». 3/1eCh «HUCIIOJTHUTENb» — WUMS
POJIH, KOTOPYIO UTPAeT aTpubyT «urudp» B Tabuile «/ucuuIuinHa».

PesysibTaT BBINOIHEHM 3aIIpoca U3 ipuMepa 43

CoTpyAHUK. CoTpyAHUK. Corpyauuxl. Corpyauuxl.
muGp Tab_HoMep dbammiusa Tab_HOMEp dbammwiusa
nu 101 ITpoxopos II.T1. 101 IIpoxopos II.T1.
nu 102 Cemenos C.C. 101 IIpoxopos II.T1.
nu 105 ITetpos II.II. 101 IIpoxopos II.T1.
nu 153 Cupgoposa C.C. 102 Cemenos C.C.
uc 201 AnzipeeB A A. 201 Anzpees A A.
uc 202 Bopucos b.b. 201 AnzipeeB AL A.
uc 241 ImyxoB I'.T. 201 Anzpees A A.
uc 242 YepHos Y. Y. 202 Bopucos b.b.
MM 301 bacos B.b. 301 bacos b.b.

MM 302 Cepreesa C. C. 301 bacos b.b.

od 401 Boskos B.B. 401 Bonkos B.B.
od 403 CmupHOB C. C. 401 Bonkos B.B.
od 402 3atiues 3. 3. 401 Bonkos B.B.
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COTpyAHUK. COTpyAHUK. Corpyauukl. Cotpyauukl.
muGp TaG_HOMeEp dbammnus Tab_HOMeEp dbammnus
od 435 JlvicuH JILJI. 402 3atiues 3. 3.

BM 501 Kysnueros K. K. 501 Kysnueros K. K.
BM 502 Pomamniies P. P. 501 Kysnueros K. K.
BM 503 Counosses C. C. 501 Kysueros K. K.
0] 601 3Bepes 3. 3. 601 3BepeB 3. 3.
0] 602 CopoxkuHa C. C. 601 3Bepes 3. 3.
0] 614 I'puropnes I'.T. 602 CopoxkuHa C. C.

Paccmotpum nnpumenenne DISTINCTROW. DISTINCTROW onyckaet
JJAHHBblE, OCHOBAHHBIE Ha LIEJIMKOM IOBTOPAIOIIUXCA 3alIUCAX, a He OT-
Jie/TbHBIX ToBTOpsAtomuxcs cronbuax. DISTINCTROW BiuseT Ha pe3ysibTaT
TOJIBKO B TOM CJIy4yae, eCJIU B 3aIIPOC BKJIFOUEHEI He 8ce Cmosibybl U3 aHAH-
3upyembix Tabmuil. [Ipeankatr DISTINCTROW ueHopupyemcs, ecau 3anpoc
codeprcum moavbko 00Hy mabauyy wiu 8ce cmoibybl 8cex mabd.iuy 3ampoca.

[IpuMmep 44. BBIBECTH CIMCOK CTYI€HTOB, CAABIINX XOTS OBI OZIUH
ak3ameH. 1o nmpaBwiaM coeZiHEHUA CTYAEHTHI, HE CjaBaBlINe dK3aMe-
HBI, B BBLIOOPKE TIpeZICTaBIeHbI He OYAYT.

SELECT CryzeHT.per_HoMmep, CTyZeHT.daMuIns
FROM Cryzent INNER JOIN Dx3ameHn
ON CryzeHT.per_Homep = JK3aMeH.per_HoMep;

Pe3y/ibTaT BBINOJHEHUS 3ampoca U3 npumepa 44

per_Homep dbammnusa
10101 Hwukonaesa H. H.
10101 Hwukonaesa H. H.
10101 Hwukonaesa H. H.
10101 Hwukonaesa H. H.
10102 HBanos U. .
10102 HBanos U. .
20101 AnzpeeB A.A.
20101 AnzpeeB A.A.
20102 Deznopos . D.
30101 Bonpapenko b.B.
30101 Bonpapenko b.B.
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per_Homep dbammnusa
30102 IBeTkoB K. K.
30102 IBeTkoB K. K.
50101 Ceprees C.C.
50102 Kyzapsasues K. K.
80101 Maxkapos M. M.
80101 Maxkapos M. M.
80101 Maxkapos M. M.
80102 fAxosies . .
80102 fAxosies . .

B pe3ynbTaTe 6yAyT IpeZcTaBieHbl AyOnupyeMble JaHHBIE O TEX CTY-
JIeHTaX, KOTOphIe canu 6ojiee OZJHOTO dK3aMeHa.

[Ipumep 45. YTobsl n36aBUTHCA OT Ay6Iiei CTPOK, KOMOMHUpPYe-
MBIX U3 CBfI3aHHBIX Tabsuil, ciaepyeT npuMeHUTh DISTINCTROW.

SELECT DISTINCTROW CrtyzeHT.per_HoMep, CTyZeHT.paMiins

FROM Cryzaent INNER JOIN Ok3ameH

ON CryzeHT.per_HoMep = DK3aMeH.per_HOMEp;

Pe3ysbTaT BBINOJHEHUS 3aMpoca U3 mpuMmepa 45

per_Homep dbammnusa
10101 Hukomaesa H. H.
10102 VBauos 1. U.
20101 AnzpeeB AL A.
30101 Bonpnapenko b.b.
30102 IBeTkoB K. K.
80101 Maxkapos M. M.
80102 flxosies 1. .
20102 ®enopos ©. d.
50101 Ceprees C.C.
50102 Kyznpasues K. K.

PaccMOTpHUM KOMOMHUPOBAHHBIN TPUMeED IPYIIITUPOBKH CTPOK, 00pa-
30BaHHBIX U3 CBI3aHHBIX TaOJIHII.
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[Ipumep 46. BriBectu (13 Tabnut «CTyAeHT» U «JK3aMeH») YIeT-
Hble HoMepa («per_HoMmep»), baMuinu («baMwInsa») CTyI€HTOB, a TAKXKe
KOJIMYECTBO CAAaHHBIX dK3aMeHOB (I10J1e ¢ MMeHEM «KOJIMYeCTBO dK3aMe-
HOB» Ha ocHOBe ¢oyHKImHu COUNT (o1ieHKa)) M CpeaHUN 6asut s KaxK-
ZI0TO CTyZieHTa (IToJIe C UMEeHEM «CpeHM 6ai» Ha ocHOBe pyHKIUYN AVG
(o1leHKa)) TOBKO JJIsI TEX CTYAEHTOB, Y KOTOPBIX CPEAHUM 62T HE MEHbB-
I1e 3aZ]aHHOTro (HarpuMmep, 4).

SELECT Cryzaent.per_nomep, pammmmsa, COUNT (omenka) AS [kosu-
yecTBO 3k3aMeHOB], ROUND (AVG (oreHka),2) AS [cpearuii 6asn]

FROM Crtyzent INNER JOIN Ok3amen ON CryzeHT.per_
HoOMep =DJK3aMeH.per_HoMep

GROUP BY CryzeHT.per_Homep, paMuius

HAVING AVG (o1ieHka) > = [BBeauTe rpaHUYHYIO OLIEHKY];

@yukuua ROUND okpyrifeT 3HaueHHWe CBOEro IIepBOro aprymMeHTa
J10 YHCJIA IECATUYHBIX 3HAKOB, 33/JaBA€MOT'0 BTOPHIM apryMEHTOM.

Pe3sysbTaT BRINOJIHEHUA 3apoca U3 npumepa 46

per_uomep dbammnusa KOJIMYECTBO 3K3aMEHOB | CpeJHH 6asut
10101 Hukosaesa H. H. 4 4,25
10102 VBanos 1. 1. 2 4
30102 LIBetkoB K. K. 2 4,5
50101 Ceprees C.C. 1 5
80101 Maxkapos M. M. 3 4,67
80102 fAxosnes f. f. 2 4

3adanue. BriBectn u3 tabmun «Kadegpa» u «CoTpyAHUK» MDD
(«imudp»), Ha3BaHUE («Ha3BaHUE») Kadeap, a TaAKKe CPeJHION 3apIUIaTy
Y KOJIMYECTBO COTPYAHUKOB C COOTBETCTBYIOLLIMMU 3ar'0JIOBKAMU TOJIBKO /I
Tex Kadezip, y KOTOPBIX CpeH:AA 3apIUiaTa He MeHbIIle 3aZIaHHOT0 3HAYeHUs.

B HEKOTOPBIX CITydasx MOXKET TOTPe6oBaThCA UCKIIOYEHHE OT/ENbHBIX
cTpok u3 rpynn (¢ momorsio npeanoxenusa WHERE) nepes npumeHeHU-
€M YCJIOBUS K TpyTIIaMm B 1iejioM (C IToMolibio npeayioxkeHuss HAVING).

[Tpepnoxenue HAVING ananorununo npegnoxernuro WHERE, Ho ripu-
MEHAETCA TOJIBKO K IPYIIIIaM B I1eJIOM (T. €. K CTPOKaM B Pe3yJIbTUPYIOIEeM
Habope 3amucel, IpeACTaBIAIOIINM T'PYIIILI), TOTAA KaK IpeAIoKeHne
WHERE nipuMmeHseTcsa K OTeJIbHBIM CTPOKaM. 3allpoc MOXeT OZHOBpe-
MeHHO cozepxath U npeanoxenne WHERE, u npezanoxenue HAVING.
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B 3TOM ciry4dae 3a1rpoc BHITIOHAETCS CeAyroImum oopa3om. CHavasia rnpea-
noxxenne WHERE mpuMeHseTcst Ko BceM OTZENbHBIM CTPOKaM B TabJIy-
11aX, MPeACTaBIeHUAX WIN PYHKIIUIX, BKIIOUEHHBIM B 00JIaCTh CXEMBI.
B 2pynnuposke yuacmayom moJibko cmpoku, yoosaemaeopstoujue ycio-
guto 8 npedsonceHuu WHERE. 3atem nipeznoxkenne HAVING nipuMmeHseT-
¢Sl K CTPOKaAM B Pe3y/IbTUPYIONIEM Habope 3amrceil, KOTOPhIE CO3/Ial0TCs
[10CJIe TPYIIIUPOBKU. B 3aripoce BBIBOAATCA TOJIBKO T€ I'PYIIIIBI, KOTOPbIE
YZOBJIETBOPAIOT YCI0BUAM B npeayiokeHuu HAVING. JlonyckaeTca npu-
MeHeHUe mpegoxkeHnss HAVING TOBKO K cToOIaM, KOTOpbIe BXOZST
B ipezsioxkeHrie GROUP BY wiu B cTaTHCTUYECKYIO QYHKITHIO.

[Ipumep 47. Ilpeamonoxum, 4To TabaULbl «CTYZEHT» U «JK3a-
MeH» 00beJUHSIOTCA /I CO3JaHMsA 3aIIpoca, B KOTOPOM OTIpe/iesIsieTcs
KOJTMYECTBO 9K3aMEHOB U CpeHUM 6asut A1 KaXKAoro cTyzeHTa. Tpeby-
€TCSA TIOJTYYUTh PE3YIBTAT MOJIbKO 0J11 OnpedesieHHbLX CydeHmo8 0aHHO
cneyuanvHocmu (Hampumep, 09.03.03). ViHpopmalus o crerraabHO-
CTAX pa3Meniaercs B Tabiuile «CrelnanabHOCTh». Kpome Toro, TpebyeT-
cs1 0OTOOpaXkaTh pe3y/IbTaThl TOJTBKO B TOM CIydae, Korza cpeOHuUll b6amn
He MeHbule 3a0aHHoll sequuuHbl (Hampumep, 4). [lepBoe ycioBue 3az1a-
eTcs ¢ momoibio mpeanoxkenus WHERE, B koTopoMm OyzyT oTOpoIieHb!
BCe CTYZIEHTHI He TOM CIIeI[MaJbHOCTH ellle ZI0 pacyeTa I'PYMIIOBBIX QYHK-
1uii. s BToporo ycnoBus Tpebyetcs npegioxenre HAVING, mockosb-
Ky 9TO ycjIoBUe 6a3upyeTcs Ha pe3yIbTaTax IPYIIUPOBKU U 060paboTKU
AaHHbIX. HCTpYKIMA SQL MOXeT BHIVIAZETD TaK:

SELECT CnenuanbHOCTb.HOMep, CTyAeHT.per_HoMmep, baMuius,
COUNT (omenka) AS [koaudecTBO 3Kk3aMeHOB]|, ROUND (AVG (o1en-
Ka),2) AS [cpeauuii 6aun]

FROM CrenunanbHocth INNER JOIN

(Ctyzent INNER JOIN 3k3ameH ON CryzeHT.per_HoMep =3JK3aMeH.
per_Homep) ON CrenunanbHoCTb.HOMep = CTyZeHT.HOMep

WHERE CrnietimanbHOCTb.HOMED = [BBeguTe HOMep crieruajibHOCTH |

GROUP BY CnenuanbHocTb.HOMeD, CTyZeHT.per_HoMep, paMmius

HAVING AVG (o1ieHka) > = [BBeguTe rpaHUYHYIO OI[€HKY];

Pe3synbTaT BRITIOJTHEHUS 3aIpoca U3 mpumepa 47

HOMep |per_Homep dbammnus KOJIMYECTBO 3K3aMEHOB | cCpeIHUiT GaLT
09.03.03 (10101 Hwukonaesa H. H. 4 4,25
09.03.03 [10102 VBanoB 1. . 2 4
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B 3TOM ITpHMepe UCIIoNb3yeTcs coelHeHNe TpeX Tabmull: «Crenyab-
HOCTb», «CTyZIeHT» U «JK3aMeH». [lepBble /iBe MpeAHa3HaYeHbI A1 Gop-
MUPOBaHUA KOMOUMHIPOBAHHBIX JAHHBIX, TIOZJIeKAIINX I'PYIIITHPOBKe. Ta-
6sria «JK3aMeH» UCIIOIb3YeTCs AJIA BBIUUCIeHNA IPYIIIOBLIX GQyHKIUIA.

B cooTBeTCTBMHU C NOPALKOM CTAPLIMHCTBA B IIEPBYIO OYEPeb OTCEU-
BalOTCA JaHHBIE, He Y/I0BJIeTBOPAIOIINE YCI0OBHIO 0TO0Opa CTPOK BO dpase
WHERE. 3aTeM nIpou3BOAUTCA IPYIIIMPOBKA OCTABIINXCA CTPOK B IPYII-
IIBI 110 YCJIOBUIO, 3alaHHOMY Bo ¢dpa3e GROUP BY, u ¢uibTparius rpyri
TI0 yCJIOBHIO UX 0TO0opa Bo dppaze HAVING.

I[Ipumep 48. YcroBue npefbiAyliero npuMepa AOINOJIHUTD Tpe-
6oBaHMEM COPTUPOBKHU 110 andaBUTy GaMUINi CTyZIeHTOB. B pesynbraTe
MOJTyYUTCSA MHOTOQYHKITMOHAIBHBIN 3aIIpOC-BBIOOPKA, B KOTOPOM IIpe/-
craBiyeHbl Bce ppasel komaHasl SELECT.

SELECT CnenuanbHOCTh.HOMep, CTyZAeHT.per_Homep, daMuius,
COUNT (onenxka) AS [komuduecTBo 3k3ameHOB], ROUND (AVG (omeH-
ka),2) AS [cpeauuti 6asui]

FROM CrnennanbHocTh INNER JOIN

(Ctynent INNER JOIN Sk3ameH ON CTyzeHT.per_HoMep=JK3aMeH.
per_nomep) ON CneuunanbHoCTb.HOMep = CTyzZeHT.HOMep

WHERE CnieimanbHOCTb.HOMED = [BBeguTe HOMep cieruaaibHOCTH |

GROUP BY CrnenmanbHoCTb.HOMeD, CTyZeHT.per_HoMep, paMins

HAVING AVG (o1ieHka) > = [BBeguTe rpaHUYHYIO OI[€HKY]

ORDER BY dammnus;

PesynbTaT BBINIOJIHEHUA 3alpoca U3 mpumepa 48

HOMEp | per_Homep dbammwmusa KOIIITIECTBO || CPE/IHHH
SK3aMeHOB 6asut

09.03.03 |10102 VBanoB 1. U. 2 4

09.03.03 (10101 Hwuxonaesa H. H. 4 4,25

®pasa ORDER BY npumeHsaeTca B IIOCIEAHIO odyepesb. Pesyibrar
IpeAbIAyIero IpruMepa yrnopsaZournBaeTcs B COOTBETCTBUU €O crielindu-
Kalyel yCJI0BUA COPTUPOBKHU.
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3AIIPOCHI C IOZIBAIIPOCAMU

[Toa3ampoc mpezcTaBisieT co60U BIOKeHHBIH 3ampoc wiu SELECT-
FROM-WHERE nipesuioxxeHue, KoTopoe Bi1oxeHO B Takoe ke SELECT-FROM-
WHERE npegoxenue. JlomyckaeTcss IpOU3BOIbHAS [IyOHWHA BJIOKEHUH.
B BEIOOPKE C [TO/I3aTIPOCOM PA3INYAI0T OO BEMTIOLIIH 3aTIPOC U BJIOKEHHBIHA
3arnpoc — nozzanpoc. CyIecTBYIOT CaeAyIolire TUIIBI T0A3anpocoB [3].

ITo cocoby moTy4eHus pe3y/IbTaTa pa3jIndaroT I0A3aMpOChL:

MIPOCTOI;
KOPPeINPOBAHHBIMN.

[To Buzy pesynbraTa pa3janudaroT I10A3aIpOChI:

CKaJIApHBIN (BO3BpalllaeT OZHO eAMHCTBEHHOE 3HaUYeHHEe, BRIOUpa-
eMoe Ha IlepecevyeHHH OZJHOTO CTOJIONA C OHOM CTPOKOM);
CTPOKOBBIY (BO3BpalllaeT MHOXKECTBO 3HAYEHU HECKOJIBKHUX CTOJIO-
I[OB TaOJIUIIBI, HO B BU/IE OHOU CTPOKU);

TaOJIUYHBIN (BO3BpalllaeT MHOXKECTBO 3HAYEHUM M3 OJHOTO WU
HECKOJIBKUX CTOJIOIIOB TaOJIUIIBI, pa3MellleHHbIe 6ojiee YeM B Of-
HOM CTPOKe).

K nogzamnpocaMm npuMeHAOTCA cieAyromue mpasuia [3].

1.
2.

B nozazanpoce Henb3a ucnonb3oBaTh Gppasy ORDER BY.

Crnincok B npegyoxenuu SELECT nozsanpoca JOKeH COCTOATD
13 UMeH CTOJIOLIOB WIN U3 COCTABIEHHBIX U3 HUX BHIPAYKEHUH.

[To yMOTYaHUIO UMEHA CTOJIOLOB B MOA3aIPOCe OTHOCATCA K Ta-
6suIle, UM KOTOPOU yKa3aHo B ero npezanoxeHnu FROM. OznHa-
KO JIOITyCKAeTCs CChIIAThCSA U Ha CTOJIOIBI TaOIUI[bI 0OBEMITIONIE-
0 3aIpoca, UCII0Ib3ys COCTaBHbIE NUMEHaA.

Eciii nmozazanpoc ABsgeTcsa onepas/ioM ollepalyii CpaBHEHU s, TO 3a-
MIpOC OKEH YKa3bIBaThCA B IPAaBOM YaCTH STOM OIlepalivu.

[IPOCTBIE TTO/I3AIIPOCHI

[TpocThie 1MozA3anpockl XapaKTepU3yoTcsa TeM, YTO OHU GpopMaIbHO
HUKAaK He CBA3aHBbI C COZep KalllMHU UX BHEITHUMU 3alipocaMi. B ciydae
3arpoca ¢ IIPOCTBIM [10Z3aIIPOCOM CHavasia BBIITOIHAETCA ITOJHOCTBIO T10/-
3ampoc, a 3aTeM ero pe3y/bTaT UCIIOIb3YeTCA B 0O beMITIOIIEM 3aIIpOCe.

[TogYrHEHHBIN 3aIPOC MOXXHO MCIIOJb30BaTh BMECTO BBIPAXKEHUA
B cnucke nosied nHCTpykuuu SELECT unu B npegnoxenuax WHERE
u HAVING, a tak:xe FROM.
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CkanapHbln nog3anpoc
CKaJIHpHHﬁ ImoA3aripocC BO3Bpalla€T OZAHO €INHCTBEHHOE 3HAYECHUE,
BBIOMpaeMoe Ha IepeceYeHNH OIHOT'O CTOJIOIA C OHON CTPOKOM.

[Ipumep 49. BriBecTu faHHBIe U3 TAOMUIIBI «COTPYAHUK» O KOJI-
jlerax, paboTaronux Ha ToU e kadepe, UTO U COTPYAHUK C 3aJaHHBIM
HOMepoM (HampumMmep, «tab_Homep»=101).

SELECT Cotpyzuuk.* FROM CoTpyaHuk

WHERE mm¢p = (SELECT mmdp FROM CoTpyaHuk

WHERE Ta6_nomep= [BBeauTe TabeabHBINA HOMED]);

PesysbTaT BHINOJIHEHUA 3apoca u3 npumepa 49

Tab_sHomep |mudp | dammwina JIOJKHOCTh 3apmiara | med
101 1 [Tpoxopos I1.I1. | 3aB.kadeapoir | 35000,00 p. | 101
102 nu CemenoB C.C. |mpenogaBatesnb | 25000,00 p.|101
105 nu ITetpos II.II. npenozasarens | 25000,00 p. | 101
153 nu Cugoposa C.C. |uHXeHep 15000,00 p. | 102

B sToM nmpuMepe cHaudasa B moA3arnpoce omnpegensercs mudp kade-
ZIpBI, HA KOTOPOU paboTaeT KOHKPETHHIN COTPYAHUK, a 3aTEM B 00'bEM-
JIFOIIEM 3aIpoce TIPOU3BOAUTCSA BHIOOPKA COTPYAHUKOB, PabOTAIOIITNX
Ha ToM ke Kadepe.

OTMeTHM, YTO CChUTKA Ha Tabmuiy «COTPYAHUK» BO BIOKEHHOM TI0/I-
3aIpoce 03HavyaeT He TO XKe CaMOoe, UYTO CChUIKA Ha TabuIly «COTPYAHUK»
BO BHEITHEM 3arpoce. B 1elicTBUTeTbHOCTH, 1BA UMeHU «COTPYAHUK» 000-
3HAYaIOT Pa3/IMYHbIE COCTOSTHUSA OJHOW U TOH YKe Tabmuiibl. YTOOBI 3TOT
dbaxT cTaym ABHBIM, TI0JIE3HO UCIIOIB30BATh IICEBAOHNMBI, HarpuMmep «Co-
TPYAHUK]1» U «COTPYAHUKZ2».

[Tpumep 50. B ycroBuu nmpegpiayiiero npuMepa UCIOJIb30BaTh
TICEBZIOHUMBI OZTHOU U TOU K€ TaOJIULIBI.
SELECT * FROM Cotpyzaxuk CoTpyaHuK 1
WHERE Cotpyauukl.mudp =
(SELECT Cotpyauuk2.mudp FROM Cotpyauuk COTpyaHUK2
WHERE Cotpyauuk2.1ab_HoMep= [BBeAuTe TabeabHBIN HOMED]);
3aech «CoTpyaHUK1» U «COTPYyAHUKZ» — MIPOU3BOJIbHBIE TICEBAOHU-
MBI TabuIbl «COTPYAHUK», orpeensdeMble Bo ¢ppasze FROM u UCIOb-
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3yeMble Kak fiBHble yTouHuTenau Bo ¢ppazax SELECT u WHERE. Harom-
HUM, 4TO IICEBJOHUMEBI OIIPE/IeJIEHEI JINIIb B IIPeZeax OJHOr0 3arpoca.
[Tpu ToM ke 3HaUYeHNU MapameTpa («rab_Homep») pe3yabTaT L0JIKEH CO-
BIIACThb C Pe3y/IbTaTOM IIpeJbIAYIIEro IpumMepa.

3adaHue. BrBecTu ZaHHBIE M3 TaOMUILI «CTyIeHT» O CTyZE€HTAaX,
KOTOpbIe 00y4YarOTCs IO TOU Ke CIENNaIbHOCTH, YTO U CTYAEHT C 3a/]aH-
HBIM HOMePOM (CTOJIOeI] «per_HOMED»).

[IpuMmep 51. U3 Tabmumpl «CreluasbHOCTh» BHITOJHUTH KaK 3a-
IIPOC C [TOJ3aIIPOCOM BBIOOPKY mmdpa kadeapsl U Ha3BaHUA CIEI[UAIb-
HOCTH, 110 KOTOPOI 00y4yaeTcs CTYAEHT C JaHHBIM HOMepOoM (HampuMep,
10101 u3 Tabnuiisl «CTyZEHT»).

SELECT undp, Hanpasienue FROM CnerranbHOCTb

WHERE HOoMep= (SELECT Homep FROM CryzeHT

WHERE per_nomep = [BBeauTe HOMep CTyZAeHTa]);

PesysibTaT BBINOJHEHM 3alIpoca U3 npuMepa 51

mudp HalpaBjeHUe
nmu [TpuksasHas nHGopMaTHKa

3ameuanue.SQLU3OLITOUEH. DTOT JKe PE3YJIBTAT MOXKET OBITh ITO-
JIy4deH IIPHY ITOMOIIIY OTlePaIuy COeIUHEHHs. DTO o0bIree TpaBWIo. BEIOOp
crioco6a GpopMyTMPOBKH 3arpoca — J1eJIo BKyca aBTopa.

[Ipumep 52. U3 Tabmuisl «CrenyuasbHOCTb» BBIIIOJHUTD C TI0-
MOIITBIO OITepaIliy COeMHEHNS 3aIPOC-BbIOOPKY ImHdpa Kadbeaprl 1 Ha-
3BaHMA CIEINATBHOCTH (HaIIpaBJIeHUsI), 10 KOTOPOU 00yJaeTcs CTyZeHT
¢ ;aHHBIM HOMepoM (HampuMep, 10101 u3 Tabauirsl «CTYZEHT).

SELECT urudp, Hanpasienue FROM CnerpanbHOCTh, CTyZEHT

WHERE CryzenTt.HOMep = CrieiuajbHOCTh.HOMEDP

AND per_Homep = [BBeauTe HOMep CTyJeHTa];

[Toazampoc MOXKeT coZiepKaTh APyroi, BIoKeHHbIN nog3anpoc. [Ipu-
yeM JIOIyCKaeTcs obas ry6rHa BI0XKEHHOCTH.

[Ipumep 53. U3 Tabmuims «Kadeapa» BBIIOJIHUTb KaK MHOXKe-
CTBEHHBIN (TpPeXypOBHEBBIH) 3aIIPOC C II03aIIPOCOM BBIOOPKY ab6peBU-
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aTyphl GaKy/IbTeTa U Ha3BaHUA KabeApsl, e 00yJaeTcs CTYAEHT C 3a/laH-
HBIM HOMepoM (Hampumep, 10101 u3 tabauis! «CTyaeHT»).
SELECT daxkynbTeT, Ha3BaHUe
FROM Kadeapa
WHERE mudp=
(SELECT ummudp
FROM CrenmaabHOCTb
WHERE HOMep=
(SELECT HOMep
FROM CryzeHT
WHERE per_HoMmep = [BBeauTe HOMED CcTyZAeHTa]));

Pe3ynbTaT BRINOJIHEHUA 3alIpoca U3 mpumMmepa 53

daxynsTeT Ha3BaHUe

UT [MpuknagHas nHGOpMaTUKa

B 3TOM IIprMepe caMblii [Ty 00KHT mog3anpoc GopMHUPYET HOMED CIIe-
I[UAIbHOCTH, IT0 KOTOPOI 00y4aeTcss KOHKPETHBIN CTyeHT. [ToydeHHbIN
pe3y/bTaT lepefjaeTcs B IO/3aIpocC CaeyIollero ypoBHs, I/ie Olpe/eis-
ercs mudp kadeapsl, Ha KOTOPOU 0OYyYAIOT IO JaHHOM CIIEITUaTbHOCTH.
MTudp xadenpsl nepesaeTcs BHEUTHEMY 3alIPOCY U TaM HCIOIb3yeTCsA
JU1d oTipeZiesieHus ¢paKynbTeTa U Ha3BaHuA Kadephl, Te YIUTCA CTY/IEHT.

3adaHnue. V3Tabmuiel «PaKynbTeT» BHITIOTHUTH KAK MHOXKECTBEH-
HBIF (TpeXypOBHEBHII) 3aMpOC C MOA3aIIPOCOM BHIOOPKY ab0peBUaTyPhI
Y Ha3BaHUA GAKYIbTETA, IZle pabOTaeT COTPYAHUK C 3aZJaHHBIM TabesTb-
HBIM HOMePOM. 3a/IeicTBOBaTh Tpu Tabnuibl: «DaKynbreT», «Kadeapas
U «COTPYAHUK».

YcoBue oMCKa eIMHCTBEHHOTO 3HAYeHUS MOXKET OBITh 33/JaHO He TaK
MIPOCTO, KaK B IPEJBIAYIINX TPUMepPax, a BeCbMa CJI0XKHBIM JIOTUYECKUM
BBIPQ)KEHUEM, BKJIIOYAIOMMM QYHKIIUU arperamuu, JOTuJecKre ornepa-
TOPHI U T. JI.

[Ipumep 54. BoiBecTu JaHHbIe U3 TAOIUIIBI «COTPYAHUK» O COTPY-
HUKAaX, Ybs 3apIuiaTa 00siblie, 4eM CpeIHsAS 3apIviaTa BCeX COTPYAHUKOB.

SELECT * FROM CoTpyzaHuk

WHERE 3apmiata> (SELECT AVG (3apmiata) FROM CoTpyAHUK);
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PesysibTaT BBINOJIHEHM: 3alIpoca U3 IpuMepa 54

Ta6_HoMmep | mudpp dbammnusa JODKHOCTh | 3apiviata | med
101 nu [Tpoxopos I1.11. | 3aB.kadeapori | 35000,00 p. | 101
201 uc AngpeeB A.A.  |3aB.xadezpoii | 35000,00 p. |201
301 MM bacos b.b. 3aB.kadeapoii | 35000,00 p. | 301
401 od Bonkos B.B. 3aB.kadeapoii | 35000,00 p. |401
501 BM Kysnenos K. K. |3aB.kadeapoii | 35000,00 p. | 501
601 o) 3Bepes 3. 3. 3aB.kadeapoii | 35000,00 p. | 601

TaénuyHubih nog3anpoc ¢ IN
Eciu mozzamnpoc mopoXkJiaeT MHOXKECTBO 3HAaUeHUU, TO B IIpejIoxKe-
Hu WHERE o6beMittolnero 3ampoca MOryT ObITh UCITOIb30BAHBI CIIEITH-
¢uxkaropst IN, ANY u ALL.
Omneparop IN mpoBepsieT aHaMM3UPYeMBIU CTONOEI] B JAHHOU CTPO-
Ke Ha IIpeJ]MeT BXOXK/|€HUA €r0 3Ha4eHHUA B CIIMCOK «pa3pEelIeHHBIX» 3Ha-
yeHuii. CIIMCOK «pa3peleHHbIX» 3HAUeHUH MOXKET OBITh CHOPMHUPOBAH

B I1oZ3aIipoce.

[IpuMmep 55. BeiBecT gaHHbIe U3 TAOIULIBI «COTPYAHUK» O COTPYA-
HUKaX, paboTaromyx Ha Kadeapax 3aJaHHOro Gaky/bTeTa (HalpuMep, <UT»).

SELECT *

FROM CotpyzHuK

WHERE mudp IN (SELECT uudpp FROM Kadeapa

WHERE ¢akynbsreT= [BBeauTe abbpeBUaTypy

dakynbreral);
PesysbTaT BBINIOJIHEHM 3alIpOca U3 IIpuMepa 55
Ta6_HoMmep | mmdp dbammwiusa JOJDKHOCTD 3apriata | med
101 nu [Tpoxopos I1.I1. | 3aB.kadeapoit | 35000,00 p.|101
102 nu CemenoB C.C. |mpenogasaress | 25000,00 p.| 101
105 nu ITerpos II.I1. npenogasaress | 25000,00 p. | 101
153 nu Cugoposa C.C. |uHXeHep 15000,00 p. | 102
201 uc AngpeeB A.A.  |3aB.kadezapor | 35000,00 p.|201
202 uc bopucos b.b. |mpenozgasatens | 25000,00 p. | 201
241 uc [myxoB I'.T. UHXXEHEP 20000,00 p.| 201
242 uc YepHos 4. 4. UHXeHep 15000,00 p. 202
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B aTOM npuMepe moA3anpoc GopMUpPYeT MHOXKECTBO 3HAYEHUU /IS
cronbia «mudp» — MHOXKecTBO mHbpoB Kadeap 3aZaHHOTO paKyIbTe-
Ta — U IlepeZiaeT ero 0O’beMITIONEMY 3alpocy. BHemHuit 3arpoc popmu-
PYeT CIIMCOK COTPYAHUKOB, KOTOpBIe paboTatoT Ha kadeapax, Yby MUd-
PBI BXOZAT B CIIUCOK, CGOPMUPOBAHHBIH ITOJ3aTIPOCOM.

3ameuanue. 3ampoc c noazamnpocom IN B 0611eM cirydae MOXKET
OBITh 3aMeHEeH PaBHOCWIBHBIM €My 3aIIPOCOM Ha OCHOBE OIlepaIliH Coe-
AUHEHWA. DTO 001IIlee MpaBUIO.

[Ipumep 56. Ilpeapiaymuii 3anpoc «BbIBeCTH JaHHBIE O COTPYA-
HUKax, paboTammux Ha kadepax 3aZlaHHOro paKyIbTeTa» pealn3oBaTh
IIpYU [IOMOIIY OIlepalluy COeMHEHUA.

SELECT CoTpyzHUK.*

FROM Cotpyzauuk, Kadeapa

WHERE Kadezpa.ummdp = CoTpyaHuk.mudp

AND daxkynpreT= [BBeguTe ab6peBuaTypy pakyapreral;

OTOT 3aIpOC IIPU TeX K€ UCXOAHBIX JaHHBIX JACT pe3y/bTaT, aHaJlo-
TUYHBIN pe3y/bTaTy NpeAbIAyIIero mpumepa.

[Ipumep 57. BrBecTw maHHbIe M3 TaOMUIBI «CTyEHT» O CTY/IE€H-
Tax, 00yJaoUUXCs MO CIIeUATBHOCTAM 3aZlaHHOTO daky/abreTa (Hampu-
Mep, «UT»). 3arrpoc 0GOPMHUTH KaK 3aIIpOC C TPEXyPOBHEBLIM 3aripocoM ¢ IN
K Tabmuiam «Kadezapa» A BEIOOPKU «mdpoB» kadeap 3asaHHOrO da-
KyJsbTeTa U «CIelnaibHOCTD» /1711 BRIOOPKU «HOMEPOB» CIIeIINaTbHOCTEN.

SELECT * FROM CryzeHT

WHERE HOMEep IN

(SELECT Homep FROM CrnieninasibHOCTb

WHERE mmdp IN

(SELECT umudp FROM Kadezpa

WHERE daxkynpreT = [BBeaute abbpeBuaTtypy dakynbreral));

PesysbTaT BBINOIHEHM 3alIpoca U3 IpuMepa 57

per_HoMmep | HoMmep dbammwiusa
10101 09.03.03 |Hwuxomaesa H. H.
10102 09.03.03 |VBanoB U.U.
20101 09.03.02 |AnzpeeB A.A.
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per_Homep | HoMmep dbammnusa
80101 38.03.05 |Maxkapos M. M.
80102 38.03.05 |fAxosiues {.41.
20102 09.03.02 | Dexmopos O.D.
10103 09.03.03 |Kproxkos K.K.

B aTOM mpuMepe cambliii TTyOOKUU mog3amnpoc GOpMUPYET CITHUCOK
mdpoB Kadezap 3agaHHOTO GaKyIbTETA U TIepeiaeT ero MoA3apocy cie-
Zyrolero ypoBH:. [Tog3anpoc BTOPOro ypoBHA GOPMHUPYET CITUCOK HOMe-
POB CITeIMaIbHOCTEH, IT0 KOTOPBIM OOYYarOTCA CTYZEHTHI Kadeap AaHHO-
ro ¢pakysnbprera. CIrCcOK HOMEPOB CllelInaJbHOCTEHN IlepejaeTcs BHEITHEMY
3aIpOCy M TaM HCIIOJIb3YeTCs /ISl BBIOOPKHU CTYZIEHTOB, O0YJaOUIUXCs
TI0 3TUM CIEI[UATBHOCTSIM.

3adaHue. BpiBecTH Bce ZJaHHBIE U3 Ta0OIUIBI «CIIEIIMaIbHOCTD»
0 CIeLUAIbHOCTAX, CTYAEHTHI KOTOPBIX U3y4aloT U CAAl0T K3aMeHBI 110 3a-
JAQHHOM AVCHIUIUIMHE. 3arpoc 0GOPMUTH KaK 3aIpocC ¢ TPEXYPOBHEBBHIM
3anpocoM c IN k Tabiuiam «DK3aMeH» /i1 BLIOOPKU «per_HOMepOB»
CTyZIeHTOB, KOTOPBIE CZIJaBaJIi SK3aMeHbI 110 JUCLIUIUINHE, 3a/]aHHOU ee
«KOZIOM», Y K Tabmuile «CTyIeHT» i BBIOOPKY «HOMEPOB» CIIEIIUATbHO-
CTeM, 1o KOTOPhIM 00y4JaloTCs CTy/IEeHTHI, CIaBaBIIVe SK3aMeHBI T10 JJaH-
HOU JUCIIUILINHE.

Mopsanpoc ¢ ALL

Ecnu B ycsioBUM 0TO0Opa cpaBHEHUE JODKHO UMeTh 3HaYeHUe «UCTU-
Ha» I Kaxnc0ozo (Bcex) 3HaYeHMsA, BeIpabaThIiBaeMOro MOA3aIpoCoM,
TO B nipeanoxeHnu WHERE Hy»xHO ucrionb3oBaTh npeaukat ALL.

[Toazampoc ¢ ALL B ob1ieM cirydae UMeeT CIeAyIOIIy0 CTPYKTYPY:

SELECT A FROM T1

WHERE A <onepaTop cpaBHeHus>

ALL (SELECT B FROM T2);

3arpoc Bo3BpalllaeT CIIMCOK TeX 3HaYeHUH cTonb1a A, /ji KOTOPHIX
orepaTop CpaBHEHUA UCTUHEH /IS 8cex 3HaUeHUi crosbiia B.

[Ipumep 58. BeiBecTu AaHHbIe U3 TabMULBI «COTPYAHUK» O CO-

TPYZHUKAX, Ybs 3apIUIaTa MEHBIIIE, YeM Y BCEX COTPYAHUKOB Kadepsl,
3aZlaHHOM ee MmMbpoM (Harpumep, «BM»).
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SELECT *

FROM CotpyzHuK
WHERE 3aprutata< ALL
(SELECT 3apruiata FROM CoTpyaHUK

WHERE mmidp= [Beezaure mmdp kadeapsi]);

PesysibTaT BBINOJIHEHMA 3alIpoca U3 IIpuMepa 58

Ta6_HoMep | mudp dbammnusa ZJOJKHOCTD 3aprmara | ued
153 nu Cugoposa C.C. |uHxeHep 16 500,00 p. | 102
241 Uc ImyxoB I'.T. WHXeHep 22000,00 p.| 201
242 nuc Yepnos Y. 4. WH)XeHep 16 500,00 p. {202
403 od CmupHoB C.C. |mpenogasaTeib 15000,00 p. [401
435 od Jlucun JIJL. HHXEHED 22.000,00 p. [402
614 £10) I'puropeeB I.T. |uHxeHep 22000,00 p. |602

B sToM npumepe mogzanpoc GopMUPYeET CIIMCOK 3apIUIaT COTPYAHU-
KOB ZlaHHOM Kadeapbl. O6beMITIoNNi 3arrpoc GOpMUPYET CIIHCOK COTPY/-
HUKOB, Ubsl 3apIIaTa MEHbIIIE 3aPIUIATHI 8CeX COTPYAHUKOB, B TOM YHCTIE
CaMOTO HU3KOOIUIAYMBAEMOTO, JaHHOU Kadeaphl. JIeHCTBYeT MPUHIIUIT
«MEHBIIIE MEHbIIIETO>.

B aTOM BapuaHTe 3amrpoca HauMeHbIIIas 3apIviaTa COTPYAHUKOB Kade-
ZIphl «Beiciias MaTemaTrka» («BM») coctasiaeT 25000 p. [ToaToMy B pe-
3yJIBTUPYIOLIEH TabIuIe MBI YBUIUM CITUCOK COTPYZHUKOB, Ubs 3apIUiaTa
emle MeHbIe. Eciu Ha Apyrux Kadeapax ecTh caMble HU3KOOIUIAUYUBae-
Mble COTPYZAHUKHY, pe3y/IbTUPYIoIas Tabauia 6yeT myCcToH.

3adaHue. BbIBeCTU CIUCOK JUCIUAIUIMH U3 TAOIUIIBI «/[UCIIUTLIN-
Ha», YbU «0OBEMBI» OOJIBIIE, YeM Y BCEX AUCLUIUINH, YUTAEMBIX Kade-
ZIpoii, 3aZlaHHOM ee UPPOM.

Mopmsanpoc ¢ ANY

Ecnu B ycsoBum oT60pa cpaBHEHUE JOIKHO UMeTh 3HaUYeHUe «HCTH-
Ha» XOTA OBI /I OHOTO /1100020 M3 3HAUeHNU, BEIpabaThIBaeMbIX 110/I3a-
rpocoM, 10 B ripeznoxeHn WHERE Hy>xHO ucrionb3oBath npegukaTr ANY.

[Toxzanpoc ¢ ANY B o6111eM ciiydae UMeeT CIeAyIOIIyI0 CTPYKTYpPY:

SELECT A FROM T1

WHERE A <onepaTop cpaBHeHus>

ANY (SELECT B FROM T2);
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3arpoc BO3BpalllaeT CIIMCOK TeX 3HaYeHUN CcTonbIa A, Ay KOTOPHIX
orepaTop CpaBHEHUA NCTUHEH /I /100020 3HAUeHHUA cToo1a B.

[Ipumep 59. BeiBecTu AaHHbIE U3 TAOMULBI «COTPYAHUK» O CO-
TPYAHUKAX, Ybsd 3apIUiaTa MeHbIIle, YeM y /1106020 COTPYAHUKA Kadephl,
3aZlaHHoOM ee mudpoM (HapuMep, «BM»).

SELECT *

FROM CotpyaHuk

WHERE 3aprurata< ANY
(SELECT 3apmiata FROM CoTpygHuk
WHERE mup= [Beezaure mmdp kadepsi]);

PesysbTaT BBINOJIHEHUA 3a1ipoca U3 mpuMmepa 59

TaG_HoMmep | mmdp dbammnusa JOJDKHOCTh 3apriara | med
102 nu Cemenos C.C. npernoziaBaTeb 25000,00 p.| 101
105 nu [Tetpos II.TI. npernoziaBaTeib 25000,00 p.| 101
153 nu Cugoposa C.C. UHXXeHep 16 500,00 p. | 102
202 uc Bopucos B.B. npernoziaBaTeb 25000,00 p.| 201
241 uc Inyxos I'.T. UHXeHep 22000,00 p.| 201
242 Hc Yepnos Y.4. WH)XXEeHep 16 500,00 p. | 202
302 MM Cepreesna C.C. npernoziaBaTeib 25000,00 p.| 301
402 od 3atiues 3. 3. npenogaBatens | 25000,00 p. [ 401
403 od CmupsOB C. C. npernoziaBaTeb 15000,00 p.| 401
435 od Jlucun JI.JL. UHXKEeHep 22000,00 p. | 402
502 BM Pomanres P. P. npernoziaBaTeib 25000,00 p.| 501
503 BM Conosses C.C. npernoziaBaTeib 25000,00 p.| 501
602 a2 Copoxkwuna C. C. npenogaBartens | 25000,00 p. | 601
614 o) I'puropneB I'.T. HWH)KeHep 22000,00 p. | 602

B aTOM nnpumMepe nogzanpoc ¢opMUpyeT CIUCOK 3apIuiaT COTPYAHUKOB
naHHoU Kadeapsl. O6BeMITIONNH 3a11poc GOPMUPYET CITUCOK COTPYAHU-
KOB, Ubf 3apIUIaTa MeHblIle 3apIUIaThl /1006020, B TOM YHCJIE CAMOTO BhI-
COKOOILIAYNBAEeMOT0, COTPYAHUKA AaHHOU Kadeapsl. JleficTByeT IpUH-
IIUII «MEHbIIIe OOJIBIIEro».

B 3TOM BapuaHTe 3arpoca camas BBICOKas 3apIliaTa y 3aBeAyIOIIero
kadezapoii «Bricias maremMaTuka» («BM») u cocrasiseT 35000 p. [Toa-
TOMY B Pe3y/IbTUPYIOlIel Tabrile Mbl BUZMM CITMCOK COTPYZAHUKOB, Ubs
3apruiata MeHblie. Ha apyrux kadegpax ecTb COTPYAHUKU, Ubs 3apIUia-
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Ta I0CTAaTOYHO BBICOKA (HampuMep, 3aBeAyrolre KabeapaMu), TaK 9TO
pe3y/IbTUpYIolas Tabiuiia He OyZEeT ITyCTOM.

3adaHue. BBIBECTH CHMCOK JUCIMILIMH U3 TaOJIUILBI «/[UCIIUILIN-
Ha», YbU «0OBEMBI» OOJIbIIE, YUeM Y JTIOOOH AUCIIUIUIMHEI, YUTAEMOM Ka-

denpoii, 3aaHHON ee MUPPOM.

Mopsanpoc B HAVING
[Togzanpoc MOXKeT UCIO0Jb30BaThcsA He TOoNbKO Bo ¢ppasze WHERE,
HO U Bo ¢ppasze HAVING kak ycimoBre oTbopa IpyTiil.

[Ipumep 60. BrIBECTH CIIMCOK CTYZIEHTOB, Y€l CpeIHUM Oa/UT HIDKE
WY paBeH cpeHeMy Oasuty, IOJy4eHHOMY CTYZE€HTOM, 3aJaHHBIM €r'0 pe-
TYMCTPAlMOHHBIM HOMepoM (HanpuMmep, «per_HoMep»=10102).

SELECT CryzeHT.per_HoMmep, baMuin,

COUNT (omenka) AS [KoHM4ecTBO SK3aM€EHOB],

ROUND (AVG (omuenka),2) AS [cpeauuti 6aui]

FROM CryzenT INNER JOIN Ok3ameH

ON CryzeHT.per_HoMep=IJK3aMeH.per_HoMep

GROUP BY CryzeHT.per_Homep, GaMuus

HAVING AVG (o1ieHKa) < =

(SELECT AVG (o11eHka)

FROM CryzenT INNER JOIN Ok3ameH

ON CryzeHT.per_HoMep=DJK3aMeH.per_HoMep

WHERE CtyzeHT.per_HoMmep= [BBeguTe HOMeDp cTyAeHTa]);

PesysbTaT BBINOJIHEHUA 3apoca u3 npumepa 60

per_HoMep dbammmusa KOJIMYECTBO 3K3aMEHOB | CcpeAHUH 6aun
10102 VBanos Y. 1. 2 4
20101 AngpeeB ALA. 2 3,5
20102 Deznopos . D. 1 3
30101 Bonpapenko b.B. 2 3,5
50102 Kyznpasues K. K. 1 3
80102 fxosnes . {. 2 4
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KOPPEJIMPOBAHHBIE ITO/I3AIIPOCHI

PaccMoTpeHHBIE B IIpeblAyleM pasziesie IpUMepsl Ipe/CTaBIIA0T CO-
6011 TpOCThIe MO/3ANPOCHL. B ciyyae BEIOOPKU C MIPOCTHIM ITO3aTIPOCOM
BJIO>KEHHBIN 110Z3aIIPOC BBHIIIOTHAETCA 8 nepgyro ouepedb U He3a8UCUMO
oT 06BeMITIONIErO 3arpoca. 3HaUeHe, KOTOPOe BEIPAbaTHIBAET IIPOCTOM
TIO/I3ATIPOC, S85eMcsl 00UUM O 8ceX nepeMeHHbLX-Kopmedicell BO BHEII-
HeM 3ampoce. Pe3ysbraT, KOTOPBIN BBIpabaThIBAETCS TPOCTHIM IT0/3aTIPO-
COM, UCIIOJIb3YeTCs IIPOCTO KaK OllepaH/| yCAOBUA 0TOOpA MPeIOKEHUS
WHERE BHelHero 3amnpoca.

Oco0y10 pa3HOBUHOCTD IOZA3AMIPOCOB COCTABJIAIOT KOPPEAUPOBAHHDbLE
noodsanpocsl. B ciiydae KoppeJrpoBaHHOTO ToZ3anpoca cHavyaaa BHell-
HUI 3armpoc BeIpabaThIBaeT Kakoe-TO 3Ha4eHUe IepeMeHHOU-KOPTeka,
a 3aTeM BHYTPEHHUU II0/3aNpocC JJI 3TOTO OT/JEeJIbHOI0 3HaYeHUs BbIpa-
6aTBIBaeT CBOMU pe3ynbrat. TakuM 06pa3oM, B KOPPETHPOBAHHOM I10/13a-
IIpoce BHYTPEHHUH TOA3aIMpoC BhIpabaThIBAET pe3yabTaT (KaXKAbIH pas
CBOI) B 3aBUCUMOCTH OT 3Ha4Y€HUs IIepeMeHHOW-KOPTexa, nepejaBae-
MOTI'0 €My BHEIIHUM 3alIPOCOM.

[Ipumep 61. BriBecTu Bce JaHHBIE O COTPYAHUKAX C MAKCUMAJIb-
HOU 3apIUiaToy Ha KakAou kadezpe.

SELECT CoTpyJHUK.*

FROM CotpyzaHuk

WHERE 3apruiata=

(SELECT Max (3apruiata)

FROM Cortpyzanuk CoTpysHukl

WHERE Cotpyzanuk.mmnpp=CotpyaHukl.mudp);

PesysibTaT BBINOJHEHNS 3anpoca u3 npumepa 61

Ta6_HOMep | mudp dbammua JIOJKHOCTh 3apmiara | med
101 u [Tpoxopos II.II. 3aB.kadeaporr | 35000,00 p.|101
201 uc Anppees A.A. 3aB.Kadeapor 35000,00 p.| 201
301 MM bacos b.b. 3aB.kadeapou 35000,00 p.| 301
401 od Boskos B. B. 3aB.kadeapoit | 35000,00 p. |401
501 BM Kysuenos K. K. 3aB.kadeaporr | 35000,00 p.|501
601 20 3BepeB 3. 3. 3aB.kadeapoir | 35000,00 p. | 601
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B naHHOM mpuMepe B 3allpoce U I0J3alpoce HCIOIb3yeTcs OfHa
U Ta e Tabnuna «CoTpygHUK». [l Toro 4ToOBI cenath 6ojee siCHON
CBfI3b KOPPEJIMPOBAHHOIO MTO/3aIIpOca ¢ BHEUTHHUM 3alpOCOM, B JAHHOM
IprMepe HapsAy ¢ caMmoit Tabnuieii «COTpyZAHUK» BO BHEIITHEM 3aIIpoce
HCIIO/Ib3yeTcs ee TiceBAOHUM «COTpyAHUK]» B ToA3ampoce.

BHemrHuii 3ampoc nepeZaeT B MoA3aIpoc KaXKAbIl pa3 OZHO 3Ha-
yeHue aTpubyTa «mudp» (HazBaHue Kadeapsrl) 1mo cBa3u COTPYAHUK.
mmp=CoTpyzuukl.mmudp.

BHyTpeHHUI NIof3aIpoc orpeZensaeT MakCMMaabHylo 3apiuaty MAX
(3apruiaTa) AJid TpyIIIbl COTPYAHUKOB JaHHOM KadeapHl.

BHemHui 3arpoc cpaBHUBaeT 3HAUYEHME «3apIUIaTa» TeKyIel CTpo-
KU TaOJIUIBI C MAKCUMAaJIbHBIM 3HAaUeHHEM U B CJIydae COBIAJIeHUS BbI-
BOZIUT CTPOKY B BBIOODKY.

BecbMa pacmpocTpaHeHHBIM CJTydaeM UCIIOMb30BaHUA KOPPeIPOBaH-
HBIX [T0/[32IIPOCOB ABJIAETCSA 3aIPOC JAHHBIX 13 TaOJIHI], CBA3aHHBIX aCCOIH-
aTUBHOMU CBA3BIO (B TOM 4Hc/ie OMHAPHOM CBA3BIO «<MHOTHE KO MHOTHIM»).
B nameM npuMepe — 3T0 Tabauibl «CHeruanibHOCTh» U «/UCIIUTLTNHAY,
CBsA3aHHBIE aCCOLIMAaTUBHOM Tabiuie «3aaBKa».

[Ipumep 62. BoIBecTH AaHHBIE O ClTENMATBHOCTSX (Tabswma «Crre-
IUAJTIbHOCTb»), /11 KOTOPBIX YNTAETCA AUCITUTUIMHA, 3aZlaHHas ee KOZOM
(mampumep, uHOpMAaTHKA C «KoZoM»=102). 3anpoc 0popMUTh KakK 3a-
IIPOC C KOPPETNPOBAHHBIM ITOA3AITPOCOM IT0 TabsmIaM «CIienruaaIbHOCThb»
U «3asIBKa».

SELECT *

FROM CrennaabHOCTb

WHERE [BBegute Koz ayiciuIuiiHbL | IN

(SELECT oz

FROM 3asBka

WHERE CnenuanbHOCTh.HOMeP =3asgBKa.HOMepP);

Pe3sysbTaT BHINOJIHEHUA 3apoca U3 npumepa 62

HOMeEp HampasJieHHe mndp
09.03.03 | IIpuxiagHas uHGOpMaTHUKa nu
09.03.02 |VHbOpMAIIOHHEIE CUCTEMEL M TEXHOJIOTUU uc
14.03.02 |fIzepHble pU3HKA U TEXHOJIOTHH 0]
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B 5TOM mpuMepe BHEIIHHUM 3alpoC U3 KAXKJOW CTPOKU TabIUIIBI
«CrienuajbHOCTD» IlepeZiaeT B IIOA3aIpoC KaKABIM pa3 OAHO 3HaYeHHe
cTonbua «HoMep» (HoMep cliellMaIbHOCTH) 1O cBA3U CIeluaabHOCTb.
HOMep=3aABKa.HOMED.

BHyTpeHHMI oA3anpoc GopMUPYET CIIUCOK KOAOB ANCIUILINH, IO KO-
TOPBIM /151 JAHHOU CIeIMaJIbHOCTH YUTAIOTCA Pa3Hble KypCHI.

BHenrHuii 3anpoc npoBepseT, eCTh JIM B 3TOM CIIMCKe UHTepecyloas
HacC JUCLIMILUIMHA, U B CJIy4ae II0JI0KUTEIbHOI'O pe3y/bTaTa BEIBOAUT CTPO-
Ky Tabmuiipl «CrenuaabHOCTb» B BEIOOPKY.

3adaHue. BriBecTH ZaHHBIE O JUCHUIUIMHAX (TabimIia «/[UCITUTLIN-
Ha»), KOTOPbIE YMNTAIOTCA JJIA CIIeIMaJbHOCTHU, 3alaHHON ee «<HOMEPOM»
(manpumep, «[TpukiiazHas uHpopMaTHKa» ¢ «<HoMepoM»=09.03.03). 3a-
mpoc 0GOPMUTH KaK 3aIMIPOC ¢ KOPPEJIUPOBAHHBIM ITOA3AIIPOCOM IO Ta-
omunam «/[UCIUIINHA» U «3asgBKa».

KoppenrpoBaHHBIN MOA3AMIPOC MOXKET HUCIOJIb30BAThCA HE TOJIBKO
Bo ¢pasze WHERE, Ho u B criucke nipegioxkenuss SELECT Kak BeIYHCISAE-
MoOe JJaHHOE.

[Ipumep 63. [ndKaxkAOTO CTyZleHTa BBIBECTH €T'0 PErUCTPAIMOH-
HBIN HOMeD («per_HoMep»), paMIINIO, a TAKXKe KOJIMYECTBO CIAHHBIX K-
3aMeHOB U CpeHUM 6aJUT IO pe3y/IbTaTaM CAavyu. ITOT IPUMED YKe pac-
CMaTpUBAJICA KaK MPUMeP 3allpoca Ha FPYNIIUPOBKY. 3/ieCh IIpe/araeTcs
ZIPyTOU BapUaHT €ro BHITIOJTHEHUS.

SELECT per_nowmep, bamuius,

(SELECT Count (omienka) FROM Dx3ameH

WHERE CryzaeHT.per_HoMep=3kK3aMmeH.per_Homep) AS [KOIU4eCTBO],

(SELECT ROUND (AVG (omuieHka),2) AS [cpeauuii 6ayur] FROM Dxk3ameH

WHERE CryzeHT.per_HoMep=0OK3ameH.per_Homep) AS [cpeauuii 6a]

FROM CryzeHT;

Pe3sysbraT BBINIOJIHEHUA 3apoca U3 npumepa 63

per_Homep dbammmusa KOJIMYEeCTBO 3K3aMEHOB | CpPeJHUI 6ast

10101 Huxonaesa H. H. 4 4,25
10102 ViBanos U. 1. 2 4
20101 Anzppees A.A. 2 3,5
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per_Homep dbammnusa KOJIMYECTBO 3K3aMEHOB | CpeJHUI OasLt
30101 Bouzpapenko b.b. 2 3,5
30102 IIBeTkoB K. K. 2 4,5
30103 [etpos II.11. 0

80101 Maxkapos M. M. 3 4,67
80102 fxosnes . f. 2 4
20102 ®eznopos . D. 1 3
50101 Ceprees C.C. 1 5
50102 Kyznpasues K. K. 1 3
10103 Kproxkos K. K. 0

B fanHOM IpuMepe BHELIHUM 3alpoc IepefaeT B I0A3anpoc 3Have-
HUe cTosI01a «per_HoMep» (PerucTpanoHHbII HOMep KOHKPETHOTO CTY-
JileHTa) 1o cBa3u CTyZeHT.per_HoMep =3JK3aMeH.per_HoMep.

B nozzamnpoce 1o cyIiecTBy BbIIIOTHAETCA IPYIIIHNPOBKA CTPOK TabIN-
LBl «JK3aMeH» 14 O4epesHoro cTyzAeHTa. [loAsanpoc onpeaensaeT oiuH
pa3 KoJIM4eCcTBO CZAaHHBIX 3K3aMeHOB, Ipyroi pa3 cpefHUl 6asul 1Mo pe-
3yJbTaTaM a4y 9K3aMeHOB 3TUM CTYZAEHTOM U IepeZiaeT UX 00'beMIIIo-
II]eMy 3aIIpOCy KaK BIYUC/IAEMOE JAHHOE B CIIUCOK ITpeanoxenusa SELECT.

BHemrHUl 3an1poc BEIBOAUT pe3y/IbTaThl II0A3aIpoca KaK BbIYUCIAe-
MBbI€E JJaHHBIE.

3adaHue. Jna xkaxzaoi kapeapsl BeiBecTU ee mudp («mudp»),
Ha3BaHUe, a TaK)XXe KOJIMYeCTBO COTPYAHUKOB U CPEAHIOI0 3apIuiaTy. 3a-
mpoc 0pOPMUTH KaK 3aMPOC ¢ KOPPETUPOBAHHBIM ITO3aTIPOCOM B CITU-
cke ¢passl SELECT.

[Toasampochl ¢ KBAHTOPOM EXISTS

KsanTop EXISTS (cyiiecTByeT) — NOHATHE, 3aUMCTBOBaHHOe 13 Gop-
MaJIbHOU JIOTUKU. B aA3bike SQL mpeaukaT ¢ KBAaHTOPOM CyIIeCTBOBAHUA
npeacrasiserca BeipaxkenueM EXISTS (SELECT * FROM ...).

EXISTS MmoxxeT npuHuMaTh 3HaY€HUE «UCTUHA» WIU «JIOXb» B 3aBU-
CHUMOCTH OT pe3y/bTaTa, BeipabaTeiBaemoro noasamnpocom. EXISTS ompe-
ZieJIAeT YCIOBYE, KOTOPOe 3aBUCUT OT pe3ysibTaTra I10[3anpoca B L[eJI0OM,
a He OT OTZeJIbHOTO 3HaUeHNs, BIpabaThIBaeMOro I0/;3aIIpocoM. Bripa-
>kernme EXISTS (SELECT * FROM ...) cuuTaeTcsa UCTUHHBIM TOJIBKO TOT-
7a, korza pesynbraT BbrurcaeHusa SELECT * FROM ... ABiAeTcs HellyCThIM
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MHOXKECTBOM, T. €. KOT/[a CYIIeCTBYeT KaKasa-Tru0o0 3anuch B Tabiuile, yKa-
3aHHOU Bo ¢ppasze FROM mozazampoca, KOTopast yZI0BJIETBOPSIET YCIOBUIO
WHERE nozsamnpoca.
[Mogzamnpoc ¢ EXISTS — 3To Koppe/JnpoBaHHbBIN ITOA3AIIPOC, T. €. €ro
3HaUYeHHe IpoBepsaeTcs AJiA KaXXZ0ro KopTexka o0beMITIOIIero 3ampoca.
3ameuaHue.3ampoc c moazampocom Ha ocHoBe EXISTS MokeT OBITh
3aMeHeH PaBHOCWIBHBIM €My 3alIpOCOM Ha OCHOBE OTlepaliiy COeJUHEHUA.

[Ipumep 64. BriBecTu faHHbIe O cOTpyAHUKAX (Tabmuia «Co-
TPYAHUK»), paboTarouyx Ha JaHHOM ¢akKysnbreTe (HallpuMep, «UT»).

SELECT * FROM CotpyzaHuk

WHERE EXISTS

(SELECT * FROM Kadezapa

WHERE Kadezpa.mmdp=CoTpyaHuk.mudp

AND ¢axkynpreT= [BBeguTe ab6peBuaTypy pakyabreral);

PesysbTaT BBINIOJIHEHUA 3anpoca U3 npuMepa 64

Ta6_HOMep | mudp dbammnusa JOJDKHOCTD 3apiata | med
101 U [Tpoxopos I1.I1. |3aB.kadeapoii 35000,00 p.|101
102 nu CemenoB C.C. |mpernogasaTeb 25000,00 p.|101
105 nu [Tetpos II.II. TpernofjaBaTesib 25000,00 p.| 101
153 nu Cugoposa C.C. |uHXeHep 16500,00 p.| 102
201 Uuc AngzpeeB A.A.  |3aB.kadenpoii 35000,00 p.| 201
202 uc bopucos b.b. |npenozaBaresnb 25000,00 p. (201
241 Uc ImyxoB I'.T. UHXEHEepP 22000,00 p.| 201
242 Uc Yepnos Y. 4. WHXXEeHep 16500,00 p. | 202

B JaHHOM TIpuMepe BHENTHUU 3aIpoc MepeiaeT B MOA3AIPOC 3HaUe-
HUe cToOIa «IMp» AT KOHKPETHOTO cOTpyZAHUKA (mudp Kadeapsr)
o cBsa3u Kadeapa.mudp=CoTpyaHuk.mudp.

BHyTpeHHUI NI0/I3aIIpoC oIpe/iesifeT, paboTaeT iv ouepeJHOU COTpya-
HUK Ha UHTepecyloleM Hac ¢pakysnbreTe. ECU 3TO Tak, TO 1MOA3aNpocC
dopMupyeT HelmycTol pe3y/abraT (COOTBETCTBYIONIYIO CTPOKY U3 Tabu-
1161 «Kadeapa»), EXISTS npuHMuMaeT 3HaYeHUe «HCTUHA» 1 00BEMITIOIII
3aIpoC BBIBOAUT MHPOPMAIIHIO O COTPYAHUKE. B TPOTUBHOM CIIydae 3TOo-
'O He IIPOUCXO/HT.
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Kak y»xe oTMeuasoch, BeieAcTBUE U30bITOYHOCTH SQL, TOT e pe-
3yJIbTAT MOXKET OBITH TOJydeH ITPY ITOMOIITM 3aIIpoca Ha OCHOBE COEU-
HeHUA Tabiuil.

[Ipumep 65. BeiBecTu gaHHBIE O COTPYAHUKAX (Tabmua «CoTpya-
HUK»), paboTaomux Ha JaHHOM daKy/abTeTe (HallpuMep, «UT»).

SELECT * FROM Cotpyzanuk, Kadbeapa

WHERE Kadezpa.umdpp=CoTpyaHuk.mmudp

AND daxkynpreT= [BBeguTe ab6peBuaTypy pakyapreral;

[Tpu Tex 'xe MCXOAHBIX JAHHBIX PEe3y/IbTAT 3aIIPOca J0KeH BBIVIALETh
TaK, Kak II0Ka3aHo B Tabiulle mpumepa 64.

3adaHue. BomomHUTh Kak 3anpoc ¢ EXISTS BEIBOZ AaHHBIX O CTY-
nAeHTax (tabmmia «CTyeHT»), 00y4JatoIIuXCcs IO CIIeIUaTbHOCTAM (Tabsu-
11a «CrernuaabHOCTh») Kadephl, 33[aHHOM ee IHU(POM (HAIIpUMeED, «ITH»).

3adaHnue. BrimomHuTh Kak 3anpoc ¢ EXISTS BEIBOZ aHHBIX O CTY-
JeHTax (Tabsuia «CTyZeHT»), cAaBaBIIMX dk3aMeH (Tabuia «JK3amMeH»)
10 IUCHIUTUINHE, 3aZIJaHHOU ee KozZloM (Harmpumep, 1o MHPOPMAaTHKE C «KO-
goM»=102).

[ToABATIPOCHI B OITEPALIUAX MAHUIIYJIMPOBAHWA IAHHBIMU

[ToA3ammpockl MOTYT HCITOIb30BAThCA HE TOJIBKO B KOMaH/IaX BEIOOPKU
JIAHHBIX, HO ¥ B KOMaH/]JaX MaHUITyTMPOBAaHUs JaHHBIMU (yZAaTIeHUs 1 00-
HOBJIEHUS), TaM I7le IelicTBUE KOMaH/ bl 00ycioBieHo ¢ppazoit WHERE.

PaccmoTpuM nmpumMep 3anpoca Ha yZaJleHue C IPOCTHIM ITOA3aIPOCOM.

[Ipumep 66. YaanuTb pe3yabTaThl CIAYN dK3aMeHa 110 MHPopMa-
TuKe («KoZ»=102) c olleHKOH 2 Il CTYZIEHTOB 3a/IaHHOM CIIeIUaIbHOCTH.

DELETE FROM Ok3amMmeH

WHERE Koz = [BBeguTe Koz AHUCIIHUILINHEI |

AND orntenka =2 AND per_nomep IN

(SELECT per_nomep FROM CryzeHT

WHERE HOMep = [BBeauTe HOMeEp CelMaJbHOCTH]);

B 7arHOM MMpruMeEpe 1rmoA3arpoc (bOpMI/IpyeT CITMCOK PETUCTPpAallMOHHBIX
HOMEPOB CTYAE€HTOB, o6yqa101u1/1xc;1 Ha ,Z[aHHOfI CHelMaJbHOCTH. DTOT pe-
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3y/IbTaT MepeAiaeTcs: B 0ObeMITIONIHUM 3aIIpOC U B KOHBIOHKIUU C APYTU-
MU yCJIOBUAMU TOTOBUT BEIOOPKY CTPOK TAOIUITEI «DK3aMeH», TTO/JIeKa-
VX Y aJeHUIO.

PaccmoTpuM npuMep 3arpoca Ha yAaleHre ¢ KOppearpoBaHHbBIM I1O/-
3aIllpOCOM.

[Ipumep 67. YnanuTbh pe3ynbTaThl CaYM 9K3aMEHOB TeX CTY/eH-
TOB, Y€l CpeIHUU Oa/T MEHBIIIE 3aJaHHOTO.

DELETE FROM Ok3amMmeH

WHERE [BBeauTe rpanuily cpegHero 6aswia] >

(SELECT AVG (o1ieHka)

FROM Dxk3ameH Jk3aMeH1

WHERE Dk3aMeH.per_Homep= Jk3aMeH1. per_HoMep);

B ;aHHOM npuMepe B 3a1poce U I0A3aIIpoCe UCTIONb3YEeTCA OJHA U Ta JKe
Tabnuia «JK3aMeH». JJ1s Toro 4ToObI OTJIMYUTD STH /IBa PAa3HBIX €€ COCTO-
SHUSA, B IJAaHHOM IIPUMepe Hapszy ¢ caMoM Tabuile «K3aMeH» BO BHEIII-
HEM 3aIIpoce HCIIOIb3YeTCA ee IICEBJOHNM «JK3aMeH 1» B mmozzampoce.

BHenrHuii 3anpoc nepezaeT B M0A3aMpoC KaXX/blil pa3 OfHO 3HaUYeHUe
cTosbIa «per_HoMep» (perucTpaloOHHbIN HOMepP KOHKPETHOTO CTy/IeH-
Ta) IO CBA3U DK3aMeH.per_HoMep=3JK3aMeH1.per_Homep.

BHyTpeHHUH 0J3aMpoC BEIYUCISIET CPEAHUN OalI IO pe3yabraTam
BCEX 3K3aMEHOB JaHHOT'O CTyZIeHTa U [Iepe/laeT ero BHEIIHEMY 3aIpocy.

BHe1HM1 3a1poc CpaBHUBAeT BBeIeHHOE TPAaHUYHOE 3HAaUEeHMe Cpe/iHe-
ro 6ajuia co cpefHUM 6aJIOM JAHHOTO CTYZIEHTA U B CTy4Yae IOJI0KUTETbHO-
IO pe3yJbTaTa yAaasaeT COOTBETCTBYIOIIYIO CTPOKY U3 TaOMUIIBI «DK3aMeH».

PaccmoTpuM nprMep 3arpoca Ha OOHOBJIEHHE C ITPOCTHIM TTOZ3aIIPOCOM.

[Ipumep 68. Ilepenopy4uTh BeJleHUE AUCIUILINHEL, 3a[aHHOU ee
«KOZIOM», JJIA CIIEIINaIbHOCTH, 3aJaHHOM ee «<HOMepOM», Kadezpe, 3a/1aH-
HOU ee MMPOM B Ka4eCTBE UCITOTHUTENA («UCITIOTHUTEND»).

UPDATE Jlucuurinaa SET ucnonmHuTtens = [BBeaute mudp kade-
ZPBI-UCTIOTHUTEJIA |

WHERE kozx= [BBeaute Koz aucumiuiiibl | AND 3aaButenb IN

(SELECT Kadeapa.umdp

FROM Kadezapa INNER JOIN CrerraabHOCTb

ON Kadeapa.mmdpp=CrenuaabHOCTh. TP

WHERE HOMep = [BBeguTe HOMEp CelMaJbHOCTU]);
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B aHHOM ITpriMepe B II0A3aIpoce UCIIONb3YeTcs coeiMHeHNe TabuI]
«Kadeapa» 1 «CreliaaIbHOCTD» AJIA TOTO, YTOOBI ObUTH AOCTYITHBI TP
BBHITTyCKatolel KadgeAphl 1 HOMEP CIelIMaTbHOCTH, a PE3yIbTaTOM SBJIA-
ercsa mudp BhITycKatomiel kadeapsl («3adBUTENb»), KOTOPas TOTOBUT
CIelaIuCTOB TI0 33/JaHHOM CllellnaJbHOCTU. B o6beMIIIomeM 3amnpoce
pe3yJIbTaT IO0A3aMpoca B KOHBIOHKINH C KOZOM AUCLUILUIUHEBL OTIpe/eis-
eT yCJIOBHEe, KOTOPOMY JIO/DKHA YZIOBIETBOPATD AUCIUILUIMHA, TIO/JIeXa-
11asa rnepeazpecaniyi Ha HOBOT'O UCIIOJHUTEJIA.

PaccMmoTpuM mpuMep 3anpoca Ha 0OHOBJIeHHe ¢ KOppeIupPOBaHHBIM
II0/I3aIIPOCOM.

[Ipumep 69. IlepeBecTu CTyeHTOB, Yeli cpefHUM 6aut Oosbiie
3aIaHHOTO 3HA4YeHU, Ha CIeIUaJbHOCTD C 3aJaHHBIM HOMEPOM.

UPDATE Ctygent SET Homep = [BBeau HOMep crieiaabHOCTH |

WHERE [BBeauTe rpanuily cpegHero 6amial <

(SELECT AVG (omrenka) FROM Sk3ameH

WHERE CtyzeHT.per_HoMep=0K3aMeH.per_HOoMep);

BHemrHuii 3amnpoc, aZpecoBaHHbIM K Tabnuile «CTyeHT», epeaeT
B [T0Z3aIIPOC KaXKABIN pa3 ofHO 3HaUYeHUe CToIOIa «per_HoMep» (peru-
CTPAIJMOHHBIM HOMep KOHKPETHOTO CTyZeHTa) Mo cBA3U CTyAeHT.per_
HOMep=0OK3aMeH.per_HoMep.

BHyTpeHHUI MO/3aIIpoC BRIUUCIAET CPeAHUN 6all 1o pe3yibraTaM
BCEX DK3aMEHOB JIJaHHOI'O CTyZIeHTa U Ilepe/jaeT ero BHEIIHEeMY 3a1pocy.

BHenrHuii 3aripoc cpaBHUBAET BBeZ[eHHOE I'PaHUYHOEe 3HaYeHUe Cpej-
Hero 6ajiia co cpeIHUM 0a/uIoM JaHHOT'O CTYZAEHTAa U B C/Iy4yae IOJI0XKU-
TeJIbHOT'O pe3y/ibTaTa OOHOBJIAET HOMEP CIelMaJbHOCTU CTYAEHTA.

TEOPETUKO-MHOKECTBEHHBIE OMEPAIIAU

B s3p1ke SQL MOXKHO MCII0JIb30BaTh OOBIYHBIE OTIEPALIY HAl MHOXKeE-
CTBaMU — O0beZIMHEHNE, TIepeceYeHNE Y BBIYUTAHME, TTO3BOJISIONTHE KOM-
OMHUPOBATH Pe3y/IbTATHI BHIIOTHEHUS ABYX 1 O0JIee 3aIIpOCOB B €INHYTO
pPEe3yIBTUPYIOINIYIO Tabmuily. Ha TabmuIlel, KOTOpblE MOTYT KOMOWHHPO-
BaThCA C TOMOIIIbIO TEOPETUKO-MHOXKECTBEHHBIX Ollepaliii, HaKIaJbIBa-
IOTCA OIIpe/ieJIEHHbIE OTpaHUYeHNs, YIIOMUHaBIIWecd paHee. B yacTHO-
CTH, TaOIUIIBI-OTIEPAH/IBI IOJIKHBI OBITH COBMECTUMBI T10 THITY, T. €. UMETh
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OJIMHAKOBYIO CTPYKTYpy. KOHTpOJb 32 cobiiofieHrieM 3TOro TpeboBaHUA
BO3JIaraeTcs Ha pa3paboTyrKa 3aIIpOCOB.

3AIPOC HA OBBEAMHEHUE UNION

Omneparnusa UNION co3zaeT 3ampoc Ha o60beIuHEHNE, KOTOPBIN 00D-
eZIMHSIeT pe3y/IbTaThl HECKOJIBKUX HE3aBUCHMBIX 3alPOCOB WX TaOJIHII.
B oxno# oneparivt UNION MOXHO 00B€IMHUTD PE3Y/IbTaThl HECKOJIBKUX
3arpocoB, Tabuil v mHeTpykuui SELECT. Haubonee o6muii popmat Ko-
MaH/Ibl UMeeT CAeAYIONIUMI BU/:

[TABLE] <3anpoc1> UNION [ALL] [TABLE] <3anpoc2>;

3aeck <sanpocN> — uHcTpykuuda SELECT, umsa coxpaHeHHOro 3a-
IIpoca WIN UMs COXpPAaHEHHOU TaOJIUIIEI, TTepel KOTOPBIM CTOUT 3ape3ep-
BUpoBaHHOe c10BO TABLE.

Bce 3ampochl, BKItoueHHbIe B onepanuio UNION, 0/KHB OTOMPATh
OJMHAKOBOE YMCJIO UAEHTUYHBIX CTOJOI[OB; TP 3TOM OII€PAHZBI JI0JIK-
HBI OBITH COPa3MEPHBI.

Heckonbkumu onepanuamu UNION MOXKHO 00beJUHUTD JTFO00€E YHC-
so npegnoxxkenuit SELECT.

[Ipumep 70. BeiBectu u3 Tabauiibl «COTpyAHUK» HOMepa («Tab_
HOMep»), GaMWINH, JODKHOCTU U MUPH Kadeap COTPYAHUKOB, KOTO-
pble paboTaroT Ha 33/jlaHHOM Kadezipe (Hampumep, ¢ IUGPOM «I1v») Wil/u
paboTaroT Ha 33IaHHOM JOJKHOCTH (HampumMmep, «UHKeHep»).

SELECT ta6_nomep, bamumnus, JomKHOCTD, udp FROM CoTpyaHuk

WHERE mudp= [BBezaute mmdp xadeapsi]

UNION

SELECT ta6_nomep, bammus, omKHOCTD, udp FROM CoTpyaHuk

WHERE gomxHOCTE= [BBeguTe JOKHOCTS | ;

PesyneTaT BBIIIOJIHEHUA 3alpoca us npumepa 70

TaG_HOMeEp dbammnus JOJKHOCTh mmdp
101 ITpoxopoB II.T1.  |3aB.Kadempoit mu
102 Cemenos C.C. npenozaBaTesib  |OU
105 [Tetpos II.T1. npenozaBaTesib  |OU
153 Cuzoposa C. C. UHXeHep nm
241 InyxoB I'.T. UHXeHep uc
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Tab_HOMEp dbammnusa JOJDKHOCTD mudp
242 YepHos Y. Y. UHXeHep uc
435 Jlucun JI.JL. WHXXeHep od
614 I'puropreB I'.T. WHXKeHep 0]

B 3TOM IpuMepe O[HO MHOKECTBO MPEZCTABIEHO COTPYAHUKAMU 3a-
nanHou kadeapsl («[IprknazHas MHGOpMaTUKa» C ITUGPOM «ITH»), @ BTO-
poe — COTPYAHUKAMU 33/]aHHOU JOJDKHOCTU — «HMH)XXeHep». Kak BUAHO,
B COOTBETCTBUU C OIpeZieJIEHHEM Olepannu 00beIMHEHNS B BEIOOPKE
Mpe/ICTaBJIEHbl WIN COTPYAHUKY 33laHHOM KadeApbl, WIN COTPYAHUKU
3a/IaHHOM JJOJDKHOCTH, WIHN COTPYAHUKH, YAOBIETBOPSOIIE 060UM yC-
JIOBUSIM.

B KauecTBe orepaHIOB orepauy 00 beIMHEHNS MOTYT UCITOJb30BATh-
s He TOJIbKO OT/IeIbHBIE, HO U CBS3aHHBIE TAOJTHIIBL.

[Ipumep 71. BeiBectu u3 Tabmuipsl «COTpyAHUK» HOMepa («Tab_
HOMeEp»), GaMWINU U JIODKHOCTU COTPYAHUKOB, KOTOpBIe paboTaroT Ha 3a-
JaHHOM Kadeape (HarpuMep, ¢ MUPPOM «ITH») WAL/ U IBIIAIOTCI NHXKEeHe-
pamu (Tabsmmia «HxeHep») M0 3aZlaHHOM CIelnaaIbHOCTH (Hampumep,
«IIPOTPAMMMUCT>).

SELECT CoTpyzHuk.Tab_HoMep, daMiius, AOKHOCTD, IUPP, CIie-
I[UATIbHOCTh

FROM Cotpyzuuk LEFT JOIN Umxenep ON VHxxeHep.Tab_HOMeEp =
CoTpyzHuK.Tab_HOMep

WHERE mmmup= [BBeaute mudp kadezapsi]

UNION SELECT CotpyzHuk.Tab_Homep, GbaMuinsd, J0HKHOCTb, HUOD,
CTEIUaNTbHOCTD

FROM Cotpyzuuk LEFT JOIN Unxenep ON VHxxeHep.Tab_HOMeEp =
CoTpyzHuK.Tab_HOMep

WHERE cnenmanbHOCTb= [BBeauTe crenajibHOCTD];

Pe3y/ibTaT BBINOJHEHUS 3anpoca U3 npumepa 71

Ta6_HOMEp dbammnusa JOJDKHOCTD mdp | cnenuasbHOCTD
101 ITpoxopoB IT.II.  |3aB.Kadeapoit nmu

102 CemeHos C.C. npenojasaTrenb  |IU

105 [Tetpos II.II. npenojasaTreab |IU

153 Cupgoposa C.C. UHXeHep nu SJIEKTPOHUK
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TaG_HOMep dbammnus JOJDKHOCTh mndp | cueruasbHOCTD
242 YepHos 4. 4. UHXeHep uc IPOrpPaMMUCT
614 I'puropses I'.T. WH)XXEHep 2 MIPOTPAMMUCT

JleBoe coeamuenune LEFT JOIN 37ech UCTIOMB3YETCA AJIS TOTO, YTOOBI
B BBIOOPKE MOYKHO OBLIO YBU/ETH CIEIUATbHOCTH COTPYAHUKOB-UHKEHE-
POB, a TAK)Ke COTPYAHUKOB, pabOTaIOIINX Ha 3alaHHOU Kadepe, HO He SIB-
JIAIOIINXCA UHKeHepaMU 3aZlaHHOU CIlel[haJlbHOCTH.

3adaHue. BHIOIHUTD 3aIIpoC Ha 0O0'beiHEHNEe (Ha OCHOBE KOMaH-
b1 UNION): BBIBECTH JaHHBIE O AUCHUIUINHAX (Tabauia «IUCIUIUINHA»),
JUTsT KOTOPBIX UCIIOJTHUTENIEM sABIseTcs Kadeapa, 3afiaHHasA ee MUbpoM,
UaU/U 0 AUCIUIUTMHAX, 00beM KOTOPBIX IPEBHIIIAET 3aJJaHHYIO BETMYHHY.

3ATIPOC HA IIEPECEYEHUE

He Bce auanexts! SQL (B ToM uncie SQL Microsoft Jet) mogaep>XxuBaroT
HeIoCpe/CTBEHHO Ollepalliy llepecedeHns U BeranTanud. CrnelnraabHOU
VHCTPYKLWY /IJI BBIIIOJIHEHNs IlepecedeHrs B pacCMaTpUBaeMou BepCcuu
SQL Hert. Ho oneparniusi MOXXeT OBITh BBIMIOJTHEHA HA OCHOBE JPYTHX MH-
CTPYKIUI. 3ampoC Ha IepeceyeHrue MOXKET ObITh BBIITOJHEH HECKOIbKU-
MU criocobamu. B Hanbosiee paclipocTpaHEHHOM CITOCOOe UCIIOMb3YeTCs
npeaukaT — KBaHTOp EXISTS.

PaccmoTpuM mpuMep omnepanuu IiepecedyeHusd, ONpeeIeHHOTO
Ha MHOX>XeCTBE COTPYAHUKOB JJaHHOU Kadepbl U MHOXKECTBE COTPYAHU-
KOB JJaHHOH JOJIKHOCTHU.

I[Ipumep 72. BeiBectu us Tabmuiel «COTPyAHUK» HOMepa («Tab_
HOMeDp»), GaMWINH, AOHKHOCTU U MHGPHI Kadeap COTPYAHUKOB, KOTO-
phle paboTaloT Ha 3aZlaHHOM Kadezape (HarpuMep, ¢ IIUGPOM «IH») U TPU
3TOM paboTaloT Ha 3aZlaHHOMU JO/DKHOCTH (HaIIpUMep, «HMHXEHEP»).

SELECT Ta6_nomep, paMuius, AOKHOCTD, IIUP

FROM Cotpyzauuk

WHERE mmudp = [Beaute mmdp kabeapsr] AND

EXISTS (SELECT * FROM CotpyzHuk CoTpyAHUK]

WHERE Cotpyzanuk.Tab_HoMmep = CoTpyaHukl.Tab_HOMED

AND pomxHOCTh= [BBeauTe JOKHOCTD]);
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PesysnbraT BBIIIOJIHEHUS 3alipoca U3 Ipumepa 72

Tab_HOMep dbammua JOJDKHOCTD mudp

153 Cupgoposa C.C. UHXeHep nu

[Toazampoc Ha ocHoBe EXISTS Bcerza ABifgeTCA KOPPEJIUPOBAHHBIM.
Eci 06'beMITIOIIIHH 3aITpOocC U ITOA3aIIpocC 0OpaIatoTcs K OZHOU U TOH e
Tabuie (HanpuMep, «COTPYAHUK», KaK B HaIlleEM CJIy4dae), TO AJI OT/IH-
YUA 3TUX €€ Pa3HbIX COCTOSAHUM B ITOAYMHEHHOM 3aIpoce CjleAyeT UC-
MI0JIb30BATh IICEBAOHUM TabMuIE! (Harnpumep, «COTPYAHUK 1») AJIA CChLI-
KM Ha Ty JKe TabJIHIly, YKa3aHHYI0 B 00beMITIOIEM 3aIPOCe 110 YCIOBUIO
cBs13u CoTpyaHUK.Tab_HoMep = CoTpyaHukl.Tab_HOMep.

Kak BHIHO 13 BBIIIENIPUBEIEHHOM TaOIHUIIbI, B COOTBETCTBUU C OIIpe-
JleJIeHVEeM OTlepalliy IiepecevyeHus B BEIOOPKE Mpe/CTaBIeHbl COTPYAHU-
KU, YIOBJIETBOPSIONIE 0O0UM yCIOBUAM.

B xauecTBe onepaH/i0B olepaluy IepecedeHusa MOryT UCII0/Ib30BaTh-
s pe3y/IbTaThl COeAMHEHUS TabJIHII.

[TpuMmep 7 3. BBHIIOTHUTE 3alIpOC Ha IIepecevyeHyre: BIBeCTU 13 Ta-
61l «COTPYAHUK» TabesTbHBIE HOMepa («Tab_HoMep»), paMuIn, JOK-
HOCTH, KPPl Kadeap U ClieuaaIbHOCTH COTPYAHUKOB, KOTOPbIE pabo-
TAlOT Ha 33ZlaHHOM Kadeape (HampuMep, ¢ MIUPPOM «IH») U ABIAIOTCA
nH)XeHepaMH (Tabsuia «HXeHep») 0 3aZlaHHOM CIellnaabHOCTH (Ha-
IIpUMeD, «dJIEKTPOHUK>»).

SELECT CoTpyaHuK.Tab_HOMep, GaMWINs, JO/LKHOCTD, MIUdp, CIe-
LIUAJbHOCTD

FROM Cotpyznuk INNER JOIN NuxeHep

ON HuxeHep.Tab_HOMep = COTPYAHUK.TAb_HOMeEpP

WHERE mudp= [Beaute mudp kadpeapsr] AND

EXISTS (SELECT * FROM UnxeHep
WHERE nxeHep.Tab_Homep = COTPYAHUK.Tab_HOMED
AND crnienanbHOCTh= [BBeAuTE ClleliMaJlbHOCTh]);

PesysnbTraT BBIIIOJIHEHUS 3anipoca U3 rpumepa 73

Tab_HOMep dbammiua JO/DKHOCTD | IUGP | CIeHaIbHOCTh

153 Cupgoposa C.C. UHXeHep nu 2JIEKTPOHUK

EctectBeHHOe coeguHeHre INNER JOIN 3zech ucronb3yeTcs g Toro,
9TOOBI B BLIOOPKE MOYXHO OBLIO YBU/ETH CITEIINATbHOCTH COTPYAHUKOB-MH-
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*keHepoB. COTPYZHUKOB, pabOTaIONIMX Ha 3aZIlaHHOM Kadeape, HO He ABJIA-
IOIUXCA MHXeHepaMU 3a/JaHHOH CIeI[MaJlbHOCTH IO OllpeZie/IeHUIO olle-
paluy repecevyeHns He MOXKeT OBITh.

3a0daHue. BHITOJMHUTH 3aIIPOC Ha IepecedeHre (Ha OCHOBE IIPEIU-
kata EXISTS): BeIBeCTH JaHHBIE O AUCHMIUIMHAX (Tabmuiia «/IuCIIUILIN-
Ha»), U1 KOTOPBIX 3asBUTENIEM SBJsAeTCI Kabeapa, 3aZlaHHast ee M-
POM U TP 3TOM 00'bEM KOTOPBIX MPEBBINIAET 33JaHHYIO BETUINHY.

3ATIPOC HA BBIYMTAHUE

CrnenyaabHOU MHCTPYKIIVHU /JI BBITIOJHEHUA Pa3HOCTU B pacCMaTpu-
BaeMmoli Bepcun SQL HeT. Ho onepaiiyis MoKeT ObITh BBITIOJTHEHA HAa OCHO-
Be [IPYTUX UHCTPYKUMHN. 3arpoc Ha BEIYUTAHNE MOXKET OBITh BBITIOTHEH
HeCKOJIbKUMU criocobamu. Hanbosee pacnpocTpaHeHHBIM UCIOIb3yeT
npeaukaT — KBaHTOp NOT EXISTS.

PaccMoTpuM npuMep onepanyuy BBIUUTAaHUSA, OIIpeZieIeHHOM Ha MHO-
’KeCTBe COTPYJHUKOB JaHHOU KadeAphl U MHOXKECTBE COTPYAHUKOB JaH-
HOHU JOKHOCTH.

[Ipumep 74. BBIOJHUTH 3alIpOC HA BEIUUTAHME: BBIBECTU U3 Ta-
6snuisl «COTpyAHUK» HOMepa («Tab_HoMep»), GaMWINHU, JOKHOCTU
u mndpel kKadeap COTPYAHUKOB, KOTOPBIe pabOTaIOT Ha 3alaHHOM Kade-
npe (Harpumep, ¢ IMdPOM «IIH»), HO He IBJIAIOTCA COTPYAHUKAMU 3a/laH-
HOU JO/DKHOCTH (HallpuMep, «<MHXeHep»).

SELECT Ta6_nomep, amMuins, ZOKHOCTD, IUDP

FROM CotpyzHuk

WHERE mudp = [Beaute mudp xadeapsi] AND

NOT EXISTS (SELECT * FROM Cotpyzanuk CoTpyAHHUK ]
WHERE CotpyaHuk.Tab_HoMep = CoTpyZHUK].Tab_HOMED
AND pomkHOCTh= [BBeauTe JOKHOCTD]);

PesysibTaT BBINOIHEHMA 3alIpoca U3 IpuMepa 74

TaG_HOMeEp dbammnusa ZIOJDKHOCTh mmdp
101 ITpoxopoB II.II.  |3aB.xadeapoit mu
102 Cemenos C.C. npenozfaBaTesib  |OU
105 [Tetpos II.T1. npenozfaBaTesib  |OU
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3amMeudaHue, CAeJaHHOE 10 ITI0BOAY MCIIOAb30BAHUA IICEBJIOHMMA Ta-
6JtITeI B IToA3anpoce Ha ocHoBe EXISTS B mpuMepe omneparyu mepeceve-
Hus, OyZeT cripaBe/i/IMBO U B JAaHHOM CJIy4ae.

B paccMoTpeHHOM ITpUMepe MHOXXECTBO COTPYAHUKOB 3a/laHHOM Ka-
dbeaprl ABNIAETCS YMEHbITAEMBIM, @ MHOXKECTBO COTPYHUKOB 33ZIaHHOM
ZIOJDKHOCTY ABJIAETCA BEIYUTAEeMBIM. B COOTBETCTBUM C OompeseeHueM
omepanuy BEIYUTAaHUA B BEIOOPKE MPe/ICTaBIeHbI COTPYAHUKH, paboTato-
mye Ha 3aZlaHHoM Kadepe, HO He ABJIAIONINEeC HHXXeHepaMH I10 T0JDK-
HOCTHU.

B kadecTBe onepaH/0B BBIYMTAHUA MOTYT UCIIOJIb30BAThCA Pe3yJIbTa-
THI COEZITMHEHUS TaOJIHII.

[Ipumep 75. BHINOTHUTH 3aIpOC HA BEHIYMTAHKE: BBIBECTH U3 Ta-
6sutiel «CoTpyAHUK» HOMepa («Tab_HoMmep»), daMminu, ZOMKHOCTH,
murpel Kabeap U CrIelnaTbHOCTU COTPYAHUKOB-UHXEHEPOB, KOTOPhIE
paboTaloT Ha 3alaHHOM Kadeape (HanpuMep, ¢ MUPPOM «IIH»), HO He AB-
JIAIOTCS UHXKeHepamu (Tabmuna «HKeHep») TI0 3aZJaHHOH CIIeI[aTbHO-
cty (HanpuMmep, «IIPOTPAMMUCT>).

SELECT CoTpyznuk.Tab_HoMep, GpaMuins, JOKHOCTD, IUPP, CIie-
IIMAJbHOCTD

FROM Cortpyzauuk INNER JOIN Urxenep

ON UnxeHep.Tab_HoMep=COTpyAHUK.TaO_HOMeEp

WHERE mmudp= [Beezaute mmdp xkadeaprr] AND

NOT EXISTS (SELECT * FROM VnxeHep
WHERE VuxeHnep.tab_Homep = COTpPyAHUK.TAaO_HOMED
AND crienuasbHOCTh= [BBezuTe CIIeUaJIbHOCTD]);

PesysbTaT BBINOIHEHUA 3aIIpoca U3 IIpuMepa 75

Ta6_HOMEp dbammnusa JODKHOCTh | ndp | crnenuaabHOCTD

153 Cugoposa C.C. UHXeHep nu 2JIEKTPOHUK

B paccmoTpeHHOM IIpuMepe MHOXKeCTBO COTPYZHHUKOB 3alaHHOM Ka-
denprl ABNIAETCA YMEHbIIaeMbIM, 2 MHOXKECTBO COTPYJHUKOB-UHXKeHe-
POB 33/]JaHHOM CIIelIMaIbHOCTH ABJAETCA BEBIUUTaeMbIM. B cooTBeTCTBUM
C oTIpeJie/ieHUEM OTlepalluy BBIYUTAHUSA B BBIOOPKE IIPeCTaBIEHbI CO-
TPYZAHUKU, paboTarolye Ha 33[aHHOU Kadezpe, HO He SIBJISIOINECs UH-
’KeHepaMU 110 3aZIlaHHOM CIIeIMaJlbHOCTHU.
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3a0daHue. BBITOTHUTH 3aIIPOC HA BEIYUTAHUE (HAa OCHOBE ITpEANKa-
Ta NOT EXISTS): BRIBECTHU JaHHBIE O AUCIUILINHAX (Tabauna «/IuCIuILIm-
Ha»), ZJI KOTOPBIX UCIIOJIHUTEEM siBJsieTcs kadepa, 3a[aHHas ee mud-
POM, HO TIDH 3TOM 00'beM KOTOPBIX He TIPEBHITIAET 3aZ[aHHYIO BETUYHHY.

B oTiinune ot onepaunﬁ O6'I:€,Z[I/IHGHI/IH nI11epeceuyeHuda orepanmnsd Bbl-
YUTaHUA HE ABJIAECTCA KOMMYTaTHBHOfI, T. €. UMEET 3Ha4Y€HHE, KAKOE€ MHO-
KECTBO ABJIAETCA YMEHbIIAEMbBIM, d KAKOE€ BEIYUTA€CMbIM.

[Ipumep 76. BBIIOJIHUTH 3aNIpoC Ha BEIUMTAaHVeE: BBIBECTHU U3 Ta-
6nuisl «COTpyAHUK» HOMepa («Tab_HoMep»), GaMWINHU, JOKHOCTU
u mmpel kKadeap COTPYAHUKOB, KOTOPbIE ABIAIOTCA COTPYAHUKAMHU 3a-
JAHHOU IOJKHOCTH (HaIIpuMep, «MHKeHep»), HO He paboTaloT Ha 3a/IaH-
HOU Kadezpe (HanpuMep, ¢ MUPPOM «IIH»).

SELECT Ta6_nomep, pamMuins, ZOKHOCTD, IUDP

FROM CotpyaHuk

WHERE gomxHOCTh= [BBeguTe gomxHOCTL| AND

NOT EXISTS (SELECT * FROM Cotpyznuk COoTpyAHUK 1
WHERE CotpyaHuk.Tab_Homep = CoTpyAHUK].Tab_HOMEp
AND mmdp= [BBezaure mmdp xadespsi]);

Pe3sysbTaT BBINIOJIHEHUA 3alpoca U3 npuMepa 76

Tab_HOMep dbammua JIOJLKHOCTD | mudp
241 Inyxos I'.T. UHXeHep Uc
242 YepHos 4. Y. UHXeHep Uc
435 Jlucun JI.JL. HWH)KeHep od
614 I'puropreB I.T. HUH)KeHep 10}

3amedaHue, CAeJaHHOE 10 II0BOAY UCIIOIb30BAHUA IICEBJOHUMA Ta-
6stnITEI B ToA3aipoce Ha ocHoBe EXISTS B mpuMepe orepaliuu repecede-
HUsA, OyZIeT CIIpaBe/INBO U B TAHHOM CJIyJae.

B paccMOTpeHHOM ITpUMepe MHOKECTBO COTPYHUKOB 3aJaHHOM J0JDK-
HOCTHU SIBJIAETCA YMeHbIIIaeMbIM, 8 MHOXKECTBO COTPYZAHUKOB 3a/laHHOMN
KadephI IBJIAETCA BBIYUTAEMBIM. B COOTBETCTBUY C OIIpe/IeIEHUEM OTTe-
paryu BBIYUTAHUA B BHIOOPKE TPEe/CTaBIEHB! COTPYAHUKU-UHKEHEDHI,
He paboTaromye Ha 3a[aHHOM Kadepe.

B kxadecTBe onepaHZIOB ONepalliy BEIYUTAHUA MOTYT MCIIOJIb30BaTh-
s pe3y/IbTaThl COeAMHEHUS TabIHII.
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[Ipumep 77. BBIIOJHUTH 3alIpOC HA BBIUUTAaHME: BBIBECTHU U3 Ta-
6sut, «CoTpyaHUK» U «VHXeHep» HOMepa («Tab_HoMmep»), baMUInm,
JOJKHOCTH, UQPHI Kadeap U CrelnaJIbHOCTU COTPYAHUKOB-UHKeHe-
POB, KOTOPBIE ABJIAIOTCA MHKEeHepaMHU I10 3a/IlaHHOU CellnaIbHOCTHU (Ha-
IIpUMeD, «IIPOTPAMMUCT»), HO He PabOTalOT Ha 3alaHHOM Kadeape (Ha-
IIpUMeD, C MHUPPOM «ITH»).

SELECT CoTpyaHuk.Tab_HOMEp, GaMWIns, JO/DKHOCTD, MUdp, CIe-
IIUAJbHOCTD

FROM Cotpyzauuk INNER JOIN Muxernep ON MuxeHep.Tab_HOMep
= CoTpyaHUK.Tab_HOMED

WHERE cnenimanbHocTh= [BBeauTe crerinajsbHOCTb| AND

NOT EXISTS (SELECT * FROM CoTpyzHUK
WHERE VnxeHep.Tab_HoMmep = CoTpyAaHUK.Ta6_HOMep AND
mndp= [Beeaure mudp kadbeapsi]);

PesysbTaT BBINOIHEHM 3alIpoca U3 IpuMepa 77

Ta6_HOMEp dbammwmusa JODKHOCTh | ndp | cnenuaabHOCTD
614 I'puropbeB I'.T. WHXXEHep a0 MIPOrPaMMHUCT
242 YepHos Y. Y. UHXEHep Uc MIPOrpaMMHUCT

B paccMOTpeHHOM IMpHUMepe MHOXECTBO COTPYAHUKOB-UH)XEHEPOB
3aIaHHOM CHEIUATbHOCTHU SABJISETCS YMEHBIIaeMbIM, & MHOXXECTBO CO-
TPYAHUKOB 3aJJaHHON Kadeapsl ABIAETCSI BBIYUTAEMBIM. B cooTBeT-
CTBUU C OIpeZieJIeHUeM Ollepalliyl BEHIYUTAHUA B BEIOOPKE TIpe/cTaBIie-
HbI COTPYZAHUKU-UH)XXeHePbI, paboTarolye Mo 3aZJaHHOM CITeIUaTbHOCTH,
HO He Ha 3a/[aHHoM Kadepe.

3adaHue. BBIMOJHUTH 3aTIPOC HA BRIYUTaHME (HA OCHOBE MIPeU-
kata NOT EXISTS): BeIBeCTH JaHHbBIE O AUCHUIUINHAX (Tabuia «/[uciiu-
IUIMHA»), 00beM KOTOPBIX IPEBBINIAET 3a/JaHHYI0 BETUYUHY, HO TIPH TOM
JJ11 KOTOPBIX 3asiBUTEJIEM He ABJsAETCA Kadeapa, 3aflaHHas ee IHUPPOM.
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[IPEACTABJIEHUA

IIpeacTaBIeHHe — 3TO BUPTyasbHas1 TabIuIa, KOTOpas cama 1o cebe
He CyI[eCTBYET, HO /I TI0JIb30BATeA BHIIVISIAUT TAKUM 00pa3oM, Kak
OyaATO OHa CyIIeCTBYET. B MPOTHUBOIIONIOKHOCTh 3TOMY 6a3oBas TabIu-
I[a — 3TO peasybHas TabyuIla, KAXK/JO0U CTPOKE KOTOPOW COOTBETCTBY-
IOT XpaHUMbIe JaHHble. [IpecTaBieHre He TIOAAePXKUBAETCS CBOUMU
coOCTBEHHBIMU GU3NYECKUMU XPAaHUMBIMU JJAHHBIMU. BMeCTO 3TOTO
B KaTasiore TabJINI XPaHUTCSA OTIpeZiesieHre, OTOBApUBalollee, U3 KaKuX
CTOJIOIIOB M CTPOK APYTUX TAaOJIUIL OHO JIOJDKHO OBITH CHOPMHUPOBAHO MTPHU
peanuzanuu SQL-mpezyioxxeHNs Ha MOMyYeHUe JaHHBIX U3 TIPeJCTaBIIe-
HUSA WX Ha MOAVUUKAIIUIO TAKUX JAHHBIX.

114 4ero HyKHHI npefcTaBieHuda? Camad BaXKHad MPpUYUHA — 3TO
obecrneyeHue s02uUeckoll Hezasucumocmu daHHbulx. Ecau dusudeckas
HE3aBUCHUMOCTD JJaHHBIX 00ecleynBaeT He3aBUCUMOCTh OT U3MeHEHUN
bU3MYeCcKO CTPYKTYphI 6a3bl JAHHBIX, TO JIOTUYECKAs HE3ABUCUMOCTD
obecreynBaeT HE3aBUCUMOCTD II0JTb30BATENbCKUX MIPOTPAMM OT H3Me-
HEHUS JIOTUYECKOH CTPYKTYPhI 6a3bl JAHHBIX IIPU €€ PECTPYKTYPU3ALIUH.
KpoMme Toro, IpeAcTaBlIeHus Zal0T BO3MOXXHOCTD PA3IMYHbBIM [T0JIb30Ba-
TEJISIM II0-PAa3HOMY BUJIETh OJHU U Te JKe JaHHbIe, BO3MOXKHO, Ja)Ke B OTHO
Y TO JKe BpeMs. DTO 0COOEHHO IIeHHO IpU paboTe pa3JINYHBIX KaTero-
pUI MTOJIb30BaTeNel C eIMHON NHTETPUPOBAHHOM 6a30i JaHHBIX. [T0JTb-
30BaTeJIIM IIPEJOCTABIISAIOT TOJIBKO MHTEPECYIOIINE X JaHHbIE B HANOO-
Jiee yro6HoM a1 HUX popMe (OKHO B TabJIUILy WIH B JI0O0E COeTUHEHUE
JIFOOBIX TAOJIULL).

HakoHell, OT OpeZieJIeHHBIX ITOJIb30BaTEIEN MOTYT OBITh CKPBITHI HEKO-
TOpBIE JAHHbIE, HEBUMMbIE Yepe3 MpeIOKeHHOE UM TIpeZicTaBieHue. Ta-
KUM 00pa3oMm, IpUHYKAEeHHE MTOJb30BaTe s OCYIECTBISATh IOCTYI K 6ase
JAHHBIX Yepe3 IIPe/ICTaBIeHUS IBJISAETCSA IPOCTHIM, HO 3bGEKTUBHBIM Me-
XaHU3MOM /IJIs1 YIIPaBJIeHUs CAHKITMOHUPOBAaHUEM JIOCTYTIA.

I[TIpezcTaBieHUA MOXHO CO3/IaBaTh U yAAIATh. COOTBETCTBYIOIIHE KO-
MaH/Ibl OTHOCATCS K TIOZIMHOXKECTBY SI3bIKA OTIpeZleNIEHUs JaHHBIX.
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CO3/JAHME IIPE/ICTABJIEHUI

OO60O61IIeHHbIN CUHTAKCUC KOMaH/IbI CO3/IaHUs MTPEe/CTaBIEeHUS UMe-
eT CIeAyIIIN BU/J,

CREATE VIEW <ums npeacTtaBneHus>

[<cnucok umeH cTon6uoB NpeacTaBneHUa>]

AS <nop3zanpoc>

[WITH CHECK OPTION];
34ech TIOA3aIpoc, cleAyIni 3a AS, ABIAeTCA onpeJeeHueM JaHHO-
ro NpezCcTaB/JIeHNs, He UCIIONHAETCSA, a IPOCTO COXPAHAETCA B KaTajore.

Heobs3arenpHas ¢ppaza WITH CHECK OPTION (c mpoBepKoii) yKasbl-
BaeT Ha To, uto A4 onepauui INSERT u UPDATE Haz 5THUM IipescTaBiie-
HUEM JI0JDKHA OCYIIECTBIATHCS TPOBEPKa, 00ecrieyrBaloas y10BIeTBO-
peanie WHERE ¢pa3sl nogzarmpoca.

CIIMCOK UMEH CTOJIOIOB MOXXET OBITh ITYCTBIM, B 3TOM CJIy4ae IMpe/-
cTaBJieHUe Hac/leqyeT UMeHa CTOJIOIOB U3 moj3arnpoca. CIMCOK UMeH
CTOJIOIIOB ZIOJKEH OBITh 00513aTeIbHO OIpeZiesIeH JIUIIb B IBYyX CIy4asax:

a) Korza XoTs ObI OVH M3 CTOJIOLIOB I0Z3aIIpoca He MMeeT UMeHH (Co3-

JlaeTCs1 C TOMOIIBIO BhIpakeHUs1, SQL-QYHKIIUY I KOHCTAHTHI);

6) aBa wiu 6oJiee CTOIOIOB MO3aIIPOCca UMEIOT OZHO U TO JKe UMS.

Ecnu ke CIIMCOK OTCYTCTBYeT, TO IpeJCTaBIeHre HacjleAyeT UMeHa
CTOJIOIIOB M3 TI0J3aIIPOCa, ITPU 3TOM CITUCOK CTOJIOIIOB IIpeACTaBIeHUs
U CIIUCcOK dneMeHTOoB npezynoxeHuda SELECT gomkHBI coBniazaTte 1o Ko-
JIMYECTBY, 110 MOPAJKY CJIeIOBAHUA U IO THUILY.

Kak 00ObIYHO, [TO3aIIPOC He MOXKeT BKJItoYaTh HU koMmaHAy UNION,
HU ppaszy ORDER BY.

Wuctpykuua SELECT, onpezessatoas IpeAcTaBieHe, He J0DKHA CO-
JepyKaTh KaKUX-TMO0 ITapaMeTpPOB.

VIMs nipeZicTaBIeHYsI He IO/DKHO COBITAZIaTh C UMEHEM TaOJUIIbI.

Ecsu 3ampoc, onpezienieHHbINA MHCTpyKInei SELECT, aBisgeTcss 0GHOB-
JITEMBIM, TO TIPE/CTaBJI€HUE TAKKE MOXKET OOHOBJISATHCA. B TPOTUBHOM
CJIy4yae OHO MpeAHa3HaYeHO TOJIbKO JJIA YTEHU.

C y4yeToM 3THUX OTpaHUYEHUH r0bass Tabauiia, BEIOOpKa KOTOPOM
MOKeT OBITh OCYIIIeCTBJIEHA ¢ TOMOIIbI0 npenoxkeHrss SELECT, MoxxeT
OBITH OIpeJesieHa KaK Mpe/cTaBlieHre. PacCMOTPpUM KOHKDETHBIE Ba-
pUAHTHI:

1. [IpezAcTaBieHNE MOXKET OBITh CO3/IaHO C BBIYUCIEHHEM apudpMeTH-
YeCKOT'0 BhIpaXKeHUS.
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[Ipumep 78. ChopMmupoBaTh Kak IpeACcTaBIeHE JaHHbIE O TO/0-
BBIX 3apIulaTax COTPYAHUKOB.

CREATE VIEW TogoBas_3apiuiara_coTpyaHUKOB ([TabenbHBIN HO-
Mep], pammnus, [TomoBas 3apruiaral)

AS SELECT Ta6_nowmep, bamunus, 3aprata*12

FROM CoTpyzaHUK;

IIpeacraBnenue «l'ogoBas_sapIuiaTa_cOTPYAHUKOB»

TabebHBIN HOMEP dbammmusa rojoBas 3apiuiaTa
101 [Tpoxopos II.T1. 420000,00 p.
102 CemeHos C. C. 300000,00 p.
105 [Tetpos II.TI. 300000,00 p.
153 Cugoposa C.C. 198 000,00 p.
201 AnjypeeB A A. 420000,00 p.
202 Bopucos B.B. 300000,00 p.
241 InyxoB I'.T. 264 000,00 p.
242 Yepnos Y. 4. 198 000,00 p.
301 Bacos B.b. 420000,00 p.
302 Cepreena C.C. 300000,00 p.
401 Boskos B.B. 420000,00 p.
402 3atiues 3. 3. 300000,00 p.
403 CmupHOB C. C. 180000,00 p.
435 Jucun JI.JL. 264 000,00 p.
501 Kysueros K. K. 420000,00 p.
502 Pomanres P.P. 300000,00 p.
503 Cornosoes C. C. 300000,00 p.
601 3Bepes 3. 3. 420000,00 p.
602 CopoxkuHa C.C. 300000,00 p.
614 I'puropreB I'.T. 264 000,00 p.

B aTOM mpuMepe cTos6el] Tpe/icTaBIeHU «T'0[0Bast 3apIUIaTa» MPOAY-
IUPYETCS Ha OCHOBE BBIYUCIEHUA apUOMETUIECKOTO BEIpAKEHUA.

2. IlpeacraBnenre MoxkeT popMUPOBATHCA HA OCHOBE QYHKIIUU arpe-
raium.

[Ipumep 79. ChdopmMupoBaTh Kak IpeCcTaBIeHNUE JaHHBIE O Me-
cst9HOM OH/Ie 3apIUIaThl COTPYAHUKOB.
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CREATE VIEW Mecsunbiii_poH/_3apIuiaThl_coTpyAHUKOB ([oHz 3ap-
IUIaTHI])

AS SELECT Sum (3apruiaTa)

FROM CotpyZHUK;

IMpexacraBienue «MecssuHBIH_(POH/_3apIiaThl_COTPYAHHUKOB»

doHz 3aputaThI
524000,00 p.

3. IlpeacTaBieHre MoKeT GOPMHUPOBATHCSA KaK MPOEKIUsa 6a30BOii
TabIULIBL.

[Ipumep 80. CdopmupoBaTh Kak IpezcTaBleHNe CIIUCOK MHd-
pOB Kadezp U L0KHOCTeN PabOTAOINX HA HUX COTPYAHUKOB.

CREATE VIEW /loKHOCTH_COTPYAHUKOB (kKadezapa, ZOIKHOCTD)

AS SELECT DISTINCT mudp, Z0KHOCTD

FROM CoTpyznHUK;

[IpeacTaBieHue «JOBKHOCTH_COTPYAHUKOB»

kadezapa JIOJKHOCTD
BM 3aB.kadeapon
BM IperoaBaTeb
HC 3aB.Kadeapon
uc VH)XeHep

uc IperoaBaTeb
MM 3aB.Kadeapon
MM IperoaBaTesb
od 3aB.Kadeapon
od WHXKEeHeD

od MIPEINoJaBaTeNb
m 3aB.Kadeapon
nu VH)XeHep

nu IperoaBaTeb
o) 3aB.kadeapon
o) WHXKEeHep

ad MIPEINoJaBaTeNb
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B 3TOM MprMepe MPOM3BOANTCA BBIOOPKA CTONOI[0B TabHIEI «COTPYA-
HUK» 0e3 fybseii cTpok. ViMeHa cTo0110B ITpescTaBieHns «/JomKHOCTH_
COTPYZHUKOB» «KadeApa» 1 «I0IKHOCTb» COOTBETCTBYIOT CTOIOIAM BhI-
O60pKU «IHP» U «JOIKHOCT» U3 6a30BoM TabnUITEl «COTPYAHUK>.

3adanue. CdopMmuponarh npejcrasieHne «HoMepa_cTyeHTOB»
KaK IPOeKILINIo TabMnLIbl «DK3aMeH» Ha CTos0el] «per_HoMep». B cricke
ZIOJKHBI OBITH ITPe/ICTaBIEHBI B €IMHCTBEHHOM 9K3eMIUISIpE PETUCTPALTH-
OHHbIE HOMepa CTY/ZIEeHTOB, C/JaBaBIINX SK3aMeHBHI.

4. IlpeacraBieHre MOXeT OBITh CHOPMUPOBAHO HA OCHOBE MTPOCTOU
ollepalyu CeleKIUH II0 YCIOBUIO.

[Ipumep 81. CdopmupoBarh npejcTaBieHre ¢ uMeHeM «HxKe-
HepbI_By3a» Ha OCHOBe Tabmuibl «COTPYAHUK» KaK BBIOOPKY COTPYAHU-
KOB, 9bsI IOJKHOCTD JOJKHA OBITh 'MHKEHep'.

CREATE VIEW HmxeHepol_By3a ([TabenbHBIN HOMeD], Kabeapa, da-
MWINA, JOKHOCTD, 3apIulaTa, HadalbHUK)

AS SELECT *

FROM CotpyzaHuk

WHERE zpomxHOCTD="HIH)KeHep';

IIpeacraBnenue «MHxKeHepBI_By3a»

TabGeabHBIN | Kade- ZIOJIK- Havyajb-
dbammnusa 3apIuiaTta
HOMep apa HOCTbH HUK
153 nu Cugoposa C.C. |umxkenep | 16500,00 p.|102
241 uc Inyxos I'.T. uHxkeHep |22000,00 p.|201
242 Hc Yepnos Y. 4. umxeHep | 16500,00 p. | 202
435 od Jlucus JI.JI. umxkenep | 22000,00 p. 402
614 20 I'puropseB I.T. |umxenep |22000,00 p.|602

3adarnue. CdopmupoBaTh pescTaBieHue ¢ uMeHeM «[Ipemnoa-
BaTeJIM_By3a» HAa OCHOBe TaOiuIbl «COTPYAHUK» KaK BEIOOPKY COTPY-
HUKOB, Ubsl ZIOJPKHOCTb MOKET OBITh VI 'TIpeTno/laBaTesb' WK '3aB.Ka-

dbeapoii'.
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5. OcHoBaHueM /19 GOPMUPOBAHUSA MIPECTABIEHUA MOXET OBITh 3a-
IIPOC Ha TPYNIMPOBKY JaHHBIX.

[Ipumep 82. ChopMupoBaTh KaK Ipe/icTaBaeHe C UMeHeM «['yiI-
MTUPOBKA_COTPYAHUKOB» PE3YJIBTAT IPYIIITMPOBKY COTPYAHUKOB IT0 Kade-
ZpaM C Ipe/ICTaBJI€HUEeM arperaTHbIX XapaKTUPUCTHUK «CPeAHAA 3apIUiaTa»
U «KOJIMYECTBO COTPYAHUKOB». VIMeH, KOTOpble MOIIK ObI HAaCIeA0BaTh-
Cs1 OT BTOPOTO M TPETHhETO CTOJIOIOB MmoA3amnpoca, HeT. [ToaToMy nMeHa
COOTBETCTBYIOIIUX CTOJIOIIOB MPEACTABIEHU AO/DKHEI OBITh 3a/IaHbI SIB-
HBIM 00pa3oM.

CREATE VIEW T'ynmupoBKa_cOoTpyZHUKOB (Kadeapa, [cpeaHss 3ap-
miaral, [KoJm4ecTBO COTPYAHUKOB])

AS SELECT mudp, AVG (3aprutata), Count (3apruraTta)

FROM CotpyzHuK

GROUP BY mudp;

[IpeacraBaeHue «yIIIUPOBKA_COTPYAHUKOB»

kadespa | cpesHsad 3apIulaTa | KOJHMYECTBO COTPYJHHUKOB

BM 28333,33 p. 3
uc 24 625,00 p. 4
MM 30000,00 p. 2
od 24250,00 p. 4
nu 25375,00 p. 4
£10) 27333,33 p. 3

B oTtMuMe OT MpeBbIAYIINX IPUMEPOB Mpe/cTaBIeHue «'pyInupoB-
Ka_COTPYZAHUKOB» He SIBJIIETCS IIPOCTO MMOAMHOXXeCTBOM 06a30BO# TabIu-
116l «CoTpyAHUK». OHO TpeAcTaBisAeT co60l HEKOTOPHINM pe3y/IbTaT CTa-
TUCTUYECKOUN 00paboTky 6a30BOM TaOIUIIHI.

3adanue. ChopMupoBaTh IpejcTaBieHue «['pynInupoBKa_CTyAeH-
TOB_IIO_CHEI[UATBHOCTAM» CO CTOJNOIAMU « [HOMED CIIeIuaaIbHOCTH >,
«[KOIM4YeCTBO CTYZIEHTOB]» HAa OCHOBE 3aMpoca Ha IPYIIIUPOBKY CTPOK
Tabauipl «CTyZeHT» IO CTOJOIy «HOMEpP» C BBIUMC/IEHHUEM arperaTHOu
¢yukiuu Count (per_Homep).
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6. [IpeacTaBieHrie MOXKET ObITH cGOPMUPOBAHO Ha OCHOBE pe3y/IbTa-
Ta coeJUHEeHUs 0a30BbIX TaOIHIL.

[Ipumep 83. ChopmupoBaTh mpeicTaBieHue ¢ uMeHeM «Hxe-
HepbI» Ha OCHOBE €CTECTBEHHOT'O COeZIMHEHUsT 6a30BbIX TabmuIl «COTPYA-
HUK» U «/HXeHep» IT0 CTOI0IaM CBsI3U «Tab_Homep». FiMeHa cTonbiiam
TIpe/ICTaB/IeHYs IPUCBOUTH I10 IIpeZjIaraeMoMy B IIpuMepe oOpasiry.

CREATE VIEW UmxeHeps! ([TabenbHBIN HOMepP], Kabeapa, bamuys,
JIOJDKHOCTbD, CIIeIIUaIbHOCTD, 3apIliaTa, Ha4aJlbHUK)

AS SELECT CotpyaHuk.Tab_Homep, mudp, GamMuius, J0DKHOCTD, CIIe-
IUATbHOCTD, 3apIlIaTa, med

FROM CortpyzaHuk, HxeHep

WHERE CotpyaHuk.Tab_HomMmep=lHxeHep.Tab_HOMep;

IIpeacraBnenue «MHxKeHepbI»

Ta-

Ka- Ha-
GeJib- ZIOJIK- cIierraib-
. | de- dbammnusa 3apIviata |d4ajib-
HBIH HOCTbH HOCTbH
apa HHUK
HOMep

614 3¢ |TpuropbeBI.T. |umxeHep |mporpammuct |22000,00 p.|602
153 mu | Cuzoposa C.C. | MHXEHED |3J1eKTPOHUK 16500,00 p.| 102
241 uc |InyxoBI.T. UHXXEHep |3JIEKTPOHUK 22000,00 p.| 201

242 uc |Yepnos4.4. WHXeHep |mporpammuct | 16500,00 p.|202
435 odp |JImcun JI.JL. UHXEHep |3JIEKTPOHUK 22000,00 p.| 402

3adaHnue. ChdopmupoBaTh IpejcTaBIeHUe «BITyckatomye_kade-
JpBl» Ha OCHOBE BHYTPEHHETO coeMHeHs 6a30BbIxX Tabu «Kadeapar»
1 «CIeIuasbHOCTh» 10 CTOJIOIY CBA3U «ITHUdp». Pe3yIbTaToM coerHe-
HUs OyyT IAHHBIE TOJIBKO O TeX Kadeapax, Ha KOTOPHIX OTKPHITHI CITEIIH-
asmpHOCTH (0 BBITyCKaOmUX Kadeapax). B crivicke MMeH CTOJIOIOB Mpe/-
CTaBJIEHUS MTPEAYCMOTPETh CTOJOIBI «Kadepa», «Ha3BaHUE», « [HOMep
CIIEIMaTIbHOCTHU | », «HAIIPaBJIeHHE», COOTBETCTBYIOIIHE CTOIOI[AM COE/IH-
HEHHBIX TaOIUIL: «U}p», «<Ha3BAaHUE», <HOMED», «<HATIPABJIEHUE».

7. [IpeacTaBieHrie MOXKET OBITh OIIPe/Ie/IEHO Ha OCHOBE BEIOOPKU 110 3a-
IIPOCY C ITOJ3ATIPOCOM.

I[Ipumep 84. ChopmupoBars npeacTaBieHue c uMeHeM «COTpy/-
HUKY_aKyibTeTa» Ha OCHOBE 3aIIpoca C IIPOCTHIM ITOA3apocoM. B mmoj-
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3ampoce Ha ocHOBe Tabnuisl «Kadegpa» mo ab6peBuaType dakynbreTa
(cronbern; «Kadeapa.pakynbreT) chopMUPOBATh CITUCOK HIMPOB Kadeap
dakymbTeTa, 33[aHHOTO ABHO I10 CTOJOIY «aKyabTeT»="uT. B 00BbeMITI0-
IIeM 3ampoce MPOU3BECTH BHIOOPKY BCEX AHHBIX O COTPYAHUKAX, Y KO-
TOPBIX «ITUPBI» MOMAJAI0T B CIIUCOK «ITUPPOB» Kadeap AaHHOTO da-
KynbTeTa. CIIMCOK MMEH CTOJIOLOB MpeACTaBIeHUs 3a4aTh 10 06pasily
J€EMOHCTPAIIMIOHHOTO TIPUMEDPa.

CREATE VIEW Cotpyzauuku_cdakynbrera ([TabenmbHbIN HOMED], [Me-
cTo paboThl], baMwwus, JOMKHOCTb, 3apIllaTa, HaYaJIbHUK)

AS SELECT *

FROM CotpyzHuK

WHERE mm¢p IN (SELECT mmdp FROM Kadezapa

WHERE ¢axkynpreT="ut');

IIpexacraBienne «COTPyAHUKHU_PaKyIbTeTa»

TabeJb- Ha-
. MecTo
HBIN HO- dbammiua JOJKHOCTh 3apmiata | 4ajb-
pa6oTsl
Mep HUK
101 U ITpoxopos I1.11. | 3aB.kadeapoir | 35000,00 p.|101
102 nu CemenoB C.C. |mpenogaBartens | 25000,00 p.|101
105 nu [etpos II.TI. npenozgasatens | 25000,00 p. [ 101
153 nu Cugoposa C.C. |uHXeHep 16500,00 p.| 102
201 uc AngpeeB A.A.  |3aB.kadezapoit | 35000,00 p. | 201
202 uc BopucoB B.B. |mpenogaBatens | 25000,00 p.|201
241 Uc Inyxos I'.T. UHXEHep 22000,00 p.| 201
242 Hc Yepnos 4. 4. WHXEHep 16500,00 p. | 202

3adanue. ChopMmupoBath IpezcTaBieHue c uMeHeM «CTyAeHThI_
kadepbl» Ha OCHOBE 3aIrpoca ¢ MPOCTHIM IoA3anpocoM. B mogzarmpo-
ce Ha ocHOBe Tabsuilel «CrienaabHOCTD» 110 Mudpy kadeaps (cTonders
«CrienaabHOCTD.1MGP) chOpPMUPOBATH CIIMCOK HOMEPOB CIIeLIaTbHO-
cTell kKabeaprl, 3a[aHHON IBHO TI0 CTOJIONY «Ubp»= 'T'. B 06BbeMITIO-
I1IeM 3aIpoce IPOU3BECTU BBIOOPKY BCEX JAHHBIX O CTYZIeHTaX, Y KOTOPHIX
«HOMepa» MOMAaJal0T B CIIMCOK «HOMEPOB» CIelMalbHOCTEeHN JaHHOM! Ka-
deapsl. B ciivicke MMeH Ipe/cTaBleHNA 3ajaTh CTONOIBI: «perucTpaliy-
OHHBIN HOMED», «QaMIIHA», «CIIeIUaTbHOCTD>.
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YOANEHUE NPEACTABJIEHUNA

[IpeacraBieHue yaanseTcs U3 6a3bl JaHHBIX IIPYU MOMOIIU CJIEAYIO-
e KoMaH/bl:
DROP VIEW <umsi npeacTaBneHus>;

B pe3ysbTaTe BBIIIOJHEHUA 3TOM KOMaH/Ibl YHUUTOXKAeTCA U CaMo IIpeJ-
CTaBJIeHUE, U BCe NTpe/CTaBIeHNA, OIIpe/ieJIeHHbIE C €TI0 NCII0Nb30BaHUEM.

[Ipumep 85. VYaanute npezactaBieHue «MecauHbIli_oH_3ap-
IIaThl_COTPYAHUKOB»

DROP VIEW Mecsaunbiii_(oH/_3apIuiaThl_COTPYAHUKOB;

[IpeacTaBieHue OyZeT TaKKe YHUUTOXKEHO TP yAaleHuH 6a30BOMH Ta-
OJINIIBI, JIeJKalllel B ero OCHOBeE.

OIIEPALINH HAJ ITIPEJCTABJIEHUAMU

[IpeacTaBieHUsI MOXKHO UCIIOTb30BaTh, KaK ¥ 6a30BbIe TAOTUIIB, A1
CO3/JaHHUA TPOM3BOHBIX P/ CTABIECHUN.

[Ipumep 86. CdhopmupoBarh npeicTaBieHue ¢ UMeHeM «/IHXKe-
Hepbl_IIpukiagHoii_nHGOpPMaTHUKI» KaK BBIOOPKY BUPTyaJIbHOU TabIu-
bl (IpezcTaBiaeHus) «VIHXeHephl_By3a», YIOBIETBOPAIOLIYIO YCIOBUIO
«Kadegpa»='"u'.

CREATE VIEW UnxenepsI_lIpukinagHoii_ MHGOPMATHUKU

AS SELECT *

FROM HuxeHepbl_By3a

WHERE kadeapa='nu’;

IIpeacraBienue «HxeHepsl_lIpukiagHoi_nHpoOpMaTHKHA»

Tabenb- | Ka- Ha-
HbIM HO- | ¢e- damunua | AoDKHOCTB | 3apIiaTta | 4daib-
Mep Apa HUK
153 nu Cugoposa C.C. |uHXeHep 16500,00 p.| 102

3adanue. ChopMmupoBaTh Iipe/icTaBieHme c UMeHeM «[IpenosaBa-
Teny_lIpukiaaHol_nHPOpMaTUKU» KaK BHIOOPKY BUPTYaJIbHOHN TabIU-
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116l (pezcTaBieHus) «[IpenogaBaTeny_By3a», yAOBIETBOPAIOILYIO yCIO-
BUIO «Kadeapa»='"Tun'.

Ha ocHOBe ipezicTaBIeHNH, TaKKe KaK 1 6a30BbIX TaOJIUII, MOXKHO CO3-
JlaBaTh 3aPOCHI-BEIOOPKU. [Ipy 3TOM omeparnyiu BEIOOPKY JAaHHBIX HaJ,
mpezicTaBlieHreM ITpeobpa3yloTcs B SKBUBAJIEHTHBIE Ollepalluy Ha/J, Jie-
’Kaliel B ero ocHoBe 6a30Boi Tabuieit. O6muii MpUHIUI popMUpOBa-
HUSI TAKOTO PO/ia 3aIIPOCOB COCTOUT B ToM, 4T0ObI SELECT-tipesiyioskeHme
TaKOT0 06006ITeHHOTo 3arpoca 6bUIO OBl JOTYCTUMBIM ITPABUIAMHU SI3BI-
ka SQL npeaioKeHuEM.

Jl1a WUTIoCTpalyy Ipoljecca CIUAHKSA 3alIpoca Ha OCHOBE IIpe/icTaBIle-
HUA C OIIPeZe/IAIONINM ero 3alIPOCOM PacCMOTPUM CJIeYIOIIUN IpUMep.

[Ipumep 87. U3 rabmuibl-npeAcTaBieHus «/HXeHepbI_By3a»
chopMuUpOBaTh CIIMCOK MHXKEeHEePOB, paboTarouiux Ha kadeape «HDOP-
MaIlMOHHbIE CHUCTEMBI» I10 YCJIOBUIO «Kadeapa»='uc'.

SELECT *

FROM HnxeHepol_By3a

WHERE kadegpa='"uc';

PesynbTaT 3anpoca-BbI00OPKH Ha OCHOBE IIpeZicTaBIeHus «HKeHepbI_By3a»

TabebHbIH | Kade- JOJDK- Havajb-
dbammnusa 3apIuiaTta
HOMep Apa HOCTb HUK
241 uc I'nyxoI'.I.  |umxenep | 22000,00 p.|201
242 uc Yepuos Y. Y. |umxeHep | 16500,00 p. |202

3arpoc K mpezicTaBlIeHUIO BHITIOMHAETCA CIeAyI0IINM 06pa3oM.

1. lilmeHa cTonb1I0B, yKa3aHHbBIe B crrcke npegnoxenusa SELECT 3a-
IIpoca, TPAHCIUPYIOTCA B COOTBETCTBYIOIINE UM UMeHa CTOIOIIOB oIpe-
Jiendroniero 3amnpoca. B pesynbrare npeznoxenre SELECT npuobperaeT
CAeayoIun BU/;

SELECT ta6_nowmep, AS [TabenbHbiit HOMep], mudp AS kadezpa, da-
MIWINA, JOKHOCTD, 3apIllaTta, ied

2. lma npeacTasienys, ykasaHHoe B npeaioxxeHuu FROM samnpoca,
3aMeHseTcs COOTBETCTBYIOUIUM MMeHeM 6a30Boil TabIuIlbl U3 MIPeAJIo-
xxeHuda FROM onpezesndamolero samnpoca.

FROM CotpyzHuK

3. IIpeanoxenne WHERE ucxozHoTO 3ampoca 06beAMHAETCS C TIPE-
noxenrneM WHERE u3 onpezenaroiero 3amnpoca

WHERE kadezapa='uc' AND Z0/KHOCTb = 'UH)XeHep'
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4. B pe3synbTaTe BCeX IepEUNCIeHHBIX Ollepanuii 00beIMHEHHbIH 3a-
mpoc mpruobpeTeT CAeAyIOUNi BUJ;

SELECT Ta6_nomep AS [TabenbHbIN HOMep], mudp AS kadeapa, da-
MIUTHSA, ZODKHOCTD, 3apIuiaTa, med

FROM CotpyaHuk

WHERE mmm¢p='uc' AND f0/KHOCTb =UHKeHep';

O6bearHEeHHBIN 3amIpocC yAoBIeTBOpsAeT npaBwiaMm SQL. PesynbraT
€ro BBIIIOJIHEHUA JO0/KEH COBIIACTh C Pe3y/bTaTOM, IIPUBE/IEHHBIM B Ta-
6snite mpumMepa 87.

3adanue. ChdopMUpOBaThH CIIMCOK 3aBeAYIOUIUX KadeapaMu Kak
BBIOOPKY U3 TabIUIIbI-TIpeAcTaBlIeHus «[IperogaBTeny_By3a», YOBIET-
BOPSAIOIILYIO YCJIOBUIO «JOJIXKHOCTh» ='3aB.Kadenpoit'.

OBHOBJIEHUE HPEZ[CTABJIEHI/Iﬁ

Bce 06HOBJIEHUSA, KOTOPBIE BHITIOTHAIOTCSA B 0a30BOM TaOIUIIE TTPU T10-
Moty komauz INSERT, DELETE, UPDATE, HeMezyieHHO OTOOpaXkatoTCs
BO BCeX IIPEe/ICTaBIEHUAX, 0OpaIIalomuxcs K 3Tou Tabmuile. OgHaKo 00-
paTHOe He BEPHO, TaK KaK He BCe MPeCTaBIEHUS ABJISIOTCSI 0OHOBIISE-
MBIMHU.

[Ipumep 88. BomoaHuTs 06HOBIEHNE 6a30BOM TaOMUIIB «COTPY-
HUK», [IepeBeCT COTPyZHUKA ¢ TabeJbHBIM HOMepOM «Tab_HoMep»='242"
(umxeHepa YepHoBa Y. Y.) Ha kadenpy «[IpuknagHas nHGopMaTHKA»
(«mmmp»='min') B TOM XKe JOKHOCTH.

UPDATE Cotpyzauuk SET mmudp ='mu’

WHERE Ta6_nomep='242',

[Ipumep 89. IIpoBepuTh, KaK CKA3aJI0Ch OOHOBJIEHUE TAOIHIIEI
«COTpyZHUK» Ha NIpeZcTaBleHnHU «HKeHephI_By3a».

[To pe3ynbraTy cpaBHeHUs 6a30BOM TaOMUIIBI «COTPYAHUK» U OIpe-
JleJIeHHOT'0 Ha Hell npezicTaBieHus «HKeHepbl_By3a» BUJHO, UTO M3Me-
HeHMe 6a30BOU TabIULIBI TPAHCIUPYIOTCS B COOTBETCTBYIOIINE N3MEHe-
HUA Ipe/CTaBIeHUS.
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PesynbTaT 06GHOBJIeHUS 6230BO Ta0IUITBI «COTPYAHUK»

Tab_HoMmep | mmdp dbammnsa JIOJKHOCTh 3apmwiara | med
101 mu [Tpoxopos I1.11. |3aB.kadeapoi 35000,00 p.|101
102 nu CemeHoB C.C. |mpernogasarenib 25000,00 p. {101
105 nu [Tetpos II.1I. [pernojaBaTesib 25000,00 p. {101
153 nu Cugoposa C.C. |UHXeHep 16 500,00 p. | 102
201 uc AngpeeB A.A.  |3aB.kadeapoii 35000,00 p. | 201
202 uc Bopucos b.b. [pernojaBaTesib 25000,00 p. 201
241 uc Inyxos I'.T. WHXeHep 22000,00 p.| 201
242 nu YepuoB Y.Y. |umxkeHep 16500,00 p. | 202
301 MM Bacos Bb.b. 3aB.kadeapoii 35000,00 p. 301
302 MM Cepreea C.C. |mpemnojasareib 25000,00 p. 301
401 od Boskos B.B. 3aB.kadeapoii 35000,00 p.|401
402 od 3aiines 3. 3. [pernojaBaTesib 25000,00 p. | 401
403 od CmupHoB C.C. |mpernojaBaresib 15000,00 p. [401
435 od Jlucun JI.JI. UHXEHEP 22000,00 p. [ 402
501 BM Kysuenos K.K. |3aB.kadezapoi 35000,00 p. 501
502 BM Pomanues P.P. |npenogasartens 25000,00 p. 501
503 BM ConosreB C.C. |mpernojgaBaTenib 25000,00 p. 501
601 o) 3Bepes 3. 3. 3aB.kadeapoii 35000,00 p. | 601
602 a0 CopoxuHa C.C. |npenozaBaTesb 25000,00 p. | 601
614 ad IpuropeeB I.T. |uUHXKeHED 22.000,00 p. | 602

Pe3ysbTaT 0OHOBIEHUS MpecTaBIeHus « IHXKeHePbI_By3a»
TabenbHbIN | Kade- JIOJIK-
HoMep 1pa dbammmnsa HOCTE 3apiata | Ha4aJbHUK
153 nu Cugpoposa C.C. |umxkeHep | 16500,00 p.|102
241 uc ImyxoB I.T. umxeHep | 22000,00 p.|201
242 nu Yepuos Y. Y. uHxeHep | 16500,00 p. 202
435 od Jlucun JI.JI. umwxeHep | 22000,00 p.|402
614 ¢ I'puropreB I.I. |umxenep | 22000,00 p.|602

K npezcrasnenuam taxxe npumeHuMbl koMaszasl INSERT, DELETE,
UPDATE. OgHako fanieKo He Bce Mpe/cTaBIeHus 0OHOBsseMbl. OOHOBIIA-
€MBIM CUMTaeTCA IIpeACcTaBIeHue, i1 KOTOPOro UMEeTCa BO3MOXXHOCTh
OIHO3HAYHO OTOOPA3UTh €r0 CTPOKY HJIH CTOJIOEI] Ha COOTBETCTBYIOIIYIO

CTPOKY WIH cTosbell ero 6a30Boi Tabuie [3].
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B cooTBeTCTBUM CO cTaHAAapTOM SQL OOHOBIIAEMBIMHU SBJISAIOTCS TIPE-
CTaBJIEHUS, KOTOPBIE YZIOBJIETBOPAIOT CJIEAYIOIIUM YCJIOBUAM [3]:

e KaX/bIU 371eMeHT B crircke npeayioxxeHusa SELECT omnpezesnstoine-

T'0 3aI1poca MpeCTaB/sAeT COO0M MMsI CTOJIOIA, a8 HE KOHCTAHTY, BBI-
pakeHVe WIN arperaTHyo GpyHKITHIO;

e B OIpeie/IEHNH MPECTABIEHUS He UCIIONIb3YETCA CIIeuUKaTOP
DISTINCT, T. e. 13 pe3y/abTaTa OIpeAesIALIero 3arpoca He UCKITIO-
JarTcs IyOu CTPOK;

e OIpefeNAIINN 3alpoc He A0JKeH coZep)KaTh MpeAioXKeHUun
GROUP BY u HAVING;

e B npeznoxeHuu FROM ormpegenaroiero 3amnpoca ykasaHa TOJIb-
KO oziHa Tabsimiia. /laHHoe TpeboBaHMeE UCKITIOYAaeT BO3MOXKHOCTh
0OHOBJIEHUS JTIOOBIX ITPE/ICTABIEHNH, TOCTPOEHHBIX HAa OCHOBE CO-
eMHEeHYsI, 00 beIUHEHU, TTIepeCevYeHNs IV BEIYUTAaHUA TaOJIHII,

o tpeanoxeHre WHERE He 10/DKHO BKJIFOUaTh HUKAKUX I10A3aIIPO-
COB, KOTOPHIE CChLIAMNCH OBl Ha TabOJIUITy, YKa3aHHYIO B IIPEZJIOKe-
Huu FROM.

[IpeacTaBieHUs SBJSAIOTCA BUPTYyaJabHBIMU Tabmuiamu. VIx o6HOBITE-
HUE TI0 CYIIIECTBY CBOAUTCS K OOHOBJIEHUIO JIEXKAIMX B X OCHOBE OA30BbIX
Tabsui. [ToaToMy cieyeT IpU3HaTh 0OHOBIAEMBIM TAaKOE IPEZICTABIEHNE,
110 crienbUKaI KOTOPOTO MOYKHO OZIHO3HAYHO OIPEJETUTh Y OOHOBUTH
ero 6a30Byo TabMITy. 113 MHO)XeCTBa paCCMOTPEHHBIX HAMHY IIPUMEPOB 3TO-
My TpeOGOBaHUIO VZIOBJIETBOPSIET TOIBKO IIpeCTaBIeHNE « IHXKeHePHI_By3a»,
IIOJTyYeHHOE Ha OCHOBE BHIOOPKU TI0 YCJIOBUIO U3 €IMHCTBEHHOM TaOIHIIHI.

PaccMoTpuM ITpUMepHI oTiepanuii 106aBieHus, 0OHOBIEHUS U yaaie-
HUA HA IPUMepe 3TOro MpeCTaBIeHUA. Tak KakK 3TO Npe/cTaBlIeHNe AB-
JigeTcst OOHOBJIAEMBIM, TO BeITosHeHMe oniepanuii INSERT, UPDATE, DE-
LETE He f0/DKHO HapylaTh LIEJIOCTHOCTU JAHHBIX, YCTAHOBJIEHHBIX JJIA
ero 6a3oBO TaOIUIIHL.

[Ipumep 90. BcraBUTb HOBYIO CTPOKY B TaOJIUIIy-TIpEZCTaBIIE-
HUe «/IHXeHephl_By3a», HanpuMep cTpoky ('000', 'mu', 'Ogunnos O. 0.
‘mmkenep', 10000, '101"). IIpoBeputs u ybeaAuThes, 4To GaKTUIECKU ITa
CTpOKa BCTapjsAeTcsA B 6a30ByIo Tabiuily «COTPYAHUK, JIEXKAIIYI0 B OC-
HOBe IIpe/ICTaBIeHU.

INSERT INTO UmxeHepsl_By3a ([TabenbHbI HOMeD], kadeapa, da-
MWINA, JOLKHOCTD, 3apIulaTa, HadalbHUK)

VALUES ('000', 'mu', 'Ogusntios O.O.', 'umxenep', 10000, '101");
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Pe3yibTaT BCTaBKU CTPOKM B IIpeZicTaBiieHue «IHxxeHephbl_By3a»

TabeabHbII Kade- ZIOJIK- HavaJlb-
HoMep 1pa dbammnusa HOCTE 3apIuiara HHK
153 nu Cuzoposa C.C. |umxeHep | 16500,00 p.|102
241 Uc ImyxoBT.T. umwxenep | 22000,00 p.|201
242 v YepHos 4. Y. umxeHep | 16500,00 p.|202
435 od JlucuH JI.JL. umxkeHep | 22000,00 p. [402
614 £10) I'puroppeB I.T. |umxeHep | 22000,00 p.|602
000 nu Opunios O.0. |unxenep | 10000,00 p.|101

PesysnbTaT 06HOBJIEHUS 6a30BOI TaGIUIbI «COTPYAHUK» MOCJIE BCTaBKHU

Tab_uHomep | mrudp dbammwiusa OJDKHOCTh 3apiviata | med
000 nu Oaunnos O.0. |uHXKeHep 10000,00 p. 101
101 nu [Tpoxopos I1.11. |3aB.kadeznpoit 35000,00 p.| 101
102 nu CemeHoB C.C. |mpemnogasarenib 25000,00 p.|101
105 nu [Tetpos II.T1. npenozaBaTesib 25000,00 p.| 101
153 nu Cugoposa C.C. |uHXeHep 16500,00 p.| 102
201 uc AngpeeB A.A.  |3aB.kadeapoii 35000,00 p. 201
202 uc Bopucos B.B. npenozaBaTesib 25000,00 p.| 201
241 HC InyxoB I'.T. WHXEHEeP 22000,00 p.| 201
242 mm Yepnos Y. Y. WH)XXeHep 16500,00 p. | 202
301 MM Bacos B.B. 3aB.kadeapou 35000,00 p. | 301
302 MM Cepreesa C.C. |mpenozgaBaTesb 25000,00 p.| 301
401 od Boskos B.B. 3aB.kadeapoii 35000,00 p.|401
402 od 3atiues 3. 3. IpernogaBaTesb 25000,00 p.|401
403 od CmupHoB C.C. | mpenogaBaresib 15000,00 p. | 401
435 od Jlvicus JILJ1. HUH)KeHep 22.000,00 p. | 402
501 BM KysHenos K. K. |3aB.kadezapoi 35000,00 p. | 501
502 BM Pomanues P.P. |npenozasaTeinb 25000,00 p.| 501
503 BM ConosreB C.C. |mpernogasaTenib 25000,00 p. 501
601 o) 3Bepes 3. 3. 3aB.kadeapou 35000,00 p. | 601
602 ad CopokuHa C.C. |mpenojaBaTesb 25000,00 p.| 601
614 £10) IpuropeeB I.T. |uHXKeHED 22.000,00 p. | 602

3adaHue. BcTaBUTH HOBYIO CTPOKY B TabJuIy-IIpe/icTaBleHue
«[IpenogaBTenu_By3a», Hanpumep cTpoky ('000', 'mu', 'Ogunnos O.0.,
'mpenogaBaTens’, 18000, '101"). [TpoBepuTh U yOEAUTHCS, YTO paKTHIe-
CKU 3Ta CTPOKa BCTaBJsAeTCA B 6a30ByI0 TabuIly «COTPYAHUK, JI€XKAIIYIO
B OCHOBe IIpe/ICTaBIeHUS.
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[Ipumep 91. BTabnure-nipeacTaBieHnu «/IHKeHepHl_By3a» 0OHO-
BUTbH CTOJIOEI] «3apIuiaTa» (mprucBouTh 3HaYeHre 20000) B HOBOU CTPOKE,
3a/IaB ee IO HOMepy COTpyZHUKaA («TabenbHbIN HOMep»='000"). [IpoBe-
PUTH U yOEANTHCSA, YTO U B 3TOM ciiydae paKTUIeCKU OOHOBJISIETCS COOT-
BETCTBYIOIINU CcTOIOe1] 6a30BOM TabMUITBI «COTPYIHUK.

UPDATE nxxeHepsl_By3a SET 3apruiata = [BBeauTe HOByIO 3apIuiaTy|

WHERE [TabenbHbiit HoMep] = [BBeauTe TabebHBIN HOMED COTPY-
HUKa];

PesynpTaT 0GHOBJIEHUA CTPOKH B NpescTaBieHne «/IHXXKeHephI_By3a»

TabenbHBIN | Kade- JIOJDK-
HoMep 1pa dbammnusa HOCTE 3apIUiaTa | HavaJbHHUK
153 nu Cugoposa C.C. |uHXeHep 16500,00 p.| 102
241 Uc Inyxos I'.T. umxeHep | 22000,00 p.|201
242 nn Yepnos Y.4. WHXEHep 16500,00 p. | 202
435 od Jlucun JI.JL. umxkeHep | 22000,00 p.|402
614 a0 I'puropbeB I.T. |umxenep | 22000,00 p.|602
000 ou Opuunos O.0. |umxkeHep | 20000,00 p.|101
Pe3ysbTaT 0O0HOBIEHUST 6a30BOM TabIUIbI «COTPYAHUK»
Tab_uHomep |mmdp dbammnus JOJKHOCTD 3apmiara | med
000 nu Ozunnos O.0. |uHXeHep 20000,00 p. (101
101 nu [poxopoB I.I1. |3aB.kadeapoii 35000,00 p.| 101
102 nu CemeHnos C. C. pernojasareib 25000,00 p. 101
105 nu ITetpos II.TI. IpernojgaBareyb 25000,00 p.| 101
153 nu Cugoposa C.C. |uHXeHep 16 500,00 p. | 102
201 uc Anzpees A.A. 3aB.Kadeapoit 35000,00 p. | 201
202 uc Bopucos b.b. IpenojgaBareyb 25000,00 p. | 201
241 uc [myxoB I.T. UHXeHep 22000,00 p. | 201
242 nu YepHos Y. Y. UHXeHep 16 500,00 p. {202
301 MM Bacos b.b. 3aB.Kadeapoit 35000,00 p. | 301
302 MM Cepreesa C.C. |mpemnogaBateib 25000,00 p.| 301
401 od Boskos B.B. 3aB.Kadeapoit 35000,00 p. |401
402 od 3aries 3. 3. IpernofiaBaTesib 25000,00 p. | 401
403 od CvupHoB C.C. |mpemnogaBatesb 15000,00 p. [401
435 od Jlucun JI.JL. UH)XeHep 22000,00 p. [402
501 BM KysuernoB K. K. |3aB.kadezpoii 35000,00 p. | 501
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Ta6_HoMep | mmdp dbammnusa JIOJDKHOCTD 3apriata | ued
502 BM Pomannes P.P. |mpenogaBaTenb 25000,00 p.| 501
503 BM CosoBreB C.C. | mpernozaBaTeib 25000,00 p.| 501
601 0] 3Bepes 3. 3. 3aB.Kadeapoi 35000,00 p. | 601
602 0] Copokuna C.C. |mpemnogaBaresb 25000,00 p.| 601
614 10} I'puropeeB I.I". | nH>XeHEp 22.000,00 p. | 602

3adaHue. BTabmue-nipeacraBieHun «[IpenogaBreny_By3a» 0OHO-
BUTH cTOsI0E1] «3apIUIaTa» (mprucBouTth 3HaueHue 20000) B HOBO CTpoOKe,
3a/IaB ee 110 HOMepy cOTpyAHUKaA («TabenbHbIN HOMep»= '000"). [TpoBe-
PUTH U yOEAUTHCSA, YTO U B 3TOM ciIydae paKTUIeCKU OOHOBJISIETCS COOT-
BETCTBYIOIINU cTOOe1] 6a30B0OM TabMUIBI «COTPYAHUK.

[Ipumep 92. U3Tabmuupl-npejcTaBieHus «/IHXeHepbl_By3a» ya-
JIUTh BHOBb BBEZIEHHYIO CTPOKY, 33/laB ee 10 HOMepPY COTpyAHUKA («Ta-
6enbHBIN HOMep»='000"). [IpoBepuUTh U yO€AUTHCA, UTO U B ITOM CJIydae
daxTudecku yzansaeTcsa cTpoka U3 6a3oBoit Tabauibl «COTPYAHUK, Jie-
’Kallel B OCHOBE IIpe/ICTaBIeHUs.

DELETE *

FROM luxeHepsl_By3sa

WHERE [TabenbHbiii Homep] = [BBeauTe TabegbHBIN HOMEDP COTPY/-
HUKa];

Pe3ynbTaT yAajaeHUs CTPOKHU B IIpeZicTaBiieHue «/HKeHepbI_By3a»

TabenbHbIN | Kade- Havyajb-
dammnua JODKHOCTD | 3apIuiata
HOMep apa HUK
153 nu Cugoposa C.C. |uUHXeHep 16500,00 p.| 102
241 uc ImyxoB I'.T. WHXeHep 22000,00 p.| 201
242 nu Yepnos Y.4. WHXXEHep 16500,00 p. | 202
435 od Jlucun JI.JL. HUH)KeHep 22000,00 p. | 402
614 ¢ I'puropbeB I.T'. |uHxeHep 22000,00 p. | 602

PesynbTaT 06GHOBIIEHUA 6a30B0I TaGIUIBI «COTPYAHUK» MOCIIE YAANEHUS

Ta6_Homep | uudp dbammwmusa JOJDKHOCTD 3apiata | med
101 v [Tpoxopos I1.I1. |3aB.xadeapoit 35000,00 p.| 101
102 v CemeHos C.C. npernozgasaresb 25000,00 p.| 101
105 nu [Tetpos II.II. npernozasaresb 25000,00 p.| 101
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Ta6_HOMep | mudp dbammnusa JOJKHOCTD 3apriata | med
153 nm CugopoBa C.C. |uUHXKeHep 16500,00 p.| 102
201 UcC AHzpeeB A A. 3aB.Kadeapoi 35000,00 p. | 201
202 uc Bopucos b.b. IpenozaBaTesib 25000,00 p.| 201
241 uc ImyxoB I'. T UHXeHep 22000,00 p.| 201
242 nu Yepnos 4. 4. WHXXEeHep 16500,00 p. | 202
301 MM BacoB B.B. 3aB.Kadeapoi 35000,00 p. | 301
302 MM CepreeBa C.C. |mpenogaBaTenb 25000,00 p.| 301
401 od Bonkos B.B. 3aB.Kadeapoi 35000,00 p. | 401
402 od 3atiues 3. 3. TIperoAaBaTeTb 25000,00 p.|401
403 od CmupsoB C.C. | IpenozaBaTesb 15000,00 p.| 401
435 od Jlucun JI.JL. WHKEeHep 22000,00 p. | 402
501 BM KysnenoB K.K. |3aB.xadezapoi 35000,00 p. | 501
502 BM Pomannes P.P. |mpenozaBaTesnb 25000,00 p.| 501
503 BM CosoBreB C.C. |mpenogaBaTesb 25000,00 p.| 501
601 0] 3Bepes 3. 3. 3aB.Kadeapoit 35000,00 p. | 601
602 0] Copokuna C.C. |mpenofiaBaTenb 25000,00 p. | 601
614 20 I'puropseB I.T. |uHxeHep 22000,00 p. | 602

3adaHnue. U3 Tabmunsl-ipeacraBaeHus «[IpenogaBaTenv_By3a»
yAJIUTh HOBYIO CTPOKY, 33/IaB ee TI0 HOMEPY COTPyAHUKA («TabelbHBIN
HoMep»='000"). [TpoBepuTh M YOEAUTHCS, YTO U B ITOM CiIydae GpaKTh-
YeCKU yZaseTcs: CTpoKa M3 6a30BoM TabmUITel «COTPYAHUK, JIEXKATITYTO
B OCHOBE ITpe/ICTaBIeHUS.

NHAEKCHI

VHzaekc — 3TO0 ynopsagodeHHBIH (OyKBEHHBIHM WX YUCIOBON) CIIUCOK
CTOJIOIIOB WU T'PYIIIT CTOJIOOB B Tabsutle. TabmUIBI MOTYT UMETH OO0JTb-
III0€e KOJIMYECTBO CTPOK. A TaK KaK CTPOKU He HaXOZAATCA B KAKOM-HUOY/b
oTIpe/ieJIEHHOM TOPsZIKE, TO UX MTOUCK 0 YKa3aHHOMY 3HaYeHUIO MOXKeT
noTpeb6oBaTh BpEMEHM.

Cka)keM, YTO BbI, HAal[pUMep, XOTUTe 06pabaTeiBaTh TabuITy «COTPY-
HUK>» B TAaKOU M10C/IeZJ0OBATETbHOCTH, YTOOBI 3HaUeHUA B CTOIO1Ie «paMu-
JIYis» pacrosaraauch B aipaBUTHOM Mopsizike. Ho Ha Takyio COPTUPOBKY
3amrcel Tabuilel TpebyeTcs onpezieieHHoe BpeMsi. M yem Tab:uiia 601b-
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11e, TeM COPTUPOBKA ITPOXOAUT AoJibllle. IHAEKChI MOTYT OKa3aThCsA Ipe-
KpPacHBIM CpPeZICTBOM 3KOHOMUM BpeMeHU. MIHJeKC — 3TO MogYMHEeHHas
Tabauia, Wiy Tabaria MoAAe P>KKH, KOTOPasi COIPOBOXKIAET CBOIO TabIu-
1Ty IAHHBIX. Ka)KZoM CcTpOoKe TaOIHIThI JAHHBIX COOTBETCTBYET OIpeZe/ieH-
Has CTPOKa TabIUITEI MHAEK cA. VIHAEKC COAePKUT CChUTKM Ha CTPOKHU Ta-
OJIUITEI B 33IaHHOM ITOPSIZIKE U TTO3BOJISIET TOMYYUTh JOCTYIT K CTPOKAM
B COOTBETCTBYIOLIEU NOCIe0BaTENbHOCTH.

VIHAeKCBl MOTYT OBITh IIPOCTHIMH, T. €. 3a/laBaTh MOPSAAOK JOCTyIIa
K ZIJaHHBIM 110 OZHOMY CTOJIOIY, VI COCTaBHBIMU C TIOPSIZIKOM ZIOCTYTIA,
oTpezieisieMbIM ITOC/IeZI0BATEIbHOCTBIO CTOJMOIIOB B MH/EKCE. YIIOPSAZIO0-
YeHMe ZI0CTYIIa MOXKET 33/IaBaThCs KaK IO BO3PACTaHUIO, TaK U 110 YObI-
BaHUIO 3HAaYE€HUU MH/EKca.

VIHIEeKCH MOTYT CO3/1aBaThCs TOJBKO /i 6A30BBIX TAOJIUIl, HE JJIs
npezcTapieHni. OfHAKO IIPU CO3aHUM MTPEACTaBIEHUH MOTYT ObITD HC-
TOJTb30BaHBI MHZIEKCPOBAHHBIE TaOMUIIBI. Hy>KHBIE MHEKCHI CO3/Ial0TCs
3apaHee B MPeJBUAEHUM OyAyIuX 3arpocoB. OHAKO pelleHre O UX HC-
MI0JIb30BAaHMM IPUHUMAET He MOJIb30BaTesb, a CUCTEMA.

XOTA UHZAEKCHI YCKOPAIOT JOCTYT K aKTyaJbHBIM JAaHHBIM, 3aMe/JIsA-
IOT TIPOlleTypy OOHOBIeHM 6a30BO¥ TAaOIUIIBI TIPY BHITTOTHEHUH BCTAB-
KU1, OOHOBJIEHUS WIH YAaJeHUA JaHHbIX. 3aMe/JIeHH e CBI3aHO C TEM, YTO
WH/ZIEKCHI IOJDKHBI OTC/IEKMBATh BCe M3MEeHEeHMs, TPOUCXOAAIIME C HATIO-
HeHHeM Tabsull.

VHaeKCHI, ToA00HO 6a30BBIM TabIMIIAM, MOTYT CO3[aBaThCs M YHUY-
TOXXaTbhCs B IF000€e BpeMsi. COOTBETCTBYIOIIE KOMAaH/bI OTHOCATCS K IO/~
MHOKECTBY fI3bIKa OIlpe/ieJIeHUs JaHHbBIX.

Co3zmaHue UHEeKCa BBIMOTHASTCA IT0 KOMaHIe

CREATE [UNIQUE] INDEX <umsa nHgekca> ON <umsi 6a3oBow Tabnu-
ubl> (<umsa ctonéua> [{ASCIDESC}] [, <umsa cton6ua> [{ASCIDESC}], ...])
[WITH {PRIMARY | DISALLOW NULL | IGNORE NULL}]
34ecs: <UMA MHAEKCa> — UM UH/EKCa;
<M 6a30BOU TAOIUITBI > — UM TaOJIHIIBL, /1T KOTOPOU CO37IAeTCs MH/EKC;
<uM4 cTo0I[a> — MMeHa CTOJIOIOB, IO KOTOPBIM CO3/IaeTCA UHAEKC;
[{ASC|DESC}] — Heobs13aTeIbHBIH TapaMeTp 331aeT CIoco0 YIIOPSAA0YeHNS:

e ASC — 110 Bo3pacTaHUIo MHAeKca (yMOT4aHue);
e DESC — 1o yObIBaHUIO;
[UNIQUE] — Heobs13aTebHbIM TapaMeTp YHUKATbHOCTH UH/IeKCa OTpa-
HUYUBAET JOCTYT TOJBKO K TeM CTPOKaM, KOTOPble UMEIOT
HEIMOBTOPAIIINeCSd 3Ha4eHUA UHEKCa;
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PRIMARY — IIPUCBaNBAaET UH/EKCY CTATyC IIEPBUYHOTIO KJII0Ya;

DISALLOW NULL — 3ampemaet 3HadeHre NULL B cTosnbmax nHzekca
HOBBIX 3aITHCEH;

IGNORE NULL — 3ampelnaeT BKIIYeHNe 3aliceli, UMeIoIUX 3Have-
Hyie NULL B cTosb11ax MHAEKCA.

[Ipumep 93. Co3zaTh B Tabmuie «COTPYAHUK» UHAEKC IO anda-
BUTY 3HAYEHUH CTONOLA «baMIIH».
CREATE INDEX ®amunusa ON CotpyaHuk (bamums);

YHUYTOXXeHMe UHEKca OCyL[eCTBIIAeTC s IT0 KOMaH/e

DROP INDEX <umsi uHpekca>;

VHzeKc, KaK U IIpe/icTaBleHue, OyZeT TakKe aBTOMaTUYeCKU YHUUTO-
*KeH IIPU YHUUYTOKeHUHU ero 6a30B0oi TabIUIIE.
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acCMOTpPeHHbBIE B y4eOHOM MOCOOWY TPUMeEPHI U PEKOMEH/I0-

BaHHBIE /IJI CAMOCTOATEIbHOT'O BHIIIOTHEHUA 3a/laHuA ObLIN

aZipecoBaHbl HaYMHa1eMy oab3oBaTento SQL. Xorenoch 661
Ha/ZleAThCA, YTO OHU B JJOCTAaTOYHOU CTEIeHU IIPOJeMOHCTPUPOBAIH,
CKOJIb 60TaThl U MHOTOOOPa3Hbl BO3MOKHOCTHU 3TOTO A3bIKa. SQL — 3TO
Y A3BIK OMUCAHUSA CTPYKTYPHI 6a3bl JaHHBIX. KpoMe ToOTrO, C ero momo-
IIBIO OCYIeCTBIIAETCA HalloJHeHNe 6a3bl JaHHBIX CoZlep:KaTeIbHOU NH-
dopmaryeit 1 MaHUIYIUPOBaHNUE XPAHUMBIMU JaHHBIMU. A KaK MHO-
roobpasHsl cpe/icTBa crnennudUKaluy 3arpocoB-BeI6Opok! ITO MOTYT
OBITH U IIPOCThIE BBIOOPKU JaHHBIX, M HacTpauBaeMble mapaMmeTpuye-
CKMe 3aIpoChl, ¥ 3aIIPOChl HA COPTUPOBKY U I'PYIIIMPOBKY JJAHHBIX. DTO
MOTYT OBITH 3aIIPOCHI, aZpecyeMble K CBA3aHHBIM TabiuIlaM, U 3aIpo-
CBI C IOZ3aIIPOCAMU.

SQL sABnsieTcsA caMbIM HOMYJAAPHBIM S3BIKOM 6a3 JAaHHBIX. Byayuu
HeIpoLeyPHbIM A3BIKOM, OH IIPOCT B U3YYE€HUU U MOXKET UCIIOJIb30-
BaThCA Kak npodeccruoHasamu, Tak U HenpodeccruoHanaMu. byzere nu
BBl pa3paboOTYMKOM MPUKJIAAHBIX IPOTPAMM, aIMUHUCTPATOPOM Oa3bl
JIAHHBIX WX IIPOCTO KBAMIUPULIMPOBAHHBIM II0JIb30BaTeIeM, XOpollee
mpakTudeckoe 3HaHue SQL momMoXkeT BaM B3auMo/eicTBOBATh c 6a3za-
MM JJaHHBIX.
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ITPUIIOKEHUE

HATIIOJIHEHUE PEJIAIIMOHHBIX TABJIUI]

YYEBHOT O ITIPOEKTA

Tabauya I11
«PaKyabTeT>»
ab6peBuarypa Ha3BaHUe
€eH EcrecTBeHHbBIE HAYKU
UT VIHbopManioHHbIE TEXHOTIOT MU
bdm du3MKo-MaTeMaTUIECKUN
Tabauya I12
«Kadeapa»
mwdp Ha3BaHue daxynsreT
BM Briciras MaTemaTrKa eH
uc VIHbopManioHHbIE CHCTEMBI UT
MM MaremaTr4yeckoe MOZe/IMpOBaHue o™
od Ob6mas ¢usuka eH
nu [MTpuxnagHas uHGopMaTHUKa UT
ad OKcnepuMeHTaNbHAA GU3NKA dm
Tabruya I13
«COTpyAHUK>»

Tab_HOMep | mmudp damunua JOKHOCTh 3apmiara | med
101 1 [Tpoxopos IT.I1. 3aB.kadeapoi 35000,00 p. | 101
102 v CemeHos C.C. IpenozaBaTesb 25000,00 p.| 101
105 v [Tetpos II.II. IpenozaBaTesb 25000,00 p.| 101
153 v Cugoposa C.C. WHXEHep 15000,00 p. | 102
201 Uuc AnzipeeB A A. 3aB.kadeapoi 35000,00 p. | 201
202 Uuc Bopucos b.b. IpenozaBaTesb 25000,00 p.| 201
241 uc ImyxoB I'.T. WHXEHep 20000,00 p.| 201
242 Uuc YepHos Y. Y. WHXEHep 15000,00 p. | 202
301 MM bacos b.b. 3aB.kadeapoi 35000,00 p.| 301
302 MM Cepreesa C.C. IpenozaBaTesb 25000,00 p.| 301
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OkonuaHue maba. I13

Tab_uHomep | urudp dbammnusa ZOJDKHOCTh 3apiata | med
401 od Bonkos B.B. 3aB.Kadeapoit 35000,00 p. | 401
402 od 3atines 3. 3. TperozaBaTelb 25000,00 p.|401
403 od CmupsoB C. C. npernoziaBaTeib 15000,00 p.| 401
435 od Jlucus JI.JI. UHXKeHep 20000,00 p. | 402
501 BM KysHuernos K. K. 3aB.Kadeapoi 35000,00 p. | 501
502 BM Pomanries P. P. npernoziaBaTeb 25000,00 p.| 501
503 BM Cosnosses C. C. npernoziaBaTeib 25000,00 p.| 501
601 o) 3Bepes 3. 3. 3aB.Kadeapoit 35000,00 p. | 601
602 o) Copoxkwuna C. C. TperozaBaTeTb 25000,00 p.| 601
614 ¢ I'puropneB I'.T. HWH)KeHep 20000,00 p. | 602

Tabauya I14
«CrenquaJIbHOCThb»

HOMep HamnpasJieHHue mudp
01.03.04 [IpukiazgHas MaTeMaTuka MM
09.03.02 VHbOpMAaIOHHBIE CHCTEMBI U TEXHOJIOTHUHU uc
09.03.03 [Mpuxiaguas nHGOpMaTHKA mu
14.03.02 flmepHble QU3MKA U TEXHOJIOTHH 0]
38.03.05 BusHec-uHbOpMaTHKa uc

Tabnauuya I15
«JAuCIUILTUHA»
KOZ, 06beM Ha3BaHUe HCIIOJTHUTED

101 320 MaTeMaTHhKa BM
102 160 nHpOpMaTHKA nmu
103 160 ¢dusmka od
202 120 6asbl JAaHHBIX uc

204 160 9JIeKTPOHUKA 0]

205 80 porpaMMUpOBaHue nu
209 80 MO/IeTUPOBaHME MM
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Tabauua I16
«3agBKa»
HOMep KOZ,
01.03.04 101
01.03.04 205
01.03.04 209
09.03.02 101
09.03.02 102
09.03.02 103
09.03.02 202
09.03.02 205
09.03.02 209
09.03.03 101
09.03.03 102
09.03.03 103
09.03.03 202
09.03.03 205
14.03.02 101
14.03.02 102
14.03.02 103
14.03.02 204
38.03.05 101
38.03.05 103
38.03.05 202
38.03.05 209
Tabruya I17
«3aB_kadeapoii»
Tab_HOMep cTax

101 15
201 18
301 20
401 10
501 18
601 8
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Tabauua I18
«THxKEHEp»
TaG_HOMeEp CITeIAaTbHOCTD
153 SJIEKTPOHUK
241 SJIEKTPOHUK
242 IIpOrpaMMUCT
435 SJIEKTPOHUK
614 NIpOrpaMMUCT
Tabruya I19
«[IpennogaBaresb»
Tab_HOMeEp 3BaHUe cTereHb
101 npodeccop I.T.H.
102 JIOLIeHT K..-M. H.
105 JOIIEeHT K.T.H.
201 npodeccop a.$.-M. H.
202 JIOLIEHT K..-M. H.
301 npodeccop I.T.H.
302 JOIIEeHT K.T.H.
401 npodeccop I.T.H.
402 JOLIEHT K.T.H.
403 ACCUCTEHT -
501 npodeccop a.b.-M. H.
502 npodeccop a.b.-M. H.
503 JIOLIeHT K..-M. H.
601 npodeccop a.$.-M. H.
Tabauuya I110
«CTyaeHT»
per_Homep | HoMep dbammnusa
10101 09.03.03 |HwukosmaeBa H.H.
10102 09.03.03 |VBauos U.U.
10103 09.03.03 |Kprokos K. K.
20101 09.03.02 |Angpees A.A.
20102 09.03.02 | Pegopos . D.
30101 14.03.02 |BonpapeHko b.B.
30102 14.03.02 |LIBetkoB K. K.
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OxonuaHue maba. I110

per_Homep | HoMep dbammwmusa
30103 14.03.02 |IletposII.II.
50101 01.03.04 |CepreesC.C.
50102 01.03.04 |Kyzpsasues K. K.
80101 38.03.05 |Maxkapos M. M.
80102 38.03.05 |fIxoBres . 4.
Tabauuya I111
«JK3aMeH»

Jara KOJZ | per_HoMmep | Tab_HOMep | ayAUTOPHUS | OLlEHKA
05.06.2015 |102 |10101 102 1505 4
05.06.2015 |102 |10102 102 1505 4
05.06.2015 202 |20101 202 1506 4
05.06.2015 |202 |20102 202 1506 3
07.06.2015 |102 |30101 105 $419 3
07.06.2015 |102 |30102 101 1506 4
07.06.2015 |102 |80101 102 M425 5
09.06.2015 [205 [80102 402 M424 4
09.06.2015 |209 |20101 302 $333 3
10.06.2015 |101 |10101 501 1506 4
10.06.2015 |101 |10102 501 1506 4
10.06.2015 |204 |30102 601 $349 5
10.06.2015 |209 |80101 301 5105 5
10.06.2015 |209 |80102 301 5105 4
12.06.2015 |101 |80101 502 c324 4
15.06.2015 |101 |30101 503 d417 4
15.06.2015 |101 |50101 501 $201 5
15.06.2015 |101 |50102 501 $201 3
15.06.2015 |103 |10101 403 d414 4
17.06.2015 |102 |10101 102 1505 5
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