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1. KOHCIEKT JEKIIUA

1.1 Jlekmus Ne 1 (2 gaca).

Tema: «BBenenue B 0a3bl JaHHBIX»

1.1.1 BonpochI jJeKIuM:

1. IlonsaTue, Ha3HAaYeHHe 0a3 JAHHBIX.

2. OCHOBHBIC KOMIIOHEHTHI 0a3 TaHHBIX.

1.1.2 Kparkoe coaep:anue BOIPOCOB:

1. IlonsiTHe, Ha3HAYEeHHE 0a3 JAHHDBIX.

B coBpemenHbIX 6a3ax JaHHBIX XpaHATCS HE TOJBKO JaHHbIE, HO U uHpopmanus. ba3za
nanubixX (B/]) — opraHm3oBaHHas CTPyKTypa, MpeAHA3HAYCHHAS NIl XpaHeHUs HWH(OpMaIimw.
CoBpemennbie b/] Mo3BoJIAIOT pa3MeniaTh B CBOUX CTPYKTYpaxX HE TOJIbKO JaHHBIC, HO U METO/IbI
(T.e. MpOrpaMMHBIN KOJI), C TOMOIIbIO KOTOPBIX MPOUCXOIUT B3aUMOJICHCTBHIE ¢ TIOTpedUuTeIeM
WJIU IPYTUMH IIPOTPAMMHO-AIIAaPaTHBIMU KOMIUIEKCAMU.

Cucrembl ynpasienusi 6azamu g1aHubIX (CYB/l) — koMiieke mporpaMMHBIX CPENCTB,
MpeAHa3HAYEHHBIX I CO3[IaHUS CTPYKTYpbl HOBOM 0asbl, HAIIOJIHCHHS €€ COJCp’KaHHEM,
pPEIaKTHPOBAaHUS  COJACPKUMOrO U Bu3yanu3anuu uHpopMmanuu. [lox Buzyanuszanmei
uHpopManuu 6a3bl IOHUMAETCS OTOOP OTOOpa)kaeMbIX JAHHBIX B COOTBETCTBUHU C 3aJaHHBIM
KpUTEpUEM, UX yHopsaodeHue, ohopMIIEHHE U TIOCIENYIOas Bbllaya Ha YCTPOMCTBO BBIBOJA
WJIU TIepe/iadya Mo KaHaJlaM CBSI3H.

CymiecTByeT MHOTO CHCTEM ympaBlieHusi 0asamu JaHHBIX. OHH MOTYT MO-Pa3HOMY
paboTaTh ¢ pa3HBIMH OOBEKTAMH M MPEAOCTABISIOT MOJIH30BATENI0 pa3Hble (QYHKIMH U
cpeactBa. bompmmucTBo CYBJ] ommparoTcsi Ha €IWHBIA YCTOSBIIUMCS KOMIUIEKC OCHOBHBIX
TTOHSITHUM.

2. OcHOBHbIE KOMIIOHEHTHI 023 TaHHBIX.

B/l moxert coxepxarh pasHble THUIBI 00bekTOB. Kaxknas CYBJ] MoxeT peaan3oBbIBaTH
CBOM THUITBI OOBEKTOB.

Tabdauubl — OCHOBHBIE OO0BEKTHI JH000W bBJ[, B KOTOpPBIX XpaHSATCA BCE JaHHBIC,
uMerolecs B 0aze, ¥ XpaHUTCS caMa CTPYKTypa 0a3bl (O, UX THITHI U CBOWMCTBA).

OT14eTsl — IpeIHA3HAYEHBI JIs BBIBOJIA TAHHBIX, IPUYEM JJI1 BBIBOJIA HE HA DKpaH, a Ha
neyaTaromniee yCTpoucTBo (MpuHTEp). B HUX MPHUHSATHI CrieMATbHBIE MEPHI I TPYIITUPOBAHUS
BBIBOJMMBIX JTAHHBIX M JJIS BBIBOJA CIICIIHAIBHBIX AJIEMEHTOB O(OPMIICHHUS, XapaKTePHBIX IS
MEYATHBIX JOKYMEHTOB (BEPXHUI M HIDKHUN KOJOHTHUTYJBI, HOMEpa CTPAHUI], BpeMs CO3JTaHUS
oTyeTa U JPYyroe).

CTpaHMUbI WM CTPAaHUIBI JOCTyNa K JAaHHBIM — CHeluaidbHble O00BEKTH b/l
BhIMOJIHEHHBIE B kKoje HTML, pa3memaembie Ha web -CTpaHuIle W TNepeaaBaeMble KIHEHTY
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BMecTe ¢ He. Cam mo cebe o0bekT He sBimgeTcs bJl, moceTuTeapr MOXKET ¢ €€ IOMOIIBIO
MIPOCMATPUBATh 3aMKCH 0a3bl B MOJISIX CTPAHMIIBI JOCTyMa. T.0., cTpaHUIlbl — HHTephenc MexIy
KJIMEHTOM, CEpBEPOM U 0a30i JaHHBIX, Pa3MEIICHHBIM Ha CepBeEpe.

Makpochl 1 MOAYJIU — MPeHA3HAUYCHBI JJI1 aBTOMATHU3aI[MH TTOBTOPSIIOIIMXCS ONeparuii
npu pabore c¢ cucremoi ympasinenus bJl, Tak u s co3maHUS HOBBIX (YHKIMHA ITyTem
nporpaMmMupoBaHusi. Makpochl COCTOAT M3 MOCIEN0BATENbHOCTH BHYTpeHHUX koMaH] CYB/l u
SIBIISIIOTCSI OJHUM M3 CPEACTB aBTOMATHU3alUU paboThl ¢ 6a30ii. Moaynu co31al0Tcsl CpeiCTBAMH
BHEIIHETO SI3bIKa MPOTrPaMMHUPOBAHUS. ITO OJIHO U3 CPEICTB, C TOMOLILIO0 KOTOPBIX pa3pabOTUHK
b/l MoXxeT 3aloXuTh B HE€ HECTaHJAPTHHIE (DYHKIIMOHAIbHBIE BO3MOXHOCTH, YAOBIETBOPUTH
cnenuduyeckrue TpeOOBaHMS 3aKa34MKa, MOBBICHTH OBICTPOJCHCTBHE CHCTEMBI YIPaBICHUS,
YPOBEHb €€ 3aIIUIIEHHOCTH.

3anpockl — ciyXar IS W3BJICYEHHS JAHHBIX M3 TaOJMIl U TMPEJOCTaBICHUS HX
MOJIb30BaTeNI0 B y100HOM Buje. C MX MOMOIIBIO BHIMOJIHSIIOT OTOOP AAHHBIX, UX COPTUPOBKY H
bunbTpanuio. MOXHO BBIOJHATE NPEOOpa3OBaHWE JAHHBIX TI0 33JaHHOMY alTOPHTMY,
CO371aBaTb HOBBIC TAaOJMIIBI, BBITIOJIHATH ABTOMATHYECKOE 3allOJIHEHHE TaOJWIl JTaHHBIMU,
UMIIOPTUPOBAHHBIMU U3 APYTUX UCTOYHHUKOB, BHIIIOJHATH MPOCTEHIIINE BHIYMCICHUS B TA0IHIIAX
¥ MHOTO€ JIpyToe€.

Oc00EeHHOCTD 3alPOCOB COCTOUT B TOM, YTO OHU YEPHAIOT JIaHHbIE U3 0A30BbIX TAOJHUIl U
CO3[IAI0T HA MX OCHOBE BPEMEHHYIO pe3yibmupyrowyio maoauyy (MOMEeHmanbHbill CHUMOK ) —
o0pa3 oToOpaHHBIX U3 0a30BbIX TabmuIl moseil m 3amuceid. Pabora ¢ oOpa3oM NpOUCXOAUT
opicTpee u 23QdeKTUBHEE, HEXKETH ¢ TaOIUIIaMH, XPAHSIIIUMHUCS Ha )KECTKOM JIMCKE.

O6noBnenne b/ Toxke MOXKHO OCYIIIECTBUTH MOCPEACTBOM 3aripoca. B 0a30Bbie TaOIUIIBI
BCE€ JIaHHBIC BHOCITCS B TIOpPSJKE TMIOCTYIUICHMs, T.€. OHM He ynopsnodyeHsl. Ho mo
COOTBETCTBYIOIIIEMY 3alpoCy MOHO TMOJXYYUTh OTCOPTUPOBAHHBIE U OTPUILTPOBAHHBIE
HY>KHBIM 00pa3oM JIaHHEIE.

dopmbl — cpeacTBa Uil BBOJA JAHHBIX, MPEAOCTABISAIONINE TOJIb30BATEIIO
HEOOXOJMMBIEC IS 3alOJHEHUS TOoJA. B HUX MOXXHO pPa3MECTUTh CHEIUATbHBIC JJIEMEHTHI
yrpaBieHUs (CUCTYHKHU, PACKPBHIBAIOIIMECS CIHCKH, MEepeKIovyarenu, GQIaKKd U mpodee) s
aBToMaTu3aluu BBoja. [Ipumep, 3amonHeHHE ompeAeNeHHBIX Toleil Onanka. [Ipu BeIBOnE

JaHHBIX C IIOMOIIBIO (i)OpM MOKHO IPUMCHATH CIICHHUAJIBHBIC CPCACTBA UX O(l)OpMJ'IeHI/IH.

1.2 Jlekuus Ne 2 (2 gaca).
Tema: «O030p cOBpeMeHHbIX CHCTEM YNpaBJieHUs1 0a3aMH JTaHHBIX)
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1.2.1 Bonpochl JeKum:

1. Onpenenenne CYB/]

2. CoBpeMEHHBIE CHCTEMBI YIIPaBIIeHUs Oa3aMy TaHHBIX.

1.2.2 Kpartkoe coaep:kaHue BOIIPOCOB:

1. Onpenesenne CYB/I.

baza pmanmmeix (BJ]) — Habop JOrMYecKH B3aMMOCBS3aHHBIX JAHHBIX, OIUCHIBAIOIIUI
I/IH(l)OpMaHI/IOHHOC COCTOSHHE OOBEKTOB B pa3iInYHbIX HNPECAMETHBIX obmacTax u 06pa6aTI)IBaCMI)Ie
KOMITBIOTEPHOU TEXHHUKOM.

Cucremoit yHpaBJICHUA OazaMu JAaHHBIX ABJIACTCSA MHpOTrpaMMHas U A3BIKOBad Cpeaa I
CO3/IaHUs, YIIPABIICHUS ¥ 00pabOTKH MH(POPMAIIMOHHBIX 0a3.

Hasznauenne CYB/;

- paboTa ¢ 6a3amMu Ha BHEIIHEH (TUCKH, JIEHTHI U T. /I.) U OTIEPATHBHON ITaMSATH;

- COBMECTHBIH JIOCTYM MOJb30BATENCH;

- KOHTPOJIb U3MEHEHUH, apXUBUPOBAaHNE M BOCCTAHOBIICHNE 0a3;

- IPEIOCTaBIIEHUE SA3bIKA JOCTYIIA Il 00padOTKH HH(OPMAITUH;

- YTHIUTHI JJIS1 CO3/IaHusl, MOAU(DHUKAIINY U YIIpaBlIeHUs 0a3aMu.

2. CoBpeMeHHbIE CHCTEeMbI YIpaBJieHHs 0a3aMu JaHHBIX.

Texnonorus “Knuent-cepBep” — TexHosorus, pasaenstomas npuioxenue- CYB/l Ha nse
YacTU: KIMEHTCKYI0 (MHTEpaKTHBHBIA Tpapuueckuil uHTepdeiic, pacrnolioKeHHbI Ha
KOMIIBIOTEpE TMOJIb30BATENsI) U CepBEP, COOCTBEHHO OCYILECTBISIONINI yIpaBiIeHHE JaHHBIMHU,
pa3nenenue WHPOpMAIMU, AIMUHUCTPUPOBAaHME U  OE30MACHOCTb, HAXOJAIIMICS Ha
BBIZICJICHHOM KOMITbIOTEpe. B3aumopeiicTBue “KiMeHT-cepBep”’ OCYIIECTBIIETCS CIETYIOIIUM
00pa3oM: KJIMEHTCKas 4YacTh MPHUJIOKEHUS (PopMupyer 3ampoc K cepBepy 0a3 JaHHBIX, Ha
KOTOPOM BBITIOJIHSIIOTCS. BCE KOMAH/IbI, a PE3yJIbTaT UCIIOJHEHHUS 3a1IpOCa OTIPABISAETCS KIIUEHTY
JUISE TIPOCMOTpa ¥ HUCIHONB30BaHUA. JlaHHas TEXHOJNOTHsI TpPUMEHSETCs, KOorja pa3Mepsl 0a3
JIAaHHBIX BEJIMKHU, KOTJAa BEIUKH pa3Mepbl BBIUMCIUTEIBHON CETH, U MPOU3BOJIUTEIBHOCTh MPHU
00paboTKe MaHHBIX, XPAHSIIUXCA HE HA KOMITBIOTEPE TMOJIH30BaTENs (B KPYIMHOM YUPEKICHUU
OOBIYHO HMEET MEeCTO HMMEHHO Takas CuTyarnus). Eciu TeXHOJOTHs ‘KIMEHT-CepBep Ha
NpUMEHSIeTC, TO sl 00paboTKM [axe HECKONbKHX 3amuceld Bech (aill Komupyercs Ha
KOMIIBIOTEp TOJIb30BaTeNsl, a TONBKO 3areM oOpabatwiBaercs. [Ipum sTOM pe3ko Bo3pacraer
3arpy3Ka CeTH, U CHUKAETCS MPOU3BOUTEIBHOCTh TPYAa MHOTUX COTPYIHHKOB.

MicrosoftAccess,  MicrosoftVisualFoxPro, = MicrosoftVisualBasic  obGecrneunBaroT
cpeacTBa Uil CO3JaHUS KIMEHTCKUX YacTed B NPHIOKEHUSX ‘KIMEHT-CepBEp”’, KOTOpHIE
CoueTaroT B cebe cpeAcTBa MpocMoTpa, rpaduyecKkuil WHTEpQEic U CpelcTBa MOCTPOCHUS
3ampocoB, a Microsoft SQL Server sBisieTCs Ha CETOMHSIIHUKN JIEHb OJTHUM W3 CaMbIX MOITHBIX

cepBepoB 0a3 TaHHBIX.



OLE 2. 0 (ObjectLinkingandEmbedding — cBs3biBaHHEe W BHEApPEHHE OOBEKTOB) —
CTaHJApT, ONMCHIBAIOIIMN MpaBWIa WHTETPAllMH MPHUKIATHBIX mporpamm. Ilpumensiercs ms
MCIIOJI30BaHUs BO3MOKHOCTEN Ipyrux npuiokeHuit. OLE 2. 0 ucnonbs3yercs J1s onpeneaeHus
U COBMECTHOI'O HCIIOJBb30BAaHUS OOBEKTOB HECKOJIBKUMHU MPHWIOKEHUSIMH, KOTOpPbIE
NOJJIEPKUBAIOT JaHHYIO TexHoJorui. Hanpumep, ucnonszoBanue B cpene Access Tadmuiy Excel
U €r0 MOIIHBIX CPEJICTB MOCTPOSHUS JUarpaMM MJIM WCIOJIb30BAHUE JAHHBIX, MOATOTOBICHHBIX
Access, B OTYETaX COCTaBJICHHBIX B penakrope TeKcToB Word (CBS3bIBaHHE WM BKIIOUCHHE
00BbeKTa).

OLE Automation (ABtomatuzamusi OLE) —xommonent OLE, mno3Bossonuit
IPOTPaMMHBIM ITyTE€M YCTaHABIMBATh CBOMCTBA M 3a/1aBaTh KOMAaHIBI JJISi OOBEKTOB JPYroro
npuioxenus. [lozBomsier 0e3 HEOOXOAMMOCTH BBIXOAA WM TIepexoja B JPYroe OKHO
UCIIOJIb30BAaTh BO3MOYKHOCTH HYXHOTO mHpuioxeHus. [lpunokeHue, Mo3BONSIONIEe APYTUM
NPUKIAJHBIM [pPOrpaMMaM HUCIHOJB30BaTh CBoM 00bekThl Ha3biBaeTciOLE  cepBepom.
[Tpunoxxenue, kortopoe MoxkeT ynpasisaTh oObekTamu OLE cepBepoB HasbiBaeTcsi OLE
koHTposuiep unu OLE ximeHT. M3 paccMOTpeHHBIX MporpaMMHbIX cpenctB B kauectBe OLE
cepBepoB MOryT BbICTymaTh MicrosoftAccess, a Ttakke MicrosoftExcel, Word u Graph....
MicrosoftVisualFoxPro 3. 0 u 5. 0 moxer BoicTynarh Toibko B Buae OLE kiamenta. RAD
(RapidApplicationDevelopment — Beictpas pa3paboTka MpHIOKEHHI) —OJAX0] K pa3paboTKe
NPUIOKEHNH, MPEIyCMATPUBAIOIINN [HPOKOE HCIOIH30BAHWE TOTOBBIX KOMITOHEHTOB W/HITH
OpUIOKEHHH W TmakeToB (B TOM 4yHciae OT pa3Hbix mpousBogureneit). ODBC
(OpenDatabaseConnectivity — oTKpBITBIi JOCTYI K 06a3aM JTaHHbBIX ) —“TE€XHOJIOTHSI, TO3BOJISIOIIAs
MCIIOJIb30BaTh 0a3bl JaHHbBIX, CO3JaHHbIE IPYTUM MpUIIokKeHHeM rpu nomoru SQL.

SQL  (StructuredQueryLanguage — s3bIK CTPYKTYPHPOBAaHHBIX  3alpOCOB) —
YHUBEPCAJIbHBIN S3bIK, MPEJHA3HAYCHHBIN AJIS CO3/1aHUS U BBINOJIHEHHS 3alpOCcOB, 00pabOTKU
JTAHHBIX KaK B COOCTBEHHOW 0Oa3e MaHHBIX NMPHIJIOKEHMs, TaK U ¢ 0a3aMM JaHHBIX, CO3JaHHbIX
JpYyruMu HpuioxeHusaMmH, nogaepxkuparommmu  SQL. Taxxkxe SQL npumensercs mns
yIIpaBJICHUS PEAIIMOHHBIMA 0a3aMH JJAHHBIX.

VBA (VisualBasicforApplications — VisualBasic mis ITpunoxenuii) — pa3HOBUIHOCTh
00BEKTHO-OPUEHTHPOBAHHOTO  s3bIKa TMporpamMMmupoBaHus VisualBasic, BcTpauBaemas B

IIPOTrpaMMHBIE MaKETHI.

1.3 Jlekmus Ne 3 (2 gaca).
Tema: «Apxutekrypa CYB/I»

1.3.1 Bonpocwbl jeknum:



1. Apxurektypa CYB/I.

2. YpOBHHU apXUTEKTYpHI.

1.3.2 Kparkoe coaep:xanue BONPOCOB:

1. Apxurekrypa CYB/I.

B cpene CYBJ] M0OXHO BBIACIUTD MSTh OCHOBHBIX KOMIIOHEHTOB:

1) Anmaparaoe ob6ecneuenune. Oauu CYBJl mpenHasHaveHbl ISl pabOThI TOJBKO C
tunamu OC mnu 000pysoBaHMs, APYTHe MOTYT paboTaTh C MIMPOKUM KPYrOM amrmapaTHOToO
obecrieuenus u paznuaabiMu OC. [l pa6otel CYB/] 00b19HO TpeOyeTCcsi HEKOTOPBI MUHUMYM
OMEepaTUBHOM M JUCKOBOW MaMsITH, HO €€ MOXET OBbITb HEJAOCTATOYHO ISl JOCTHIXKEHHS
IPUEMJIEMON TPOU3BOIUTEIBHOCTH CUCTEMBI.

2) IlporpamMHOe obecrieyeHre. DTOT KOMIIOHEHT BKJIFOYACT OINEPAIIMOHHYIO CHCTEMY,
nporpamMmmHoe obOecrneueHue camoir CYDBJ/l, mpuxiagHpie MporpaMMbl, BKJIIOYash M CETEBOE
nporpammHoe obecrneuenue, eciu CYBJl ucnone3yercs B cetd. OOBIYHO MPUIIOKEHUS
CO3Ar0TCS Ha s3BIKaX TpeThero mokojieHus, Takux kak C, COBOL, Fortran, Ada wimm Pascal,
WIM Ha sI3bIKax 4E€TBEPTOro MOKOJIeHUs, Takux kak SQL, omepaTopbl KOTOPBIX BHEAPSIOTCS B
MPOrPaMMBbI Ha SI3bIKaX TPETHEro MOKOJIEHUS.

3) Manuble — HanOoOJIee BAKHBIA KOMITOHEHT C TOYKH 3PEHHUS] KOHEUYHBIX MOJIb30BaTECH.
ba3a naHHBIX cOIEpKUT Kak paboune JaHHbIE, TaK U METaJaHHbIE, T.€. "TaHHbIE O JaHHBIX'".

4) TloxcuctemMa CpeCTB MPOCKTUPOBAHUS MPECTaBIsICT co00N HaOOp MHCTPYMEHTOB,
YNPOLIAIOIIUX NMPOESKTUPOBAHUE U peanu3aluio 0a3 JaHHBIX W UX npuioxeHuid. Kak mpasuio,
ATOT HabOp BKJItOYAET B ce0s cpeicTBa A co3jaHus Tabiuil, (opM, 3alIpOCOB U OTYETOB.

5) IMoacucrema 00paboTKHM oOecreunBacT 00pabOTKY KOMIIOHEHTOB MPHUJIOKCHHUM,
CO3JJaHHBIX C TIOMOIIBIO CpeACTB TMpoekTupoBaHus. Hampumep, B Access 2003 wumeercs
KOMITOHEHT, PeaIu3yIOUIHi MOCTpoeHUe GOPMBI U CBSI3bIBAIOLIUI 3JIEMEHTHI (POPMBI C TaHHBIMU
TaOJIHII.

2) YpoBHH apXHUTEKTYpPbl

Cy1iecTByeT Tpu OCHOBHBIX YPOBHSI apXUTEKTYpPbI WM TPU YPOBHSI ONKCAHUS HIIEMEHTOB
JAHHBIX. DTO BHEIIHUM, KOHIENTYaJlbHbII U BHYTPEHHUH YPOBHHU, KOTOpbIE (OPMHUPYIOT TaK
Ha3bIBAEMYIO TPEXYPOBHEBYIO apXUTEKTYPY.

BHemHuil ypoBeHb - ypOBEHb, Ha KOTOPOM JIaHHBIE BOCIPUHUMAIOTCS TIOJIB30BATENSIMH,
torna kak CYB/I u onepanmoHHasi CUCTEMa BOCIPUHUMAIOT JIaHHBIE HA BHYTPEHHEM YPOBHE.

KonnenrtyanbHbIil ypoBeHb MpEJICTaBICHHUs JaHHBIX OCYIIECTBISET OTOOpakeHue
BHEIIIHETO YPOBHS Ha BHYTPEHHUH U 00ecrieunBaeT TpedyeMyto He3aBUCUMOCTb JIPYT OT Apyra.

BHemnuii ypoBeHb - 3TO MPEICTaBICHUE JAHHBIX C TOYKHU 3PEHHUS MOJIb30BaTENICH. DTOT
YpOBEHb OMMCHIBAET MOJIb30BATENbCKYIO YacTh B/l, T.e. yacTh, KOTOpask OTHOCUTCS K KaKJIOMY
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MOJIb30BaTEN0. BHENIHUI YpOBEHb COCTOMT M3 HECKOJIBKMX BHENIHUX NpeAcTaBiieHHi bas
Jannbix. Kaxaplii IOnb30BaTelb MMEET J€I0 € IPEACTABICHUEM «PEAIBHOIO MHpay,
BBIpO)KEHHBIM B Haubosiee ynoO0HOW ansi Hero Qopme. BHemHee mpencraBieHuE COACPIKUT
TOJBKO T€ CYIIHOCTH, aTpuOyThl U CBSI3M, KOTOpbIE MHTEpECHbI IHOib30BaTento. Jpyrue
CYILIHOCTH, aTpUOYTHI U CBA3U, KOTOPbIE €My HEMHTEPECHBI, TAK)KE MOT'YT OBITh IIPEJCTABIIECHbI B
b1, Ho monb30BaTeN b MOXKET J1a3Ke HE M0/103pEBaTh 00 UX CYIIECTBOBAHUMU.

KonnenryanpHblii ypoBeHb - 3TO oboOmiaromee npectasieHue bJ[. DToT ypoBeHb
OIMCHIBAET TO, KaKWe AAaHHbIC XpaHATcA B BJ/I, a Taxke CBA3H, CyIIECTBYIOIUE MEXAY HHUMHU.
OTOT YypOBEHb COJEPXKMT JIOTUYECKYIO CTPYKTYpy Bcell B/l (¢ Touku 3peHust aiMuHHCTpaTopa
BJ1). ®akTryecku 3TO NOJTHOE MPEACTaBIeHUE TPEOOBAaHUN K JAHHBIM CO CTOPOHBI OPTaHU3AIUH,
KOTOpPO€ HE 3aBUCUT OT JIIOOBIX COOOpaXKeHWH OTHOCHUTENbHO crmocoba mx XpaHeHus. Ha
KOHLENTYaJIbHOM YPOBHE MPEACTABIIEHBI CIEAYIOLIUE KOMIIOHEHTBI:

- BCE CYIIIHOCTHU, UX aTpUOyThI U CBS3H;

- HaKJIaJIbIBA€MbIE HA JaHHbIE OTPAHUYCHUS;

- ceMaHTH4ecKasi UHQopMalys O JaHHbIX (CBSI3aHHAs CO 3HAUEHUEM, CMBICIIOM);

- HH(bOpMaL[HH 0 MCpax obecreyeHnss 6€30IaCHOCTH U MOAACPIKKH HCIIOCTHOCTU NAHHBIX.

1. 4 Jlekuusi Ne 4,5 (4 yaca).
Tema: «Moaen JaHHBIX»

1.4.1 Bonpocsl JeKIUH:

1. TloHATHE MOJIECH TAHHBIX.

2. Nepapxuueckas MOJIeIb TaHHBIX

3. CereBas MoJieJIb TaHHBIX

4. PensiumoHHas MOJIETb TaHHBIX.

1.4.2 KpaTkoe coaep:xaHue BONPOCOB:

1. IlonsiTe Moae M JaAHHBIX

[Tox Momenpi0 TaHHBIX TOHUMAIOT HEKOTOPYIO (hOpPMaIbHYIO TEOPHUIO MPEJCTABICHUS U
00paboOTKK JaHHBIX, BKIIOYAIOIYIO METOABI OMHUCAHUS TUIIOB M JIOTUYECKUX CTPYKTYp JaHHBIX
(acmekT CTPYKTYphI), METOIBI MAaHUITYJIUPOBAHUS JTAHHBIMH (aCIIEKT MaHUIYJISAIIAN) U METOJIbI
OIMCAHUS Y TIOJIJICPIKKH IICIIOCTHOCTH JIAHHBIX (ACTEKT IEJIOCTHOCTH).

Monenb JaHHBIX — 3TO CIIOCO0 MOAENUPOBATh, MHCTPYMEHT. Moienb 6a3bl JaHHBIX — 3TO
pe3yNIbTaT UCIOIB30BAHMS 3TOTO CIIOCO0a /ISl MPOSKTUPOBAHUS 0a3bl TaHHBIX.

Breigensitor 5 Moseneit qaHHBIX: HepapXudeckas, ceTeBas, (He)pesiuoHHas U 00BEKTHO-
opueHTUpoBaHHYI0. K paHHUM MOJIeIsIM TaHHBIX TIPUHITO OTHOCUTH HEPAPXUUECKYIO U CETEBYIO
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mozaenu. CYBJI, peanusyronye ux, MOSBHINCH MEPBBIMA U 3QJI0KHUIM OCHOBBI TEXHOJIOTHH 0a3
naHHBIX. OOIIHe YepThl pAaHHUX MOJIETICH:

1. «BelpacTanue» u3 npaktuku. ChHavana mnossmsmmcs CYBJ], a  morom
bopMyIUPOBATUCH MOJIOKEHUS COOTBETCTBYIOUIEH Mojnenu AaHHbIX. Kak cienctBue, B OCHOBE
nepapxuueckux u cereBbix CYB/l He mexuT ctporuit u GopMaibHBIA MaTeM. alrnapar, a MOJIeIu
JIAHHBIX UMEIOT CKOPEE OMUCaTEIbHBIN XapaKTep.

2. opraHuzanuys JOCTyIa K JaHHBIM Ha yPOBHE OTIENbHBIX 3amucedl. Mepapxudeckas u
ceTeBas MOJEIM MPEIIOoJaraloT OMepanuy ¢ OTAEIbHBIMU 3alHCSIMH — MOMCK KOHKPETHOMH
3aIKcH, Iepexo/Ibl K cIeaAyouei/mpeapiayiei 3anucsam 1 Tak aanee. COOTBETCTBEHHO, U SI3bIKU
JUist pabOThl C JIaHHBIMU B UEPApXMUYECKUX U CETEBbIX — uMImeparuBHble (mociae SQL Obuia
no0aBicHA).

3. cmabopa3BuTas (MO CpaBHEHHIO ¢ pensiuuoHHbIMH bJ[) cucrema orpanuueHuit
LEJIOCTHOCTH.

2. Uepapxuueckasi MOJ€eJIb JAHHBIX

Hepapxudeckass MOJEIb SIBIISICTCSI IEPBOM U TMOSIBIJIACh BMECTE ¢ Hamboliee M3BECTHOU
CYB/J, ee peammsywmeir — cucremoit IMS (Information Management System) pa3paboTku
kommnanuu IBM. Ota CYB/] Obuia BeimynieHa B 1968 roay u CyliecTByeT U pa3BUBAETCS 10 CUX
nop. Jlanueie opraHu3yroTcs B Bujae uepapxuu. OCHOBHBIMU TOHSATHUSMH JTaHHOW MOJENH
SBJISIFOTCSL 0a3a TaHHBIX, CETMEHT U TIOJIE.

[Tone — 3TO MUHUMAaNbHAS €IMHUIA JAHHBIX, KOTOpas MPEACTaBIseT co00i Hememmmoe
uenoe. To ecTb, HampuUMep, €CIM HAM HY)XHO XPaHWUTh B IOJE aJPEC, TO BBIAEIUTH B HEM
AJIEMEHTHI (HampuMep, peruoH, Topo, YIWIly) U Moydarh HocTyn K HuMm cpeacrBamu CYB]]
HEBO3MOKHO, 3TO HY)KHO pE€ajM30BBIBATH HAa YPOBHE MpPHUKIaIHON mporpammbl. Habop moneit
oOpa3yeT cerMeHT (WM 3amuch). B cermMmenTe AOMKEH ObITh OIpeesieH KoY — Mojie Wik Habop
noJiel, 3HaYeHHe KOTOPOr0 MOXKET OJHO3HAYHO HIACHTHU(PHUIMPOBATh KOHKPETHBINH HK3EMILISIP
cermenTa. CerMeHTBl 00pa3yloT MEXIy cOOON CBSI3U THUIA «POAUTEIH-IOTOMOK». [Ipu »aTOM Yy
CEerMeHTa MOXET OBITh  MPOU3BOJBLHOE KOJIMYECTBO TOTOMKOB, HO TOJIBKO OJWH POAWTENb. B
BEpIIMHE HWEpapXHH KOPHEBOW CerMeHT - 0e3 poauTens. Bce CerMeHThl B COBOKYMHOCTH
00pa3yroT IPEBOBUAHYIO CTPYKTYPY, KOTOpasi U sABisieTcs 0a30i naHHbIX. Cxema 0a3bl JaHHBIX —
3TO HAOOP TaKUX JEPEBbHEB.

3. CeTeBast MOJI€JIb JAHHBIX

CyBI[, pCAM3YOIINUEC CCTCBYIO MOJACJIb JAHHBIX, MOSABUWIIMCH HOYTU OJHOBPCMCHHO C

uepapxudeckumu CYB/I. [osunace B 1971 rony. Hanbonee uzsectnas CYB/I, peanuzyromas
apxutektypy CODASYL, IDMS (mpunamnexut komnanuu ComputerAssociates U mpojaercs

noa HanmeHoBanueM CA IDMS/DB).



CeTeByr0 MOJIEb TAHHBIX MOXHO CUMTATh PACHIMPEHUEM Hepapxuueckoil Moaenu. Ecinu
B IMOCJEJHEH Yy 3aMMCU-TIOTOMKA MOXKET HMEThCS TOJBKO OAMH MPEJOK, TO B CETEBOM —
npousBosibHOE KonuecTBo. Cama CYB/I npeacrasisier cob0it HaOOpBI SK3EMILISPOB 3amuceii u
HaOOpHI K3eMIUIIpoB cBs3eid. T.e., ceteBas CYB/] nomyckaeT Hamure MKy 1ByMsi Habopamu
9K3EMIUIAPOB 3aMUCH JII000ro KonuuecTBa cBsizeid. [Ipu 3TOM JBe 3amucu MOTYyT MEHSATHCS
POJISIMU POJIUTENSI U TOTOMKA. XOTS, CTPYKTypa 0a3bl NaHHBIX YCIOXKHSICTCS, 3TO C JUXBOU
OKYyIMaeTcss 3a CYeT HCKIIOYEHUsT HEOOXOIMMOCTH JyONUpOBaHUS JaHHBIX, KOTOpPOE
MPOUCXOAMWIIO OBl TIPH MOJICTUPOBAHUHM CIIOXKHBIX CBsi3eld B uepapxuueckord bJI. Kak wu
uepapxuueckue, ceresble CYB/] npeanonaratoT MaHUITYJISIUIO TaHHBIMU HAa YPOBHE OTJEIbHBIX
3anuceil. TunuyHbple oOmnepanuu: TOUCK 3alHCeil, CO3JaHHUE, YHUUYTOXKEHUE, HW3MEHEHHE,
BKJIFOYCHHE B CBSA3b, HCKIIOUEHHUE U3 CBSI3U, U3MEHEHHUE CBS3H.

T.o., cereBeic CYB]J] mpemocTaBisroT O0jbIle BO3MOXXHOCTEH, HO OJHOBPEMEHHO,
TpeOyIOT OONBUINX BBIYUCIUTEIBHBIX PECYPCOB M 0OJIEe CIOXKHBIX alrOPUTMOB JUIsl pabOTHI €
JTAHHBIMHU.

4. PesisumoHHasi Mo/1eJIb JAHHBIX.

PensimonHas mMozenb JaHHBIX BEAET CBOIO UCTOpUIO ¢ yOnukanuu B 1970 roxy paboTsl
Onrapa Koana «Pensunonnas Mojieb JaHHBIX JIsl OOJIBIIUX COBMECTHO HMCIIONIb3yeMbIX 0aHKOB
naHHbix». OHa OCHOBBIBAETCS Ha MaTeMaThueckoM «pyHmaameHTe». KitodyeBoe moOHSTHE
pelsIIMOHHOM Mojenu — oTHomieHue (aHria. Relation) ompeneneHo B TepMHUHAx TEOPHUH
MHOkeCTB. COOTBETCTBEHHO, ONEPallUU HaJl OTHOLIEHUSIMH TAKKE OCHOBBIBAIOTCS HA ONEPALIHIX
Haj MHoxkectBamu. Cam Kopa mpeasiokun BOoceMb ONEpaluii, KOTOpble, B COBOKYITHOCTH C
OTHOIIICHUSIMH, O0pa3yroT peisiuoHHyto anredpy. IlpennmoskeHHslii HaOoOp omnepanui
M30BITOYCH, TaK KaK 4YacTh OMNEpalfii MOXKET ObITh BhIpakeHa depe3 apyrue. Ho MHOXkecTBO
omepanuii BBHIOpAHO UCXOAS U3 COOOpakeHWil ynoOCTBa MX HCIONB30BaHMS. YKE W3
MPUBEICHHOTO OIMUCAHUS TMOHSATHO, YTO PETSIMOHHAs MOJEJIh OPHEHTHpPOBaHA Ha PadoOTy C
MHOKECTBAMU 3aIMCeH, a HE C OTJACIBHBIMH AK3EMIUIIPAMHU. DTUM OHA PAJAUKAIBHO OTIWYAETCS
OT OCTaJbHBIX MoOJENed AaHHBIX. [IpocToTa W MOIIL PEISUUOHHOW MOAENH TO3BOJIMIN
peanusytonm ee CYB]] 3aBoeBaTh MEPBEHCTBO HA PHIHKE CPENICTB YIpaBIeHUS Oa3aMH JaHHBIX

" BBITCCHUTDH OCTAJIbHBIC PCIICHUA HA HCpI/I(bCpI/IIO.

1. 5 Jleknust Ne 6,7 (4 uaca).
Tema: «PeasinmoHHAsA MOJe]Ib JAHHBIX»
15.1 Bonpocsl Jeknun:
1. [TonsiTne noMeHa, aTpudyTa, KOPTEkKA, OTHOIICHHS.
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2. TabnuaHOE TIPEICTaBICHUE OTHOIICHHMS.

3. Cxema OTHOIICHHMS.

4. TlepBUYHBIC U BHEITHUE KITIOYN

1.5.2 Kpartkoe coaep:xkaHue BOIIPOCOB:

1. IlonsiTHe JOMeHA, aTPUOYTA, KOPTEXKA, OTHOUIECHUSI.

[lepBbie Tpw OTHOCSTCS K DJIEMEHTaM JIAaHHBIX, OCTAIbHBIE — K CTPYKTypam,
00BCAMHSIONTUM SJIEMECHTBI.

THNE A=HHEL

A
~ ™y
L neie CTpOKK OeHErH
UMCE GHMEDNDE
OiameHe
o
- i~
Homepa Hmenz Fazmeprl Homepa

AponNYCHOE ERONAT OTAenoE

NEFBEMYHEIR

_w_l ATPHENTEI

a C COTp_HOMep | cOTp_MMA | CcoTp_g3apn  COTP_OT/A_HOMEp _I

L TI:I 2034 HeaHoe 142 o0 0 "

Elu ; - 2035 NeTpoe 144,000 310 E

E ﬂ 2036 Chgopoe | 62,000 13 E

HE E 2937 hegopoe 110,000 0 };{
H i 2033 HeaHoES 112,000 HE

JI71st penAioHHON MOJIENH JaHHBIX THUIT UCIIOJIb3YEeMbIX JaHHBIX HE BakeH. TpeboBaHme,
YTOOBI TUI JAaHHBIX OBUT MPOCTHIM, HY’KHO MOHHUMATh TaK, YTO B PEJSIIMOHHBIX OMEPAlUAX HE
JOJKHA YUUTHIBATHCSI BHYTPEHHSS CTPYKTypa HaHHBIX. KOHEYHO, MOMKHBI OBITH OIMUCAHBI
JIEUCTBUSI, KOTOPBIE MOXKHO MPOU3BOJIUTH C TAHHBIMU KaK C €IMHBIM IICJIbIM, HAI[PUMED, TaHHbIC
YHCIIOBOTO THIA MOXKHO CKJIQJIbIBATh, IJI1 CTPOK BO3MOJKHA OINEPALUs KOHKATCHAIUU U T. 1.

B pensumoHHONl MOJenM JAaHHBIX C TOHATHEM THUN JAHHBIX TECHO CBSI3aHO
MOHSTUE IOMEHA, KOTOPOE MOKHO CUMTATh YTOUHEHUEM THIA JAHHBIX.

[Tonstue nomena Oonee crnenupuyHO I 0a3 MAHHBIX, XOTS M HMEET HEKOTOPHIC
AHAJIOTHH C TIOATHIIAMH B HEKOTOPBIX SA3BIKAX MPOrpaMMUpoBaHus. B camoM o01ieM Buie 10MeH
OTIpefieNiIeTCs 3a/laHueM HEKOTOPOTo 0a30BOTO THUIA TAHHBIX, K KOTOPOMY OTHOCSITCS DJIEMEHTHI
JIOMEHA, U MPOU3BOJBHOIO JIOTUYECKOTO BBIPAKEHHSI, TPUMEHSAEMOTO K 3JIEMEHTY THIA JaHHBIX.
Ecnu BblYMCIEHHE 3TOr0 JIOTMYECKOIO BBIPAKEHUS HAET pe3yibTaT "MCTUHA', TO 3JEMEHT
JTAHHBIX ABJISIETCA SJIEMEHTOM JIOMEHA.

HaubGonee mnpaBuiIbHOW WHTYUTUBHOW TPAKTOBKOW TMOHSATHS JIOMEHA  SBIISETCS

MOHUMAHHEC JOMCHA KaK JOIMYCTUMOT'O ITOTCHIIMAJIBHOI'O MHOKCCTBA 3HAUCHUH JAaHHOI'O THIIA.
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CnenyeT OTMETUTh TaK)K€ CEMaHTHYECKYI0 Harpy3Ky TOHATHS JIOMEHa: JaHHbIE
CUMTAIOTCS CPaBHUMBIMU TOJIBKO B TOM Cllyyae, KOrJa OHHU OTHOCSTCS K OJHOMY JOMEHy. B
HalleM Ipumepe 3HadeHus 1omeHoB "HoMepa nponyckoB" u "Homepa rpynn" oTHOCSTCS K THUITY
LENbIX YHCET, HO HE SBISAIOTCS CPaBHUMBIMHU. 3aMETHUM, YTO B OOJIBIIMHCTBE PENISALIMOHHBIX
CVYB/l nousiTue q1oMeHa He UCTIOJIb3YETCA.

JloMeH XapaKkTepu3yeTcs CIeyIOIUMU CBOICTBaMHU:

e JlomMeH uMeeT yHHKaJIbHOE UM (B IIpezenax 0a3bl JaHHBIX).

e JlomeH onpe/iesnieH Ha HEKOTOPOM IIPOCTOM THUIIE ITaHHBIX WM Ha IPYTrOM JJOMEHE.

e JloMeH MOXET HMETh HEKOTOpPOE JIOTMYECKOE YCJIOBHE, IO3BOJIAIONIEE OIUCATh
MIOJIMHO>KECTBO JIaHHBIX, JOIMYCTUMBIX JUIsl JAHHOTO JJOMEHA.

JloMeH HeceT ONpe/IeNIEHHYIO CMBICIIOBYIO HArpy3Ky.

Otnnuue JOMEHa OT TOHATHUS TOJMHOMKECTBA COCTOUT MMEHHO B TOM, YTO JOMEH
OTpakaeT CEMaHTHKY, OINpeAeNCHHYI0 MpeIMeTHON 001acTbio. MoxkeT ObITh HECKOJIbKO
JIOMEHOB, COBIAJAIOIIMX KakK IOJAMHOXECTBA, HO HECyIIMe pa3inyHblii cmbici. Hampumep,
nomensl "Bec neramu" u "HwMeromeecss KoiMuecTBO" MOXKHO OJIMHAKOBO OIKUCATh Kak
MHO>KECTBO HEOTPHIIATEIbHBIX I[EJIBIX YUCEI, HO CMBICI 3TUX JOMEHOB OYAET pa3Iu4HbIM, H 3TO
OyIyT pa3nuyHbIe JOMEHBI.

ATpuOYT ecTb HuMS, IOCTaBJIEHHOE B COOTBETCTBUE JOMEHY U IIpEJCTaBiIsIoIIee
CEMaHTHUYECKU 3HauuMoe cBoiicTBO oObekTa I10. Ecnu noMeHy mocTaBieHO B COOTBETCTBUE
UMs, TO TOBOPST, YTO Ha JIOMEHE OIpeneleH aTpuOyT. ATpuOyT NPUHHMMAET 3HAYCHHs Ha
JIOMEHE.

Ha ogHoM M TOM e JOMEHE MOXHO ONpEAENUTh NPOU3BOJIBHOE YHCIO aTpHUOYTOB.
ATpuOyTBHI, OIIpe/ielIeHHbIE Ha 00111eM I0MEHE, HacIe1yIOT €ro CBOMCTBA.

OTHOIIEHNE HHTYUTUBHO MOXHO IOHUMATh KakK TabJHILly, 3ar0JIOBKOM KOTOPOIl sIBIIseTCS
CTpOKa aTpuOyTOB, a 3HAYMMBIMH CTPOKAaMM — CTPOKM MX 3HAYEHMH, WIM KakK IJIOCKUH (aii,
OJIHAaKO 3TO HETOYHbIE MPECTABICHNUS.

Ompenenenue 3. MHOXeCTBO KOpPTexke SR, COOTBETCTBYIOIIMX OJHOW M TOM K€ CXeMe
R, Ha3bIBaeTCs OTHOLIEHUEM.

OTHolIEHNE XapaKTepU3yeTCs:

e APHOCTHIO (CTENEHBIO) — YUCIIOM Map <JI0MEH, aTpUOYT> B CXEME;

e MOITHOCTBIO — YUCJIOM KOPTEXEH, COCTaBISAIOIIUX TE€JIO OTHOIICHHUS.

OTHoleHME SBIIAETCS EAMHCTBEHHOM CTpYKTYpHOU enuHunein PM/I.

Koprex, cOOTBETCTBYIOUIMI JaHHOW CXeMe OTHOUICHHUS, - 3TO MHOXXECTBO Map {UMs
aTpulOyTa, 3HAYCHHE}, KOTOPOE COJEPKUT OJHO BXOXKJICHHE KAXKIOTO HMMEHH aTpuoyTa,
MPUHAJICKAILETO CXeME OTHOIICHUS. "3HaueHue" SBIAETCS JOMYCTUMBIM 3HAYEHUEM JOMEHA
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JTAaHHOTO aTpulyTa (WM TUIA JaHHBIX, €CJIM TOHATUE TOMEHA He o AepKUBaeTcs). TeM caMbIM,
CTENEHb WIM "apHOCTB" KOpTEkKa, T.€. UUCIO 3JIEMEHTOB B HEM, COBIIAJAaeT C "apHOCThHIO"
COOTBETCTBYIOIIEH CXeMbl OTHOIICHUS. IlompocTy ToBOps, KOpTEX - 3T0 HAOOp MMEHOBAaHHBIX
3HA4YEeHUH 3a/JaHHOTO THIIA.

OTHOIIEHHUE - ITO MHOKECTBO KOPTEXKEH, COOTBETCTBYIOLIMX OJHOW CXeM€ OTHOUICHHUS.
WHorna, 94To0bl HE MyTaThCs, TOBOPAT "OTHOIIEHUE-cxema" U "OTHOLIeHHEe-3K3eMIusIp', HHOT/1a
CXEeMy OTHOILIEHHS Ha3bIBAIOT 3aroJIOBKOM OTHOILIEHH, a OTHOILICHHWE Kak Habop KopTexeH -
TesIoM oTHoweHus. Ha camom gene, NOHATHE CXEMbl OTHOLICHMs OJIMD)KE BCErO K IOHSTHIO
CTPYKTYPHOIO THIIA JaHHBIX B S3bIKax MPOrpaMMHUpPOBaHMA. bBblI0 OBl BMOJHE JIOTHYHO
paspeliarb OTAEIBHO ONPENEATh CXEMY OTHOIIEHHMS, @ 3aTEM OJIHO MJIM HECKOJBKO OTHOILIEHUM
C JaHHOM CXEMOM.

CaoiicTBa otHomenut PMJI.

OtHomenuss PMJ] o06nanaroT psiioM CBOMCTB, OTJIMYAIOIMX MX KaK OT OOBIYHBIX
TEOPETUKO-MHOKECTBEHHBIX OTHOLIEHHM, TaK U OT TaOJIuLI.

Vuuxanonocmo xopmeoiceu. Tak Kak OTHOLLIEHHE €CTh MHOXECTBO KOPTEKEH, B HEM HE
MOXeET OBITh TyOJIMKAaTOB KOpTEXeH, TO €CTh KaKIbli KOPTEX BCTpPEYaeTcs B OTHOLICHUU
TOJIbKO OJMH pa3. M3 3Toro cBOMCTBa ClieAyeT, 4TO Ka)J0€ OTHOLIEHHE HMEET HEKOTOPBIH
Habop aTpuOyTOB, 3HAYEHHUS KOTOPBIX YHHMKAJIBHO WIACHTHUPUIUPYET KOPTEXKU. DTOT Habop
aTpuOyTOB HA3bIBAIOT BO3MOKHBIM KJIFOUOM OTHOIIEHUS.

Heynopsaoouennocms kopmeoiceii. ITO TakkKe CIEACTBUE TOrO, YTO OTHOILIEHHE —
MHOKECTBO KOpTeXel. MHOKeCTBa HEYNOPSAOYEHHBI, €CIIM UX YHNOPAJOYEHHOCTH CIIEHHAIbHO
HE OrOBOpEHA. 3aMeTHM, YTO B pEaJbHBIX CTPYKTYpax XpaHEHHs JaHHbIE TaK WM HHaue
ynopsiaodeHsl. OJHAaKO y4yeT 3TOH YHNOpPSAJOYEHHOCTH B IMpoLeAypax MaHUIYJIUPOBaHUS
JAHHBIMM clienajd Obl MPUKJIAZHbIE MPOTPaMMBbl 3aBUCSIIUMHU OT (U3UYECKUX CTPYKTYP
xpaHeHus. [1o3ToMy BBefeHHE KaKUX-TMOO TMIIOTE3 00 YHOPSA0YEHHOCTH B KOHIENTYaJIbHYIO
MOJIEJIb TJAHHBIX OBLIO OBl OMIUOKOM.

Heynopsoouennocme ampubymos. OTO CBOWCTBO CIEIYyEeT M3 ONpPENEICHUS] CXEMBbI
OTHOILIEHHSI KaK MHOXKECTBa map <jgomMmeH, arpuOyr>. HeynopsjoueHHOCTh aTpuOyTOB JenaeT
BO3MOXHOH MOAM(DUKALUIO CXEM OTHOILEHHH IMyTeM yJaleHUsl aTpuOyTOB, BCTABKH HOBBIX U
NeperMEeHOBaHUsI aTpUOYTOB U IMO3BOJISIET OTHOCUTEIBHO MPOCTO OMPEAENUThH Psi MOJIE3HBIX
onepanuii HaJi OTHOIICHUSIMU.

Vuuxanvnocme ampubymos. OQHOMMEHHBIE aTpUOyThl HEIOMYCTUMBI, IOCKOJBKY 3TO
MOYKET HMPUBECTH K TOSBICHHUIO B CXEME OTHOILICHMs AYOJMKATOB map (AOMEH, aTpuOyT), 4TO
IPOTUBOPEUYHUT omnpeeneHuo. Kpome Toro, TONBKO YHHMKaJIbHOCTh aTPUOYTOB MOMKET
o0ecrneunTh BO3MOKHOCTh OTHECEHUS 3HAUEHHSI U3 KOPTEXka K ONPEIETICHHOMY JIOMEHY.
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Amomaprocms 3nauenuti ampudymos. CBOWCTBO CIEAyeT U3 OMpeNeicHUs arpulyra.
ATpuOyT NpUHUMAET 3HAYEHMsI Ha JIOMEHE, a JOMEH — IIOJIMHOKECTBO IPOCTOro Tuma. Takum
00pa3oMm, B peNIILIMOHHON TEOPUU HE PACCMATPUBAIOTCS TaK Ha3bIBA€Mble HEHOPMAIM30BAHHbIE
OTHOLLICHHUS.

N3mensieMocTh OTHOIIEHUH. PensiunoHHas MoJenb JaHHBIX pacCMaTpUBaeT OTHOUIEHUE
KAaK CTPYKTYpPHBIN THUIl. THII onpenensercs cXeMOM OTHOLICHUs. Bce kopTekn — 3HaKu Thma —
YAOBJIETBOPSAIOT OJHOM U TOW ke cxeme. Teno OTHOLIEHUS MOYKET U3MEHATHCA BO BPEMEHH.
OtaenbHble KOPTEKU MOTYT JOOABIATHCS WM yHANATbcsa. MOTyT H3MEHSTHbCS 3HaueHUs
aTpuOyTOB B CYILIECTBYIOIIUX KOopTexkax. [103ToMy MOXKHO rOBOPUTH 00 3K3eMILIsIpe (TEKyIeM
3HAYEHHUH ) OTHOIICHHUS C 3aIaHHOM CXEMOi.

Ox3eMIUIsip (3HAYCHHE) OTHOIIEHHWS — 3TO HabOp KOpPTEXEH ¢ 3aJaHHOW CXEMOH,
CYIIECTBYIOIIUN B HEKOTOPBIN (PUKCHPOBAHHBIA MOMEHT BPEMEHH.

2. Tabam4yHOe npeaAcTABJIEHUE OTHOILICHHUS.

[Tpu TaOMMYHOM NpENCTaBICHUH KaXJIOMY KOPTEKY OTHOIICHHS B3aWMHO-OJTHO3HAYHO
COOTBETCTBYET CTpoKa (3amuch) B Tabnuie. Ho He Bcskas Tabnuia mpeacTaBisieT HEKOTOPOe
oTtHouieHue. Tabnuia — 3TO MPSAMOYTOJbHAs CETKa, B S4YCHKaX KOTOPOH MOMKET HAXOJIUTHCS
BCce, uTO yroaHo. IIpu 53TOM pa3nu4HBIE CTPOKM OSTOM TaOIMIBI MOTYT COJEpKaTh B
COOTBETCTBYIOILIMX CTOJIOI[aX OJWHAKOBBIE JaHHble. J[pyrumu ciaoBamM, TaOIMIBI MOTYT
coJlep)KaTh HJACHTUYHBIE CTPOKU. B 3TOM cllydae COBOKYIHOCTb BCEX CTPOK TaOJHIBl HE
SBIIIETCS. MHOXKECTBOM, a 3HAYUT, HE TMPEICTaBisieT coOO0W oOTHomeHus. HamomHio, 4TO
MHOX€ECTBO — 3TO COBOKYITHOCTbh PA3JIMUYHBIX 3J€MEHTOB. TakuM o0pa3oM, Jt000e OTHOLIEHHE
(B OmpeleNeHHOM paHee CMbICIE) MOKHO TMpEACTaBUTh B BHUJE TaONMIBI, HO OOpaTHOE
yTBEpXkKACHHE, BOOOIEe rOBOpsl, HE BEPHO — HE BCsIKas TaOJMIla MPEJCTaBIIIEeT Kakoe-HUOyab
OTHOIIICHHE.

[Ipn mnpencraBneHUM OTHOLIEHHS SBHBIM OOpa3oM B BHUAEC TaONWIBI, €€ Heb3d
paccMaTpuBaTh MPOCTO KaK BMECTHIIMILE JaHHBIX, B KOTOPOE MOXKHO JOOABJISATh HOBbIE 3alHCU
WM yJanarth crapble. JloGaBieHue, yaajaeHue U N3MEHEHNEe JaHHBIX B TaKOW TabJyuIe MPUBOJIUT
a100 K JpyromMy OTHOLICHHIO, JHOO K HHMKAKOMY OTHOIIEHHUIO (€ClIM B TaONUIE OKaXyTcs
OJIMHAKOBBIE 3aIHCH).

TabnuuHoe mpeAcTaBieHUWE OTHOIIEHUH — 93TO Upe3BbIYAHO IJI0JIOTBOPHBIN
TEXHOJIOTHYECKHM MpueM, 00eCeunBIINI CO3JaHNE U IIUPOKOE MIPAKTHUECKOE TPUMEHEeHne 6a3
naHHbIX. To 0OCTOATENBCTBO, YTO OTHOLIEHHS — IPOCTO MHOXKECTBA, MO3BOJIMIO H3y4yaTb
pOoOJIEMBI PETSIIMOHHBIX 0a3 TaHHBIX HAa TEOPETUUYECKOM YPOBHE, B MHpE MaTeMaTHKH (anredpa

MHOKECTB U HCUUCIICHHE NpPEIUKaTOB), a HE TOJBKO B MHpe TexHojJoruu. B pesynbrate
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pazpadbotka CYBJl, KOHKpeTHbIX 0a3 MaHHBIX, S3bIKOB MAaHHUITYJUPOBAHUS TAaHHBIMH, B TOM
yrcie u 8<3b, BoJpy3uiiack Ha TBEpAbIA TEOPETHUSCKUN (DYH/IAMEHT.

Janee mMbl OynemM paccMaTpuUBaTh OTHOLIEHMs, IIPEICTaBiIsAs UX B Buae Tabnuu. Beenem
HECKOJIbKO TEPMHUHOB, KOTOpPbIE OOBIYHO MPUMEHSIOTCS B TEOPUHU OTHOuIeHHH: Tak, roBops o
HeKoTopoM oTHomeHu: (A9 A29..., Am), MBI UMEEM B BUY CIEAYIOIIEE.

0 Otnowenue umeer ums JI. Hampumep, cBeneHus: o ToBapax, XpaHsSIIMXCS Ha CKIIAJE,
00pa3yroT HEKOTOPOE OTHOILIEHUE, KOTOPOMY MO>KHO JaTh UMS CKJIaJ.

0 MmuoxectBa A, A29..., An , I8 KOTOpPBIX OIpeaeiaeHo oTHomeHue JI, umeror
paszIMyHbIe UMEHA, Ha3bIBa€MbIe aTpHOyTaMu OTHOIIEHUSA. MbI Oyznem cuutaTh, uTo A19 A29...,
An — 310 atpulyThl OTHOIIEHUS. COBOKYITHOCTH BCEBO3MOYKHBIX 3HAYEHUH JIFOOOTO0 MHOYKECTBA
c umerem Al (/ =1, 2,..., m) Ha3pIBaeTCa AOMeHOM aTpuOyTra Ar. 3ameTuM emie pas, 4ro B
OTHOIICHUH HE MOXKET OBITh ABYX M 0oJiee OJMHAKOBBIX aTPUOYTOB, XOTS MX JOMEHBI MOTYT
OBITH M OJMHAKOBBIMU (B CMBICIIC paBEHCTBAa MHOKECTB). Hampumep, OTHOIIEHUE CKIIa[ MOXKET
OBITH OIpENECHO AJis aTpuOYTOB HAUMEHOBAaHUE, KOJIMYECTBO, lIeHa U nocTaBIUK. CTPYKTypy
3TOr0 OTHOUIEHMSI MOXHO 3aIlMCcaTh TaK: CKiIaja (HaMMEHOBaHUE, KOJIMYECTBO, [IEHA, TOCTABIIUK).
Kaxnapiii atpulbyr nMeeT CBOM JOMEH — MHOXECTBO BO3MOXHBIX 3HadeHuil. Hampumep,
JIOMEHOM aTpuOyTa KOJIMYECTBO MOXKET OBbITh MHOXXECTBO HEOTpUIATENbHBIX uucen. [lpu
TaOJIMYHOM IPE/ICTABICHUH OTHOIIECHUS KaXKJOMY aTpuOyTy COOTBETCTBYET 3arojIoBOK CTOJIONA,
a JIOMEHY — MHO’KECTBO 3HAUE€HU B ATOM CTOJIOLIE.

O Ilopsaok mepeuucineHus aTpuOyTOB B CTPYKTYpe OTHOIICHHS HE MMEeT 3HauyeHHs.
Wuade roBops, mepecTaHoBKa aTpuOyTOB MECTaMU OCTaBJISIET CAMO OTHOIICHUE MPENKHUM, XOTs
BUJ TaOJMIIBI, MPEICTAaBIAIONIEH ATO OTHOUIEHHE, MeHseTcs. Hampumep, OoTHOIIEHMS CKilaj
(HauMEHOBaHUE, KOJMYECTBO, II€Ha, IOCTABIIMK) M CKiaJ (MOCTaBIIMK, HaMMEHOBaHUE,
KOJIMYECTBO, LIEHA) CUYMTAOTCS SKBUBAJICHTHBIMHU.

O DleMEHTaMH OTHOLIEHUS SABISIIOTCS KOPTEXH — IMOCJIEI0BATEIbHOCTH 3HAYECHUU
aTpuOyTOB OTHOLIEHUS. B OTHOIIEHNN HE MOXET OBITh IBYX U 0oJjiee OJIMHAKOBBIX KOpTEXeil, a
MOPSAZIOK PACIOJIOKEHUSI KopTexel He umeerT 3HaueHUs. [lpu TaOIMUHOM IpeCTaBICHUU
OTHOILIEHHS KaXJIOMY KOPTEXY COOTBETCTBYET CTpoka Taliuibl. CTpOKH TabIuIBl MBI Oyaem
Ha3bIBATh 3AMUCSAMU.

3. CxemMa OTHOIIEHHSA

Cxema oTHomeHHUs 0a3bl JaHHBIX — 3TO UMEHOBAaHHOE MHOXECTBO Hap {uMs aTpulyra,
uMsl JoMeHa (WM TUMA, €CIM TMOHITHE JAOMEHa He mojanepkuBaercs)}. Eciu Bce atpuOyTsl
OJIHOTO OTHOUIEHMsI OINpEAENEHbl Ha pPAa3HBIX JOMEHAX, OCMBICIIEHHO HCIIOJIb30BaTh IS

MMEHOBaHMsI aTprOyTOB UMEHA COOTBETCTBYIOIIMX JOMEHOB (HE 3a0bIBasi, KOHEUHO, O TOM, YTO
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9TO SABJIACTCA BCETO JIHMIIIb y,I[O6HI>IM cImocoOOM MMEHOBAHHS U HE YCTPAHACT pa3jindusa MCKIY

MOHSITUSIMH JJOMEHA U aTpulOyTa).

Cxema 0a3pl JaHHBIX (B CTPYKTYPHOM CMBICIIE) — O3TO Ha0Op MMEHOBAaHHBIX CXEM
OTHOLLIEHHUH.
Koptex, cooTBeTCTBYIOIIUI /aHHOM cxemMe OTHoleHUus B 0a3e JaHHBIX, — 3TO

MHOXECTBO Map {uUMs aTpuOyTa, 3HAUYCHHE}, KOTOPOE COJACPKHUT OJHO BXOXKICHHE KaXKIOTO
UMEHH aTpulyTa, MPHHAJICKALNIETO CXEME OTHOIICHUS. «3HaueHHe» SBISCTCS IOMYCTUMBIM
3HaYeHUEM JOMEHa JaHHOro artpubyra (WM THUMNA MJAHHBIX, €CIU TMOHSITHE JOMEHa He
nojaaepkuBaercs). TeM cambIM, CTENEHb WIH «apHOCThY» KOPTEXa, T.€. YHCIIO DJIEMEHTOB B HEM,
COBIAJIa€T C «apHOCTHIO» COOTBETCTBYIOIIEH CXeMbl OTHOILIEHUA. [lonpocTy roBops, KOPTEX —
3TO HAOOp UMEHOBAHHBIX 3HAYEHUN 3aJaHHOTO TUIIA.

OTHoOIIIEHNE — 3TO MHOXXECTBO KOpTEXKe NaHHOW 0a3bl JaHHBIX, COOTBETCTBYIOIIMX
OIHOI cxeMe oOTHouleHus. MHorma, 4toObl HE MYyTaThCs, TOBOPST «OTHOIICHHE-CXEMay» U
«OTHOILLIEHUE-3K3EMIUISIP», WHOTJA CXEMY OTHOILEHHUS Ha3bIBAIOT 3arojIOBKOM OTHOUICHHUS, a
OTHOLIEHHE Kak HaOop Koprexell — TenoMm oTHoweHus. Ha camom Jnene, MOHSTHE CXEMbl
OTHOIIEHUs B 0aze MaHHBIX OJIKE BCErO K MOHSATUIO CTPYKTYPHOTO THIA JAHHBIX B SI3BIKAX
POrPaMMHUPOBAHUS.

Yucno arpuOyTOB B OTHOUIEHUH Ha3bIBAIOT CTENEHBIO (MJIN -apHOCTHIO ) OTHOIICHHUS.

Mo1HOCTh MHOKECTBA KOPTEKEH OTHOILIEHUS HA3bIBAIOT MOITHOCTHIO OTHOILLIEHHUS.

4. IlepBUYHBbIE M BHEIIHUE KJIIOYH

[MepBuunbiii  Kkito9 (aHr1. primarykey) — B pelsSIMOHHON MOJENH JaHHBIX OJHH
U3 TIOTEHIMATBHBIX KIFOUEH OTHOIICHHS, BRIOPAaHHBIA B KA4eCTBE OCHOBHOTO KITFOYa (MM KITF0Ya
10 YMOJYaHHUIO).

Ecnu B OTHOIIEHNM UMEETCSl €IWHCTBEHHBIM IMOTCHIMANBHBIA KIIOY, OH SBISETCS U
HNEPBUYHBIM KIIHOYOM. Eciu moTeHIHMambHBIX KIIOUel HECKOJbKO, OJUH M3 HUX BBIOMpaeTcs B
Ka4yecTBE NMEPBUYHOIO, a IPYrUe HAa3bIBAIOT «AJIbTEPHATUBHBIMIY.

C TOYKM 3peHHsT TEOPHH BCE TIOTEHITMATBHBIC KITFOUM OTHOIICHHS SKBUBAJICHTHBI, TO €CTh
00J1aJal0T OJIMHAKOBBIMH CBOWCTBAMH YHUKATbHOCMU U MUHUMAanbhocmu. OJHAKO B KayecTBe
HNEPBUYHOTO OOBIYHO BHIOMPAETCS TOT U3 MOTEHUUANBHBIX KIIIOUYeH, KOTOphIi Hanbonee yno0eH
JUTSL TEX WM WHBIX MPAKTHYECKUX IIeJIeH, HampuMep ISl CO3AaHUsl BHEITHUX KITFOUEH B IPYTUX
OTHONICHMSIX JHOO JUIsl CO3/IaHus KJacTepHOro mHiekca. [loaTomy B KauecTBe MEPBHUYHOTO
KJII04a, KaK MpPaBUJIO, BBIOMPAIOT TOT, KOTOPBIM MMeeT HauMEHbUIMHA pa3Mep ((pu3ndeckoro
XpaHEHMs) /MU BKIIIOYAeT HAaUMEHbIIee KOJIMYECTBO aTpUOYTOB.

Jlpyroii KpuTepuid BBIOOpa TEPBHYHOTO KIIOYa — COXpPaHEHHE YHUKAIBHOCTH CO
BpeMeHeM. Bcernma cymiectByeT BEpOSTHOCTh TOTO, YTO HEKOTOPBIM MOTEHIUATbHBIN KIIIOY
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MepecTaHeT ObITh TAKOBBIM B JOJTOBPEMEHHOM MEPCIIEKTUBE WU MTPH U3MEHEHUH TPeOOBaHUN K
cucreme. Hanpumep, eciau HOMEp CTyIEHYECKOW TPYIIIBI BKIIOYAET TMOCICIHIO mudpy roga
MOCTYIUICHUS, TO HOMEpa TPYII JUTsl HIASHTU(DUKAIIMN TPYII YHHUKAIBHBI TOJIBKO B TeueHue 10
net. [ToaToMy B KayecTBe NMEPBUYHOrO KIFOYA CTAparOTCS BHIOMPATh TAaKOW MOTCHIIMAIBHBIN
KJIFOY, KOTOPBIH ¢ HAUOOJBIIIEH BEPOSITHOCThIO HE YTPATUT YHUKAIBLHOCTD.

Buemnuii  ximou (anri. foreignkey) — moHsTHE TeopHH PENSLMOHHBIX 0a3 JIaHHBIX,
OTHOCSIIIIEECS K OTPAaHUYCHHSM IETOCTHOCTH 0a3bl IaHHbBIX.

HedopmansHo  BbIpakasich, HewiHuti  Kuioy MPEACTABISICT  COOOU nOOMHONCECE0
ampubymos HEKOTOPOH MePeMEHHOU OTHOIICHUsI Ry, 3HaUE€HUS KOTOPHIX JIOJDKHBI COBIAAATh CO
3HAYCHUSMHU HEKOTOPOT'O MOTEHIIMATIBLHOTO KIF0Ua HEKOTOPOU MepEMEHHOM OTHOIIeHUS Rj.

®opmansHoe ompeneneHue. [lycts Ry u R; — 1Be  mnepeMeHHBIE OTHOIICHHS, HE
o0s3aTensHO  paznuuHble. BuemnuMm  kimouom FK B R siBisieTcst moaAMHOXKECTBO aTpuOyTOB
nepeMeHHo# Ry Takoe, 4TO BBIMOITHSIOTCS CIEAYIONe TPeOOBAHUS:

1. B mepemenHoii  otHomieHus R; mmeercs — moTeHmmanbHbId  Kitod CK Takoi,
yto FK u CK coBmagaror ¢ TOYHOCTBIO JI0 TIEPEHMEHOBaHUS arpuOyToB (TO  €CTh
MEePEeUMEHOBAaHUEM HEKOTOpOro MOJAMHOXecTBa arpuOytoB FK MOkHO moOmyduTh Takoe
noaMHOXecTBO atpuOyToB FK’, uyto FK’ u CK coBnanamT Kak MO0 MMEHaMH, TaK U MO TUIIaM
aTpuOyTOB).

2. B mo0oit MOMEHT BpeMeHH Kaxkoe 3HadueHne FK B Texymiem 3HaueHuu R, naeHTHIHO
3HaueHuto CK B HEKOTOpoM KopTeke B TeKylleMm 3HadeHuu R;. MHBIMH croBamu, B KaXKIbIH
MOMEHT BPEMEHH MHOKECTBO Bcex 3HaueHuil FK B R; sBisiercs (HeCTporum) MoJAMHOKECTBOM
sgauenuii CK B R;.

I[Ipu »>TOM 1 naHHOTO KOHKpeTHOro BHemHero kimoda FK — CK otHomenwue Ry,
collepkaiee TOTEHIUATbHBIA  KIIOY, HA3BIBAIOT 2IABHbIM, YEleGbiM, WU POOUMENbCKUM
OTHOIIIEHHEM, a OTHOIIeHHe Ry, cojepikaliee BHEIIHUN KIIOY, HA3bIBAIOT NOOYUHEHHBIM,
WJIN 00YepHUM OTHOIIICHUEM.

[Tognepxka BHENTHUX  KIIIOUEH TaKXKe HA3BIBA€TCA  COOJIOJIEHWEM CCHIJIOYHOM
uenoctHoctu. Pensiumonnsie CYBJI nmognepxuBai0T aBTOMAaTUYECKUM KOHTPOJIb CCHUIOUHOM

OCJIIOCTHOCTH.

1.6 Jlekmust Ne8,9 (4 uaca).
Tema: «Peasinnonnas anredpa u sa3sik SQL»

1.6.1 BonpochI eKknum:
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D1%8E%D1%87
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%BC%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D1%81%D1%8B%D0%BB%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%86%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%81%D1%8B%D0%BB%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D1%86%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A1%D0%A3%D0%91%D0%94

1. OcobeHHOCTH A3BIKOB OMMCAaHUS W MAHUIYJIMPOBAHUS [AHHBIMH B PEISLMOHHOM
MOJIEJH SI3bIKHU 3aIIPOCOB, OCHOBAHHBIE HA PENIILIUOHHOM UCUHUCICHUH.

2. CTpyKTypHBIH s3bIK 3ar1pocoB SQL

1.6.2 Kpartkoe cojep:kaHue BONPOCOB:

1. Oco0eHHOCTH A3BIKOB ONMUCAHUSA U MAHUILYJIMPOBAHUS JAHHBIMU B PeJISIIUOHHOMI
MO/1eJIU A3bIKH 3a1POCOB, OCHOBAHHBIE HA PeJISIHNOHHOM MCYHUCICHNH.

Pensayuonnvie sa3viku 10 CBOCH CTPYKTYpPE 3HAYUTEIHHO OJIMKE K €CTECTBEHHBIM SI3BIKaAM,
YeM JIOTUYECKHE SA3bIKM. JTO HNPUBOAUT K TOMY, YTO MPOLEAYPhl CEMaHTUYECKOIO 3Tamna Hnpu
IepeBoJie TEKCTOB Ha sA3bIK SIc M 0OpaTHOro mepeBoja IMOJy4daroTcs Ui 3TOro ciydas Ooiee
IPOCTBIMH, YE€M AHAJIOIMYHBbIE MPOLEAYphl I JOTMYEeCKUX s3bIKOB. Ho ¢ TOukM 3peHus
HKBUBAJICHTHBIX IPEOOpa30BaHUN B pPENSLMOHHBIX $3bIKAX HET BO3MOXKHOCTH IOCTPOUTH
cUCTeMY MPOLEAYp, OTHOCUTENIBHO KOTOPON MOYKHO ObLIO Obl, KaK 3TO CAEJIAHO Il MCUUCIICHUS
BBICKA3bIBAaHUH MM MCUUCIIEHUS NPEANKATOB, JJ0KA3aTh €€ MOJHOTY U 3(h(PEKTUBHOCTS.

Penayuonnvie a3viku paziuunoco muna Xopouo ONKMCaHbl B OTEYECTBEHHOM JIUTEpaType.
Bo Bropoii u3 3THX paboOT, MOCBALICHHOW HEKOTOPBIM (PHIOCOPCKO-METOAOTOTUUECKIM
npobiaemMaM MOCTPOSHUsI PeNIALIMOHHBIX 0a3 JaHHBIX, IpUBeeHa U (opMaibHas anredpanyeckas
MO/JIEJIb JJISl PENISILIMOHHBIX anreop.

Ucnonw3oBanue perayuonnoco asvika SQOL momnepXuBaeT OCHOBHBIE BUIBI 00paOOTKH
naHHbIX Tabmun. CambiM MoUIHBIM omneparopoM si3bika SQL sBisiercs omeparop SELECT,
o0ecrieunBaromuil GOPpMHUPOBAHUE PE3YIBTUPYIOIIUX TaOIHII.

Kak u B perayuonnom sazvike dannwix, a3k JanHbix ceteBoit moaenu PI'BJ] KOJACUJI
IpelycCMaTPUBAET CPEJICTBA BKIIOUEHHUS HOBBIX 3alKceil, 0OHOBIEHUS CYIIECTBYIOIINX, a TAaKkKe
CpEACTBA yIaJCHHUS 3aMHICEN.

IIpenocraBiser 1 MOJIB30BATENS HAPSLY C PEIAYUOHHBIM A3bIKOM NPOSPAMMUPOBAHUS
PAL ( ParadoxApplicationLanguage) [42] Taxxe u gpyrue MHTepQencsl.

Takoe mocteneHHoe 000OIIEHUE OMHCAHUN B PeNsAYUOHHbIX SA3bIKAX TIPUBOJIUT B KOHIIE
KOHIIOB K MOCTPOCHHIO MHUHHMAJIbHOTO OINKCAaHUS ¢ MaKCHUMaJbHOW CBOOOJOW B 3allOJIHEHUU
NEPEMEHHBIX KOHKPETHBIMU MOHATUSMH M CO CBOOOJHBIMHU IapamMeTpaMy TUIa Mapamerpa q B
npumepe 2.10. DT0 MHHUMaJIBHOE OMNMCAaHUE, COXPAHSIOIIEE CMBICI MOHATUS (HAIpHUMeEp,
MOHSTHS KOJIOHHA JIBHKYILIUXCSI OJTHOPOJHBIX OOBEKTOB), HA3bIBACTCSI CTPYKTYPHBIM (pperiMoM
OTHMCAHUS.

2. CTpyKTYpHBIH s13bIK 3an1pocoB SQL.

SQL (anrn. StructuredQueryLanguage — s3bIK CTPYKTYPHPOBAHHBIX 3allpOCOB) —
YHUBEPCAJIbHBIA KOMIBIOTEPHBIM SI3BIK, MPUMEHSEMBIH [ CO3JaHMs, MOIUGUKAMH U
yIpaBJICHUS JTaHHBIMU B PEJIILUOHHBIX 0a3aX JaHHBIX.
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Bomnpeku cymectByrommm 3abmyxaeausm, SQL B ero uncrtom (6a30BOM) BHC SBIISIETCS
UH(POPMALIMOHHO-JIOTHYECKUM SI3BIKOM, a HE S3BIKOM IporpaMMmupoBaHusi. Bmecte ¢ Tem
cTaHgapT s3bika cnenndukanueit SQL/PSM mpenycMaTpuBaeT BO3MOXKHOCTD €TI0 MPOLEAYPHBIX
pacuIMpeHuii, ¢ yuéToM KOTOPBIX S3BIK YK€ BIIOJHE MOXKET pacCMaTpUBAThCS B KAUECTBE SI3bIKA
IPOrPaMMHUPOBAHUS.

SQL ocHoBBIBaeTCs Ha PEISIIIMOHHON anreope.

B nauane 70-x romoB SQL sBusics numb s3bIkoM 3anpocoB (A3). On, mo cyru,
coaepxan Toyibko npemioxkenue SELECT, koropoe mo3Bossiiio (opMyaIupoBaTh 3ampochl s
BBIOOPKM JaHHBIX M3 0a3bl. 3aTeM SI3bIK ObUI JOIMOJIHEH JABYMS JAPYTMMU KOMIIOHEHTaMH,
HEO0OXOIUMBIMHU JJIs1 pabOThl ¢ Oa3aMu JaHHBIX. [lepBbIii U3 HUX — CPEACTBA ISl ONpPEAeTICHUs
CTPYKTYpbl 0a3bl JaHHBIX, KOTOPbIE B TEPMUHOJIOIMH T€OpUHU 0a3 JaHHBIX HA3bIBAIOTCA S3bIKOM
onpeaenenus ganubix (S10/]). Bropoii — cpeacTsa, Mo3BOISIONINE 3aNOIHATh 0a3y JaHHBIMHU,
U3MEHATh UX W YAaNsATh. OTOT KOMIIOHEHT B TeOopuu 0a3 JaHHBIX HA3bIBACTCS S3BIKOM
MaHuIyIupoBanus naHHbIME (IMJ]). Takxke ObUTO MPUHSATO peUIeHHE, YTO BeCh MHTEpdEc ¢
0a3zaMu JaHHBIX JOJDKCH OOECIeYMBATBCS OJHUM s3bIKOM, BciieacTBhe dero SQL  oOpoc
MHO>KeCTBOM (YHKIMI, HEOOXOAUMBIX JJIsl yrpaBieHus 6azamu AaHHbIX. [[puBeneM HEKOTOphIe
U3 HUX:

- ompeiesieHue, TEPeorpeiefieHne U yAalleHue TaOnui] 0a3bl JaHHBIX M JIPYTUX €€
00BEKTOB (JIOMEHOB, MPEICTAaBICHUM, HHIEKCOB, TPUITEPOB, XPAaHUMBIX Mpoleayp, GQyHKIUN U
T. 1.);

— yKa3zaHue (pU3N4ecKoil OpraHu3aliy JaHHbIX;

— O AepKKa OTPAHUYEHUH IETOCTHOCTH U HEIPOTUBOPEUUBOCTH 0a3bl JaHHBIX;

—3allUTa JaHHBIX OT HECAHKIIMOHUPOBAHHOTO JIOCTyIa IOCPEICTBOM OIpPEIEICHUS
nonb3oBareie (¢ MMEHaMHM W TapoisMH) M poJeil, mpaB AOCTyna K JaHHBIM M TpaB Ha
U3MEHEHHE COCTOSHUS 0a3bl JaHHBIX;

—MaHUMYJIMpPOBaHUE JAaHHBIMH B Tabiuuax Oa3pl, BKJIIOYas BCTAaBKY, M3MEHEHHE H
yAAJIICHUE 3HAUCHUM;

—IOUCK JIaHHBIX B HECKOJIbKUX TaOJIHUIIAX U YIOPSAJ0YSHHE TTOTYYEHHBIX PE3yIbTaTOB;

— OpraHu3alys pe3epBHOro KOMMPOBAHUS M BOCCTAHOBIJIEHUS 0a3bl JaHHBIX;

- TOJIepKKa [EJIOCTHOCTH TPaH3aKIIHi;

—-TOJAepXKKa  TOJB30BAaTENIbCKUX  Hpoueayp M (QyHKUUH,  pacHIMpSIONIUX
(byHKIMOHATBHBIE BO3MOKHOCTH SQL.

SQL cymectByer B 1aByx (¢opmax. B wunTepaktTmBHOM SQL monb3oBarens

HEMOCPEICTBEHHO BBOJAUT KOMaHIbl M Tony4daeT pe3ynbTaT. Komannbl BcTpoeHHOTO SQL
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BKJIIOYAIOTCS B TEKCTHl MPOrpaMM Ha JpYrux s3pikax. B aTom ciywae oOpameHue k 0aze

JaHHBIX, a TaKXC 06pa60TKa PE3YIbTATOB NPOU3BOAUTCA STUMHU IIPOrpaMMaMu.

1.7 JIexuus Ne 10(2 yaca).

Tema: «IIpoekTHpOBaHHE KOHUENTYAJbHON MOJIEJIU JAHHBIX)

1.7.1 Bomnpocsl JeKuum:

1. Ananus maHHBIX

2. Hopmanu3zaiust OTHOLIECHUMA

3. I'paduueckoe nmpeacrapieHue.

1.7.2 Kpatkoe coaepanue BOIPOCOB:

1. AHaau3 JaHHBIX

OpHa 13 mepBbIX 3314, C PEIICHUEM KOTOPBIX CTAJIKHUBAETCS Pa3pabOTUYUK MPOrPAMMHOMN
CUCTEMBI - 3TO H3YYCHHE,0CMBICICHHE U aHaiu3 npeomemuou obdbracmu. Jleno B TOM, 4TO
npeaMeTHas 00JacThb CWJIBHO BIIMSET Ha BCE ACHEKThl MPOEKTa: TpPeOOBaHUS K CHCTEME,
B3aMMOJICICTBHE C M0JIb30BATEIEM, MOJIETb XPAHEHUSI IaHHBIX, peaU3aliio 1 T.1.

Ananuz npeomemuou obOracmu, TO3BOJAET BBIICIUTh €€ CYIIHOCTHU, ONPEAETUTh
nepBoHavyalbHble TpeOoBaHWS K (YHKIMOHATBLHOCTH M ONPEACTUTh TPaHUIBl IPOEKTA.
Mopnens npeomemnoii obaacmu N0IKHA ObITH JOKYMEHTHPOBaHA, XPAHUTHCS U MOJIIEPKUBATHCS
B AaKTyaJlbHOM COCTOSSHMM [0 JTama peaiau3anuu. i JAOKYMEHTHPOBAaHUS MOTYT OBITh
MCIIOJIb30BaHbI Pa3JINUHbIE CPECTBA.

s ympaBineHus oOOCYXKIEHHEM o0JacTh JAEWUCTBUS MPOEKTa MOXKHO HCIOJIb30BaTh
MeToauKy "OyzeT - He Oymer". B mpocreiiiiem ciydae - 3TO cnucok ¢ JBYMsI CTOJOIIaMH, B
OJIHOM M3 KOTOPBIX 3aIllMCBhIBAETCS, YTO MPOEKT OyJeT AenaTh, a BO BTOPOM - YTO HE BXOJUT B
npoekT. Takol cnucox, GopMUpYyeTCs 3aMHTEPECOBAHHBIMU JHUIIAMH TIPH PACCMOTPEHUU
KOKIOU OuzHec-yeau npoexkma, WCHONb3ys JIOOYI0 TEXHHUKY, HAmpuMep METOA '"'MO3TOBOTO
mrypma" (cm. Temy "BoisBnenue TpeboBanmii'). IlomyueHHBIE XapaKTEpUCTUKU TMO3BOJSIOT
YETKO ONpPEAENUTh IPAHULbI IPOEKTa U JOBOJIBHO MPOCTO MPEeoOpaszyroTcss B MPEINONIOKEHUS,
KOTOpBI€ (DUKCUPYIOTCS B IOKYMEHTE.

OyHKIIMOHANBHAS 001acmb Oelicmaus OTIPENIeNsieT YCIyTH, MPEeI0CTaBIsIeMble CHCTEMOH,
M BHayaje 0 KOHLA HEW3BeCTHBl. B  ompeaeneHMM  yciayr CHCTEMBI  MOKET
nomoub cnucok "JleiictByromee nuio/Llens", B KOTOpoM mepeurciaeHbl BCe eI MOIb30BaTeNs,
noanepkuBaemeie cuctemoi. [lpu ero paspaboTke B mepBylo rpady BIUCHIBAIOTCS HMEHa
OCHOBHBIX JCHCTBYIOIIUX JHII, T.€. T€X, KTO MUMEET LIeTH, BO BTOPYIO rpady - melb KaxJaoro
JEHCTBYIONIErO JIUIA, @ B TPEThIO - MPUOPUTET WIH MPEATNOIOKEHHUE O TOM, B KaKyl0 BEPCHUIO
BOWJIET ATa yciayra. @opMbl CIUCKOB NMPUBEAEHBI HA PUCYHKE.
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Jlnst ompeneneHuss OCHOBHBIX (DYHKIIMI MPOAYKTa MOXKHO HCIIOJIb30BaTh, HaIpUMED,
KpaTKOe OMMCaHUE BapUaHTa UCTIONb30BaHus. OnHcaHne KakI0i PYHKIIMA MOKHO MIPEJICTAaBUTh
TakKe B BHUJAC CIIMCKA, COCTOSIIETO W3 TPeX 2pagh: NEUCTBYIONIIEE JHIO, Ielb U KPaTKoe
OTMCaHNE BapuaHTa UCIOJIb30BAHUA.

Ananus npeomemuou obnacmu SIBIAETCA OCHOBOH U1 aHaauza
ocywecmeumocmu IPOEKTa U ONpeaeNieHus 00pa3a (KOHIENINH ) TPOyKTa U TPAaHUI] TIPOCKTA.

AHaJIU3 0CYylIeCTBUMOCTH

Pa3paboTka HOBBIX MNPOTPAMMHBIX CHCTEM JIOJDKHA  HAUWHATBCS  C aHAIU3A
ocywecmeumocmu. Ha OCHOBaHMM aHaJIM3a IPEIMETHON 00J1acTH, OOIIIET0 ONMMCAHUS CUCTEMBI 1
€€ Ha3HA4YCHHS HEOOXOIMMO MPHUHSATH PEIICHUE O MPOJOJKESHUN UITU 3aBEpIICHUH TpoekTa. Jis

9TOr0 HGO6XOI[I/IMO OTBCTUTH HA CJICAYIOIIMUC BOIIPOCHI.

. OtBevaer u cucreMa OW3HEC-LENsIM OpraHU3alMU-3aKa3udKa U OpraHU3aluu-
paszpaboTunka?
. MOXHO JIH peain30BaTh CHUCTEMY, HUCIOJIB3YyS HW3BECTHBIC TEXHOJIOTHU U HE

BBIXO/IS1 32 MPEJIENbl 3aIaHHOW CTOMMOCTH U 33/IaHHOTO BPEMEHH?

. MoxHo M O0OBEAMHHUTH CHCTEMY C JPYTUMH YK€ OJKCIUTyaTHPYEMbIMU
cucreMamMu?

Jlst oTBeTa Ha MEPBBIN (M TJIABHBIN) BOMPOC HYKHO OMPOCHUTHh 3aWHTEPECOBAHHBIX JIMII,
HaIlpuMep, MEHEDKEPOB TMOApPA3ACICHU, B KOTOPHIX Oy/eT HMCHOJIb30BaThCA CUCTEMA, s

BBISICHCHUSA TOTO,

. 4YTO MPOM3OWJET C OpraHu3aluei, eciau cucremMa He OyJeT BBeJECHa B
IKCIIITyaTaIHIo;

. KaK cucreMa OyzieT criocoOCTBOBATH LIE€ISIM OU3HECA;

. KakMe TeKyIue npoOaeMbl IOMOXET PELIUTh CUCTEMA U T.JI.

ITocne momydenuss u o6pabOTKM MH(OPMALIMU TOTOBUTCS OTYET, B KOTOPOM JIOJIKHBI
OBITH JaHBI PEKOMEHAAIMHA OTHOCUTENIBHO MPOIOJDKEHUS pa3pabOTKU CUCTEMBI.

IlocTranoBky Om3Hec-3aga4u Hao0 OOCYXJIaTh C 3aKa3uMkoM, WIH OyIylIUM
Brnanenbuem cucremsl.

BOHpOCLI, KOTOPBIC EMY CTOUT 3aJ1aTh, 3TO:

. [Touemy BoOOIIIE MOLIUIA PEUb O CO3JJaHUH CUCTEMBI?

o B uém Brl BunuTe e€ HazHauenune?

. Kakue 613Hec-BO3MOKHOCTH OHA JOJKHA peau30BaTh?
. Kakue npo0iaeMbl JOKHA PEIInTh?

B  kawectBe "Cramgaptra" Ha  BONPOCKI TaKOro poaa  CMOTPUTE ulabioH
ookymenma "Stakeholder Request", nanpumep, u3 RUP. busnec-tpeboBaHuss MOKET BBIPa3HTh
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3aka3uuK Wi DKCHepThl npeomemuou ooracmu. OHU 0OBIYHO (PUKCUPYIOTCS B BUJIE CIHCKA U3
10-30 kI1r0ueBBIX CBOMCTB MPOJAYKTA - B KaduecTBe mabiaoHa cM. Vision u3 RUP.

BusHec-moaenupoBaHue HAQIO MPOBOJUTH Ha OCHOBE HMH(OpPMAIMU OT, a Jydlle
COBMECTHO C JKCIEPTaMH npedmemroli ooracmu. Borpocsl o cytu coasatcs kK "Uro, mouemy,
KOr'Jia, Kak U KeM IIPOUCXOIUT B npeomemHol obracmu U Kak OHO B3aUMOCBSI3aHO?":

. KakoBbl OCHOBHBIC TOHSATHS TPEAMETHONH OOJACTH, WX ONpEACIeHUs W
B3aUMOCBs3U? Pe3ynmpTar MOXHO OGOpPMHUTH B BHJE TIJIOCCAPHs W/WIM KOHUENTYaJlbHO-
CEMaHTHYECKOI MOJIeNIU TPEeIMETHOM 00JIacTH.

. Ha ocHoBanuM  Kakux TMpaBWil -  MEXKIYHApOAHBIX,  (eaepanbHbIX,
MYHHIIUITATLHBIX, PAHOHHBIX U T.JI. 3aKOHOB, YKa30B, CTAHIAPTOB, CHICIIU(PUKAIINN, PETIIAMEHTOB
U T.J. - IPOUCXOJUT TO, YTO NMPOUCXOAUT B MpeaMeTHOH oOmactu? Pesymprar odopmisiere B
BUJIE CTPYKTYPUPOBAHHOTO CIIMCKA WJIM MPUKPEILIETE K AJIEMEHTaM KOHIIETITYalIbHON MOJIENH.

. Yro peanbHO (Kakue MPOIECChI, COOBITHS, (DaKThl) MPOUCXOTUT W B KaKOH
MIOCJIEIOBATEIBHOCTH, B3aUMOCBsi3u? Pesymprar odopmisiere B BUAE CIEHAPUEB OMHCAHUS
OusHec-TporieccoB  (4Tro  J0CTaTOuHO  yHHBepcaiabHo) wiam  auarpamm SADT (IDEFO,
IDEF3,DFD) /ARIS(eEPC wu T.1) / UML (BusinessUse-caseDiagram (BUC)
+ ActivityDiagram + SequenceDiagram). Do oiuH U3 CIIOKHEHIIINX TAIOB.

. Kakumu  cBoiicTBaMH  00JafjaeT KaXJA0€ W3  BBIACJICHHBIX TIOHATHH -
CTPYKTYPHBIMH U TOBEJCHUYCCKHMMH? Pe3yibraT omuchiBacTcs B BHUJE TaOMHI] ¢ aTpuOyTamu
KonrentyanpHbiX cymHocTed win JleranpHoil koHuenTyanbHOW Monenbio - ER - IDEF1X/
UML ClassDiagram(BOM).

Cy1recTByeT pOCCUHCKHN CTaHIAPT hyHKyuoHatvhozo mooeruposanus P 50.1.028-2001,
co3nanHblit Ha ocHoBe IDEFO.

Onpenenenune TpedoBaHmii - yactTnuHo busHec-TpeboBanuss u  TpeOoBaHus,
MIPOUCTEKAIOIIUE W3 npeoMemHol 00aacmu Bbl YK€ OMNPENEIUIN BBIIIE, TENeph OCTANIOCh
uccnenoBarb /lonvzosamenvckue mpebosanusi u Cucmemuvie mpeOO8aHus 1 OTPAHUUYCHHS K
OTIENLHBIM aCIeKTaM KauecTBa CHCTEMBI. [onb306amenbckue mpebosanst, Kak MOKHO TIOHSTD,

HYXXHO BBISABJIATH U3 O6IJ_ICHI/I$I C NOTCHIMAJIbHBIMHU IT10JIb30BATCIIAIMH CUCTCMBI. BOHpOCLII

. Ha xakyto cuctemy OyaeT moxoska cosziaBaeMas?

. C KakuMH CHUCTEeMaMH M KaK JIaBHO BbI paboTaeTe?

. Kaxoe y Bac o6pazoBanue?

. KakoBbl Bamm OXuJaHHUS OT CHCTEMBI - YTO M KaK OHA JIOJDKHA JIelaTh, KaKue

3a/1aud IOMOTaTh peliaTh, Kak JOJKHA BBITJISIETh?
o Kaxkue maru HeoOX0 MO MPEANPUHSATS JUIsl pEIISHUS KK I0H 3a1a4n?
. B xakoMm ciyuae BbI OyzeTe cuutarh, yTo cucrema "Xopoima'?
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Pe3ynbraTtel aHKETHUPOBAHUS/MHTEPBHIOMPOBAHUS OOBIYHO MPEACTABISAIOT B BHJE
noJb3oBarebckux ucropuii (User Story, Agile) wiun ITonb3oBatenbckux cienapues (Use-case),
TaKKe BO3MOKHO ux JarpaMMHOE npeocmasienue CpecTBaMu JrarpaMm
noroka paoom (IDEF3),ARIS, Activity/State UML Diagram. Iloapobunee mpo paboty ¢
[Tonp30BarensiMM MOTYT paccka3aTh cheuuanuctsl no I[IpoekTupoBaHHIO B3aUMOJICHCTBUS,
uHTEepdeiicaM 1 SpProHOMHUKE.

Cucmemnvlie mpebosanuss Hy>)kHO BbUICHATh Yy IT-cmenmanucroB 3akazumka, eciu
TaKOBblE€ HMMEIOTCA, M3 CHEHU(PUKA KOHTEKCTa HCIOJIb30BAHUSA CHUCTEMbI, ONBITa MOCTPOCHUS
aHajornyHeix cucreM (y IT-DkcneproB-ApxuTektopoB) u CHENUaIUCTOB TO OTACIBHBIM

acmeKTaM CHCTEMbI, 3HaYUMBIM JUIsl AaHHOro mnpoekra (FOpuctel, DproHoMucTsl, U T.1.) U

3aka3zyuka:
o Byner nu cucremMa eIMHUYHON WM TUPAKUPYEMOM?
. B kakux crpanax oHa 0ynet paboTtaTs?
. Hackonbko  BaxkHa  uHQoOpmaums,  Xxpassuasics, oOpalaTeiBaemas U

nepesarouasicst CHCTeMO?

. KakoB Bo3MOXxHBIN yiep0 OT nmoTepu ToW wiu nHo nudopmanun?

. CkonpKo monb3oBaTeneil Oyner paboTaTh ¢ CHUCTEMOW CErojiHs, 3aBTpa, depes
roa?

[TepepaGoTtannbiii  pesynbrar odopmisiercss B Buje CHCTEeMHBIX TpeOOBaHHIt
(Software Requirement Specification, cranmgapt IEEE-STD-830-1998, uau T3 TOCT 34-602-89
wii HehopmanbHO B Bujie SupplementarySpecificaion uz RUP).

[IpunoxxeHus JUisl HACTOJIBHBIX KOMITBIOTEPOB MOJOOHBI MIMPOKOYTOJIBHBIM O0BEKTUBAM
B TOM CMBICJIE, YTO B TUIIMYHBIX CIIy4asX OHM OTOOpakaroT 3HAUUTEIbHBIA 00beM UH(pOpMaIuy,
KOTOPBII MO3BOJISAIOT MPEJOCTABIIATE MOJIB30BATEINIO 3KpaHbl O0JBIIOro pasmepa. B otinune ot
TOr0 MOOWJIbHBIE NPWIOKEHUS HAIOMHMHAIOT YBEIHUYUTENIBHOE CTEKJIO WM OOBEKTUB C
nepeMeHHbIM (OKYCHbIM paccTrositHueM. OHM NPEeOCTaBISIOT IOJIb30BATENI0 BO3MOKHOCTh
OBICTPO MpOCMAaTpUBaTh HEOOXOAMMBIE MOAPOOHBIE JaHHBIE, OBICTPO MEPEXOAUTH K
OTpaHUYEHHBIM HAabOpaM JAaHHBIX U MOJy4aTh K HUM 0ocmyn, a Takke NPUHUMATh PELICHUS B
peanbHOM Maciitabe BpeMeHHu. Kak mpaBuiio, MOOMIIbHBIE TPUIIOKEHUS MIPe JAOCTABISAIOT Oojiee
CHelMalIi3UpOBaHHBIA HAOOP CIIEHAPUEB MO CPABHEHUIO C MPUIIOKEHUSIMH, OPUEHTHPOBAHHBIMU
Ha HACTOJIbHbIE KOMMBIOTEPhl. OUeHb BaXKHO TOYHO OMPEIEIUTHCSA C TeM, Ha KaKUX CLEHapUsiX
JIOJKHO CHEUAIN3UPOBATHCS BALLIE NPUTOICEHUE.

[Ipexne 4em IIPUCTYNaTh K peabHON pa3paboTke IIPUIIOKEHUS,
OTIpeAeNIUTE NOOMHOICecm80o (HYHKIIMOHANBHBIX CPEACTB, K KOTOPBIM MOJIb308ameNlb CMOXKET
MoJTy4aTh OBICTPBIN docmyn B MaHepe, CBOMCTBEHHON MOOWJIBHBIM yCTpoWcTBaMm. B ciydae
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CO3JaHMSI HOBOTO NPUJIOKEHUS, aHallora KOTOpPOTO JJisi HACTOJbHBIX KOMIIBIOTEPOB HE
CYILIECTBYET, BBIIUIINTE KIIIOUEBHIE CIIEHAPUHU, KOTOPBIE MOJIb30BATENN CMOTYT BBINOJIHATH C
MOMOIIBIO BAIIETr0 MPHUIJIOKEHUS, a TaKXKe MOPSIOK JACUCTBUHN 1OJIb30BaTelsd, 00€CTIeUnBaIOITUI
HCIIOJIb30BAaHUE 3TUX CLIEHApUEB HAa MOOMIJIBHOM YCTpoiicTBe. Bo MHOrux ciydasx Bam Oyner
jJerdye MpUAaTh JTHUM  CIEHApusM peajbHble OYepTaHUs, €ClAHM BBl IMOATOTOBUTE
COOTBETCTBYIOIIUE PUCYHKHM WJIM  co3jaauTe mnportorunsl. Ecam  noapasymeBaercs
OIpe/ieNIEHHAs 2pynna KOHEUHbIX I10JIb30BaTeNeH, Moo0maiTech ¢ HUMM U IPEJOCTaBbTE UM
BO3MOXXHOCTh TOpabOTaThb HEKOTOPOE BpeMsl C OSKCHEPUMEHTAIbHBIMU BEPCHSIMH CBOUX
MPUJIOKEHUH, YTOOBI OHU MOTJIM JaTh O HUX CBOM OT3bIBBI.

Onmumanvusiil nO06OP NPeOOCMABIAEMbIX CPEOCME ONpedeisiem 8ce 0OCMAaIbHOe

Eciu Bbl 1paBWIBHO BBIACIUTE KIIOUEBBIE CLEHApUM U BO3MOXHOCTH BalllEro
MPUIOKEHHUS, TO 3TO OKa)XeT OMpEeJeNsiollee BIUSHUE Ha BCIO OCTABIIYIOCS YacTh Ipoliecca
pa3paboTku. Hanuune siBHO chopMynHpOBaHHOTO OMHCAHUS TOTO, KaK KOHeuHble TIOIb30BaTENH
OyIyT MCHOJIb30BATh BAlE NPUNIOJCEeHUe, N JIETAIbHOE NOHUMAHUE UX MOTPEOHOCTEH OKaXyT
BaM HEOLEHUMYIO IIOMOILb IPU HACTPOHKE NPOM3BOAUTEIBHOCTH IPUJIOKEHUS, a TaKkKe
MPOEKTUPOBAHUM I0JIb30BATEIHCKOTO HMHTEpdeiica, KOMMYHHUKAIIMOHHON CHCTEMbl U MOJENU
MaMSsITH.

Ecnu BBl HE onpenenuTe BaKHEUIINE ¢ Ball€d TOYKHU 3PEHUS CUEHAPUHU U BO3MOKHOCTH,
TO B pe3ylbTare Bbl MOJIYYUTE OECCUCTEMHYIO CMECh CpPEICTB, OOBEIUHEHHBIX B
OJIHO npunodiceHue. OTCYTCTBUE SIBHOTO CIIMCKA OCHOBHBIX (YHKIUH TPHIOKEHUS WU
pa3nenenus QyHKIMN HA TPYIIBI B COOTBETCTBUU C MX MPHOPUTETaMU MPHUBEAET K TOMY, YTO
M0JIb30BATEIbCKUN unmepghetic He OyneT ONTUMHU3MPOBaH s A(P(EKTUBHOIO pEIIeHUs
KIIIOYEBBIX 3a1ad. Hampumep, ecinum oXupaercs, 4TO noab308amelb B OCHOBHOM OyneT
3alMHTEPECOBAH BO BBOJIC JTAHHBIX, TO BbI JOTIKHBI ONITHMHU3HUPOBATH
NOJIb30BATENbCKUN unmepgetic TakuM 00pa3oM, 4YTOObI 00ecTIeUnTh Kak MOXKHO Oojiee TOUHOe U
HaJIe)KHOE BBITIOJHEHHE orepaluil BBoja. M Hao60poT, eciau BBOJ TaHHBIX UCIIOJIb3YETCs JTUIIb
u3peaKa, TO BapHaHT MOJIb30BaTEbCKOro MHTepdelica BBOJA, ONTUMH3UPOBAHHOIO HE CAMbIM
UealbHBIM 00pa3oM, MOXKET OKa3aThCs BIIOJIHE JOMYCTUMBIM, YTO TMO3BOJMT IMEPeOpPOCUTH
pecypchl MPOSKTUPOBAHUS U pa3pabOTKU Ha APYrue HalpaBieHUs. JIUIb TOTBKO €CH TPYIMIoi
pa3pabOTUMKOB OyAyT HUICHTU(DHUIIMPOBAHBI, TIEPEUNCICHBI W COTJIACOBAHBI HanOOJIEe BaKHBIC
CLIEHApUH, JKCILTyaTallHOHHbIE XapaKTEPUCTUKU MPUIIOKEHUS MOTYT OBITh HACTPOEHBI JJIS UX
BBITIOJIHEHUS JIOJDKHBIM 00pa3oM, a KoHeuyHble TIO0JIb30BaTeNd He OyayT JHMIIEHBI BAXKHBIX IS

HUX CPCACTB U3-3a HCAOCMOTpaA.
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YroOsI mponece pa3pabOTKU MOT ObITh YCIIEHIHO 3aBEPLIEH, COCTABBTE CHUCOK KITOYEBBIX
TpeOOBaHUHU, KOTOPHIM JOJDKHO YAOBJIETBOPATH NPULONCEHUE, U BOZMOKHOCTEH, KOTOpbIE OHO
JIOJDKHO 00€CIeunBaTh, U IMYCTh ATOT cnucok OyIeT MEepBBIM pa3iesioM Ballero OCHOBHOTO

2. Hopmanu3zauusi OTHOIIEHHU I

HopmanpHas  ¢opMa —  CBOMCTBO OTHOIIEHUS B PEJIALIMOHHOM  MOJENU  JaHHBIX,
XapaKTepU3YIOIIee €ro ¢ TOYKKM 3pEHHS M30BITOYHOCTH, MOTCHIUAIBHO WPUBOIAIICH K
JIOTHYECKH OIIMOOYHBIM pe3yJbTaTaM BBHIOOPKH WJIM M3MEHEHHs JaHHbIX. HopmanbHas ¢opma
OIpeieNAeTCsl KaK COBOKYITHOCTh TPEOOBaHUM, KOTOPHIM JOJKHO YIOBJIETBOPSTh OTHOIIEHUE.

IIponiecc  mpeoOpa3oBaHMs  OTHOLIEHUWH 0a3bl  JaHHBIX K BHUJAY, OTBEYAIOLIEMY
HOpMalbHBIM  (hopMam, Ha3bIBaeTCs HOpMann3anueil. Hopmanmsanms mnpenHasHavyeHa JUis
npuBeneHus CTpykTypsl BbJ[ Kk Buay, oOecnednBarOlieMy MUHUMAIbHYIO JIOTHUECKYIO
U30BITOYHOCTD, U HE UMEET LIEJIbI0 YMEHbIICHUE WK YBEJIMYEHUE IPOU3BOJUTEILHOCTH pabOThI
WIN K€ YMEHbIIEHUE WIN yBeIu4eHue (pu3ndeckoro oobéma 0aspl naunbix.M Koneuroii nembio
HOpMa/IM3alun SABJIACTCA YMCHBIICHUC HOTGHHHaHLHOﬁ IIPOTUBOPCUNBOCTHU XpaHHMOﬁ B 0Oase
nanabix uHpopMammu. Kak ormeuaer K. JleiiT, oOmee Ha3HaueHHWe mpoiecca HOPMaU3aIiH

3aKJII0O9aCTCA B CIICAYIOIICM:

. UCKJTFOUEHHE HEKOTOPHIX THIIOB H30BITOYHOCTH;
) YCTpaHEHHE HEKOTOPHIX aHOMAIHI OOHOBJICHUS;
. pa3paboTka TmpoekTa 0a3bl JIaHHBIX, KOTOPBIM  SIBISETCA  JIOCTATOYHO

«KaYECTBEHHBIM» IPEACTABICHUEM PEaIbHOI0 MHUPA, UHTYUTUBHO IOHATEH U MOXKET CIIYXKUThb
XOpOLIEH OCHOBOM IS IOCIEAYIOLIEr0 PaCIIUPEHUS;

. YIPOILEHNE IPOLEAYPbl IPUMEHEHUSI HEOOXOAUMBIX OrPaHUYEHUN [IEJIOCTHOCTH.

Ycerpanenue M30BITOYHOCTH IIPOU3BOUTCH, Kak IIPaBUJIO, 3a
CUE€T JIEKOMITO3ULIUM OTHOIIEHUI TakuM 00pa3oM, 4TOOBl B KaXKOM OTHOILEHHHM XPaHWINCh
TOJIbKO TIepBUYHBIE (PAKTHI (TO €cTh (PAKThI, HE BHIBOAUMBIE U3 APYTUX XPAHUMBIX (DAKTOB).

[Tpouecc mpoextupoBanus b/ ¢ ucnonbzoBanue metona H® sgBnsercs UTepallMOHHBIM U
3aKJTIOYAETCS B TIOCHENOBaTeIbHOM TiepeBojae oTHomeHuss n3 1HO B HD Gonee BbICOKOTO
nopsiika MO onpeleneHHbIM npaBwiaM. Kaxknas cnenyromas H®  orpanuumBaercs
OTIpeNIeIEHHBIM THIOM (YHKIMOHAJIBHBIX 3aBHCHUMOCTEH M YCTPaHEHHEM COOTBETCTBYIOLIMX
QHOMAJIMI IIpU BBINTOJIHEHUHU ONEpaluil HaJ OTHOIIEHUsAMU BJl, a Takke COXpaHEHHWH CBOMCTB
npeamectsyromux HO.

Hcnons3yemMble TEpMUHBI

ATpuOYT— CBOMCTBO HEKOTOPOM CYIIHOCTH. YacTo Ha3bIBAaeTCA MOJIEM TaOIHUIIBI.

JlomeH aTpuOyTa — MHOXECTBO JOIMYCTHUMBIX 3HAYEHHH, KOTOpbIE MOKET MPUHUMATH
aTpuoyT.
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https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C)
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%84%D0%BE%D1%80%D0%BC%D0%B0#cite_note-1
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B9%D1%82,_%D0%9A%D1%80%D0%B8%D1%81%D1%82%D0%BE%D1%84%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D1%8F%D1%82%D0%B0%D1%8F_%D0%BD%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%84%D0%BE%D1%80%D0%BC%D0%B0#.D0.94.D0.B5.D0.BA.D0.BE.D0.BC.D0.BF.D0.BE.D0.B7.D0.B8.D1.86.D0.B8.D1.8F_.D0.B1.D0.B5.D0.B7_.D0.BF.D0.BE.D1.82.D0.B5.D1.80.D1.8C

KopTtexx — KoHedHOe MHOXKECTBO B3aMMOCBS3aHHBIX JOMYCTUMBIX 3HAUEHUN aTpruOyTOB,
KOTOPBIE BMECTE OMHCHIBAIOT HEKOTOPYIO CYIIIHOCTD (CTPOKA TaOJIHIIbI).

OTHoIlIeHNEe — KOHEYHOE MHOKECTBO KOpTexKeH (Tabmuia).

Cxema OTHOIIEHUS — KOHEYHOE MHOKECTBO aTpHUOYTOB, ONPEACISAIOUIUX HEKOTOPYIO
CyIIHOCTh. MHBIMU cllOBaMU, 3TO CTPYKTypa TaOJHIIbl, COCTOSIIEH M3 KOHKPETHOro Habopa
IOJIEH.

[Ipoekius — OTHOLIEHUE, MOJIYYEHHOE U3 33JaHHOTO MYyTEM yaalleHus U (MiIM) IepeCTaHOBKU
HEKOTOPBIX aTPUOYTOB.

OyHKIMOHANbHAS 3aBUCUMOCTb MKy arpuOyramu (MHOKecTBaMHu aTpuOyTtoB) X u Y
03HayaeT, YyTo JUIs JII0OOT0 JONMYCTHMOTO HAabOpa KOPTEKEH B TaHHOM OTHOIICHWH: €CIIM J[Ba
KOpTeXa COBMANAIOT IO 3HAYECHHMIO X, TO OHM COBHIAJAIOT IO 3HadeHuto Y. Hampumep, ecinu
3HavyeHue arpubyra «Hazpanue komnanun» — Canonicalltd, To 3Hauenuem atpuOyra «lllTad-
KBapTUpa» B TakoM Koprexe Bcerma Oyaer MillbankTower, London, UnitedKingdom.
Oo6o3nauenue: {X} -> {Y}.

Hopmanenast ¢opma— TtpeOoBaHMe, NPEIbSBIsEMOE K CTPYKType TaOiHIl B TEOpUHU
pPEeNALMOHHBIX 0a3 JaHHBIX [ YyCTpaHeHUuss u3 0a3bl H30BITOYHBIX (DYHKIMOHATBHBIX
3aBHCHUMOCTEH MeX Ay aTpulOyTraMu (TOJISIMHU TaOJIHII).

Meron HopmanbHbix dopm (HD) coctout B cOope mHPopMaiuu o 00bEKTaxX PEIICHHS
3a/ladyl B paMKax OJIHOTO OTHOILIEHHUS W TOCJIEAYIOLIeH NEeKOMIO3UIMM 3TOT0 OTHOILIEHHUS Ha
HECKOJIbKO B3aMMOCBSI3aHHBIX OTHOLLICHUH Ha OCHOBE MPOLETyp HOPMAIN3aLlUU OTHOUICHUH.

Ilenp HOpManM3alMU: HUCKIIOYUTh H30BITOYHOE JYOJUpOBaHME JAHHBIX, KOTOpOE
SBIISICTCS TPUYMHONW aHOMaJIMA, BO3HUKIIMX TpPU TOOABIICHUH, PEIAKTUPOBAHUH W YHAJCHUU
KOpTeXel(CTPOK TaOIHIIbI).

AHomanuell Ha3piBaeTCs Takas cuTyanus B Tabmune bJl, xoTtopas mnpuBOauUT K
npotuBopeurto B b/l mubo cymectBeHHo ycnoxkHseT o0pabotky BJI. Ilpuumnoit sBisercs
U3NIMIIHEEe JOyOJUpOBaHHWE JIaHHBIX B TaONWIE, KOTOPOE  BBI3bIBACTCS  HAIUYUEM
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEN OT HE KIIFOYEBBIX aTPUOYTOB.

AHoManuu-Moau(UKAINK MPOSIBISIOTCS. B TOM, YTO M3MEHEHHE OJHUX JAaHHBIX MOXKET
MOBJIEYh TPOCMOTP BCEeW TAaOMUIBI M COOTBETCTBYIOIEE M3MEHEHHE HEKOTOPBIX 3amuceit
TaOIHITBI.
AHOMaIIMU-yANIeHUss— MpH yJaJIeHUH KaKoro-aubo KopTeka M3 TaOJMIbl MOKET MpOonacTb
uHpopManus, KOTopas  HE  CBA3aHa Ha  MpsAMY0 C  yJalseMod  3alHChio.
AHoManuu-1006aBICHUSBO3HUKAIOT, KOTAa MH(OpMAIMIO B TaONMIly HENb3s NOMECTHUTh, IOKa
OHa He MoJHasi, JTHO0 BCTAaBKa 3alUCH TPEOYEeT JOMOTHUTEIHLHOTO MPOCMOTPA TaOTHITBI.

3. 'pa¢guueckoe npeacraBJieHue.
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Cxema 6aspl manubix (oT amria. Databaseschema) — eé crpykTypa, omucaHHas Ha
dopmanpHOM si3bIke, monaepxkuBaecMoMm CVYBJl. B pemsiimuoHHBIX 0a3ax JaHHBIX CcXeMma
ompesenseT TaONuIpl, Mot B KaKAoW Tabmuie (0ObIYHO ¢ yKa3aHWEM WX Ha3BaHUS, TUIIA,
00513aTeIPHOCTH), M OTrPAHUYCHHS [ENOCTHOCTU(IIEPBUYHBIN, TOTCHIIMAIbHbIC W BHEIIHHE
KJTFOYHHU JIPYTHE OTPAHUYCHUS ).

Cxembl B 00111eM ClTydae XpaHATCs B CJIOBAape JaHHBIX. XOTS CXeMa ONpPE/IEICHa Ha SI3bIKe
0a3pl TaHHBIX B BUJC TEKCTa, TEPMUH YacTO HCIOJB3YETCS A 0003HaueHUs rpaduueckoro
NPEJICTaBICHUS CTPYKTYPbI 0a3bl JAaHHBIX.

OCHOBHBIMH O0BEKTaMH TPAPUUECKOTO MPEICTABICHUS CXEMBI SBISIOTCS TaOJUIBI H

CBs3HU, OITPCACIIACMBIC BHCITHUMU KJIFOYaMMU.

1.8 Jlekuus Ne 11 (2 yaca).

Tema: «IIpoekTUpoBaHHE JOrHYECKOH MOJEJN JAHHBIX»

1.8.1 Bonpocsl Jiekuum:

1. OrobpaxkeHue Ha PENAILMOHHYIO MOJIEIb

2. Oro0pakeHre Ha HePAPXUIECKYIO MOJIETh

3. OtoOpakeHue Ha CETEBYIO MOJIEIb

1.8.2 Kparkoe coep:kaHue BONMPOCOB:

1. OToOpakeHue HA PeJISIHMOHHYI) MO/IeJb

ORM (aurn. Object-RelationalMapping, o6vexkmuo-persyuonnoe  omobpasxcenue) —
TEXHOJIOTHS MPOTPaMMHUPOBAHUS, KOTOpasi CBA3bIBAET 0a3bl JaHHBIX C KOHILEMIHUSAMU OOBEKTHO-
OPUEHTUPOBAHHBIX  SI3BIKOB  MPOTPAMMHUPOBAHMS, CO37aBas  «BUPTYAIbHYIO OOBEKTHYIO
0a3y maHHbIX». CyIIecTBYIOT Kak MPOMPHUETApHBIC, TaK ¥ CBOOOJTHBIC PeaU3allud  ITOU
TEXHOJIOTHH.

Pemenne mpoOnemMbl XpaHEHUS [aHHBIX CYIIECTBYET — OTO PENSIMOHHBIE CHCTEMBI
yrpaBieHUsT 0a3aMu JaHHBIX. VICHoib30BaHWE PEISIIIMOHHON 0a3bl JAHHBIX IS XPaHCHUS
00BEKTHO-OPHEHTHPOBAHHBIX JaHHBIX MPHBOJUT K CEMAHTHYECKOMY pPa3pbIBY, 3aCTaBIIss
MPOrPaMMHUCTOB MHCATh MTPOrPaMMHOE 0OecTIeueHIE, KOTOPOE JOKHO YMETh Kak 00padaThiBaTh
JaHHbIE B OOBEKTHO-OPHEHTUPOBAHHOM BHJE, TaK U YMETh COXPAHHUTh JTH JaHHBIE B
penauuoHHOW ¢opMe. DTa MOCTOSIHHAsE HEOOXOIMMOCTh B INMPEOOpPa3OBaHUM MEXAY JBYMS
pa3HbIMH (DOpMaMHU JTAHHBIX HE TOJIBKO CHIIBHO CHIIKACT MPOU3BOJUTEIBHOCTH, HO U CO3J/1aeT
TPYAHOCTH TSI IPOTPAMMUCTOB, TaK Kak 00e (hopMbl JaHHBIX HAKIIAIBIBAIOT OTPAHUYCHUS APYT
Ha JIpyra.

Pensimonnble 6a3bl JaHHBIX HCIOJB3YIOT HaOOp TaOMuUIL, MPEACTaBISIOUIUX IPOCThIE
naHHble. JlomonHuTeNbHAsT WM CBSI3aHHAs MHQpOpMAIMS XpaHUTCS B Apyrux tabmunax. Yacro
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B1%D0%BB%D0%B8%D1%86%D0%B0_(%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85)
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D1%8E%D1%87
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D1%8E%D1%87
https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D1%88%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BB%D1%8E%D1%87
https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D1%88%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BB%D1%8E%D1%87
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A1%D0%A3%D0%91%D0%94
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%A1%D0%A3%D0%91%D0%94
https://ru.wikipedia.org/w/index.php?title=%D0%A1%D0%B5%D0%BC%D0%B0%D0%BD%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B7%D1%80%D1%8B%D0%B2&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

JUTSL XpaHEHUS! OIHOTO 00BEKTa B PENIILIMOHHON 0a3e NaHHBIX MCIONIb3YeTCs HECKOJIbKO TaOJIHIL;
3TO, B CBOIO ouepe.n, Tpedyer nmpumeneHust onepauu JOIN 1yt monydenus Beeit nndopmarum,
oTHOcALIeHcs K 00bekTy, i e€ oOpaborku. Hampumep, s XpaHEHHs NaHHBIX 3alMCHON
KHIDKKH, CKOpee Bcero, OyayT MCIOJIb30BaThCA KaK MUHUMYM JIB€ TaOJIHUIIBL: JIFOAU U ajpeca, U,
BO3MOJXKHO, Jlaxe Tabnuia ¢ Teae)OHHBIMU HOMEPaMH.

Tak kak CHCTEMBI YNpaBJICHUS PENSIHOHHBIMU 0a3aMU JAHHBIX OOBIYHO HE PEATU3YIOT
PENSIMOHHOTO TPEACTaBICHUS (U3NYECKOTO YpPOBHS CBS3€H, BBIMOJIHEHHE HECKOJIBKUX
MOCNIEOBATENbHBIX  3allPOCOB  (OTHOCSIIMXCA K OJHOM  «OOBEKTHO-OPHUEHTUPOBAHHOI»
CTPYKTYpE JAAaHHBIX) MOXET OBITh CIIMIIKOM 3aTpaTHO. B "yacTHOCTH, OJTMH 3ampoC BHUA «HANUTH
TAKOTO-TO TIOJIB30BATENli W BCE €ro Tene(OHBl W BCE €ro aapeca W BEpHYTh WX B TaKOM
dopmate», ckopee Bcero, OyneT BBINOJIHEH OblcTpee cepun 3amnpocoB Buaa «Haiitu
nonb3oBarens. Haiitu ero agpeca. Haiitu ero tenedonb». IT0 MpoucxoauT Onaromaps padore
ONTHMM3ATOPA U 3aTpaTaM Ha CUHTAKCUYECKHIl aHaIu3 3ampoca.

Hekortopeie peanuzanuu ORM aBTOMaTHUeCKM CUHXPOHM3UPYIOT 3arpykeHHbIE B
aMsATh OOBEKTHI ¢ 0a30i JaHHBIX. [ TOro 4ToOBI 3TO OBLIO BO3MOKHBIM, IOCIE CO3IAaHUS
00BekT-B-SQL-npeobpa3zyromero SQL-3anpoca (kiacca, peanusywoomero cBsizsb ¢ DB)
MOJIyYEHHBIE JAaHHBIE KOMUPYIOTCA B MOJS 00BEKTa, Kak BO Bcex Apyrux peanmzarnusx ORM.
[Tocne 3TOro 0OBEKT AOJKEH CIEIUTh 3a U3MEHEHUSIMU 3TUX 3HaYEHHUH M 3alIUCBIBATh UX B 0azy
JTAaHHBIX.

Cuctembl ympaBieHHMs PpeNALMOHHBIMM 0a3aMH JaHHBIX IIOKa3bIBAIOT XOPOIIYIO
IPOM3BOIUTENFHOCTh Ha TJI00AJIBHBIX 3allpocax, KOTOpPbIe 3aTparuBaroT OOJIBIION y4acToK O6a3bl
JAHHBIX, HO OOBEKTHO-OPUEHTUPOBAHHBIM JocTyn Oosiee 3QpeKTUBEH MpHU paboTe ¢ MajbIMU
0o0béMaMHM JAaHHBIX, TaK KakK 3TO TO3BOJSET COKPAaTUTh CEMAHTHMUECKUH MpOBall MEXIy
00BEKTHOH U PEALMOHHON pOpMaMu TaHHBIX.

IIpy OIHOBPEMEHHOM CYIIECTBOBAaHMM JTHX [JBYX pa3HbIX MHPOB YBEJIMYUBAETCS
CJIOKHOCTh OOBEKTHOTO KOJa JUIsl pabOThl C PEISIUOHHBIMU 0a3aMy JaHHBIX, U OH CTAHOBUTCS
Oosiee monBepkeH omuOkaMm. Pa3paboTdyrku mporpaMMHOTO OOECTIeYeHHs, OCHOBBIBAIOIIETOCS
Ha 0a3ax JJaHHBIX, UCKaJIM OoJjiee JEerKuil crocod JOCTHKEHHS TOCTOSHCTBA MX OOBEKTOB.

2. OTo0paskeHne HA HEPAPXHYECKYI0 MO/IeJIb

Wepapxuueckas Mo/ieTIb OPraHU3YeT JIaHHbIE B BUJI€ APEBOBUIHON CTPYKTYPHI.

K 0CHOBHBIM NOHATHAM HEPAPXUUYECKON CTPYKTYpPBl OTHOCSITCS: YPOBHU JIEMEHT (y3en),
cBs3b. JlepeBo mpezcTaBisieT co0Oi MEpapXHIO AJIIEMEHTOB Ha3bIBAEMBIX Y3JaMH. Y3el - 3TO
COBOKYITHOCTb aTpUOYTOB JaHHBIX, ONUCBHIBAIOLIMX HEKOTOphIH 00bekT. Ha camom BepxHem
YPOBHE HEpAPXHUH UMEETCS OAMH M TOJBKO OJUH y3el - KopeHb. Kaxablil y3emn, kpome KOpHs,
CBSI3aH C OJHHUM Y3JIOM Ha Oosiee (BBICOKOM YPOBHE, Ha3bIBAEMBIM MCXOHBIM ISl JaHHOTO Y3JIa.
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https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F_(%D0%A1%D0%A3%D0%91%D0%94)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%82%D0%B0%D0%BA%D1%81%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7

Hu ogun s1meMeHTOB HE mMeeT 0osiee OJJHOTO MCXOMHOTO y3ia. Kaaplid 3J1eMEHT MOXKET OBITh
CBSI3aH C OJIHMM WJIM HECKOJIBLKHMH dJIEMEHTaMHU Ha Ooyiee HM3KOM ypoBHE. OHH Ha3bIBAIOTCS

nopoxAeHHBIMU (puc 3.15).

YposeHs 1 A
Yposeus 2 B1 B2 B3 B4 BS
YposeHs 3 c1 C2 ca C4 c5 Cé C7 c8

Puc. 3.15 Uepapxuueckas crpykrypa b/[

K kaxmoif 3amucu 6a3bl JaHHBIX CYIIECTBYET TOJNBKO OAMH (MEPAPXUUYECKUN) MYTh OT
KopHeBoH 3anucu. Hanpumep, kak BugHO u3 puc. 3.15, ansa 3anucu C4 nyTh NpoXOaUT yepes
3anucu A u B3.

Hepapxuueckas MoieNb JaHHBIX UMEET MHOTO OOIIMX YEPT C CETEBON MOJIEIbIO JaHHbIX,
XpPOHOJIOTMYECKH OHAa  IMOSABWIACH  JaXe  paHblle, 4YeMm cereBad. JlomycTuMbiMu
UH(POPMALMOHHBIMHA KOHCTPYKIMSIMUA B HEPAPXUUECKONW MOJICIH TAaHHBIX SIBIISIOTCS OTHOIICHHE,
BEEpHOE OTHOUICHHWE M HMepapxuyeckas 0a3a JaHHBIX. B oTimume oT paHee pacCMOTPEHHBIX
MoJieNiell  JTaHHBIX, TI/Ie€ NpEeArnonaragoch, 4ro HH(OPMAIMOHHBIM OTOOpaXXEHHEM OJHOU
npeaMeTHOW oOjacTu sBiseTcss ofHa Oas3a JaHHBIX, B HEPApPXUUYECKOM MOJENM JaHHBIX
JIOTTYCKAeTCsl OTOOpaKeHHE OJHOW TPEIMETHOW OOJAaCTH B HECKOJIBKO HepapXUuecKux O0a3
JTAaHHBIX.

IIoHATHS OTHOLIEHMSI M BEEPHOIO OTHOLIEHMSI B MEPAPXMUYECKON MOJAEIM JaHHBIX HE
WU3MEHSIOTCSL.

Uepapxuueckoid 0a30if JaHHBIX HA3bIBAETCS MHOMXECTBO OTHOIIEHWHW W BEEPHBIX
OTHOUICHUH, AJI1 KOTOPBIX COOJIIO/Ial0TCS 1B OTPAaHUYECHHUS:

1. CymecTByeT €IMHCTBEHHOE OTHOLIEHHE, HA3bIBAEMOE KOpPHEBBIM, KOTOpPOE HE
ABJIIETCS 3aBUCHMBIM HU B OZJHOM BEEPHOM OTHOILIECHUU.

2. Bce ocranbHble OTHOIICHHS (32 MCKJIIOUEHHEM KOPHEBOIO) SIBISIOTCS 3aBUCHUMBIMU

OTHOIICHUAMHA TOJIBKO B OJHOM BCCPHOM OTHOUICHUH.

29



DakyneTeTH

[ I

Fpynna# Kadpanpan
L
CrynenTH Mepenonasatans#
a
' DaKynNETeTH
i I
' Fpynna# Kacanpan
i I
CryneHT#H i I NpeonogasaTensd J B-rpynina#

Puc. 3.16 Hepapxuueckass 0a3a JaHHBIX IS By3a: a - MCXOJHAas CTPyKTypa; O - ¢
N00aBIIEHHBIMHU CBEJICHUSIMH O TPYIaX AUIIIOMHUKOB.

Cxema nepapxuueckoir BJ] Mo cocraBy KOMIOHEHTOB HJICHTHYHA CETEBOM 0a3e JaHHBIX.
HazpanHble BbllE OrpaHUYECHMS TOAAEP)KUBAIOTCs uepapxudeckumu CYB/I.

Ha puc. 3.16 uzoOpaxkeHa CTpyKTypa HepapXH4ecKoll 0a3bl JaHHBIX O CTYAECHTaX WU
IIPENOIAaBATEISAX BY3a, YAOBIECTBOPSIONIAS BCEM OIPAHMYECHHAM, YKA3aHHBIM B OIIPEICIICHUU.

B rpaduuecknx wumOCTpanusX CTPYKTYphl TPUBOMSATCS KIIOYH COOTBETCTBYIOLIMX
OTHOLLEHUHN.

Ecnu nmonanoOuTcst B paMKax JaHHOM HMEpapXU4ecKOM CTPYKTYpbI yKaszaTh JUIsl IpyIII,
BBINIOJIHSIIOIUX JTUIZIOMHOE ITPOCKTUPOBAHHUE, CBS3b C COOTBETCTBYIOLIEH BBITYCKAKOLIEH
kadenpoit, To ycraHoBUTH BeepHoe oTHouieHue P:(Kadenpa, I'pynma) HEBO3MOXKHO, Tak Kak
['pynna He MOXeT ObITh 3aBUCHUMBIM OTHOIIEHUEM JBaXK/bl (OHA y)Ke SIBJIAETCS 3aBUCUMON IS
otHomeHust ®akynpreT). 3adUKCHpPOBaTH CBS3b CTYACHYECKMX TIpYINIl C BbIyCKarolen
Kadenpoll MOXKHO IyT€M BBIIEIEHUS COOTBETCTBYIOIMX TPYII B OTAEIbHOE OTHOILIEHUE C
KJIF0OYOM B - rpymima, 4To npuBOAMT K MOSBIEHHUIO U30BITOYHON HH(OpMALIUK.

OrpanuueHue, KOTOPOe MOAAEPHKHUBAETCS B HEPAPXUUECKONW MOJIENH JIaHHBIX, COCTOUT B
HEBO3MOXXHOCTH HapyIIeHUs TpeOOBaHUH, (UTYpUPYIOIIUX B ONpPEACICHUHM HepapXUyecKon
0a3pl JaHHBIX. OJTO OrpaHUuYEHHE O0eCleYnBaeTCs CIEUUANIbHOM YKIaJKOH 3HaYeHUi
OTHOLIEHHH B namsaTu DBM. Hurke MbI paccCMOTpUM OJIHY U3 IIPOCTEUIINX pean3aluy YKIaJAKU
nepapxnueckon b/I.

Ha puc. 3.17 npuBoauTcs CBA3b 3HAUCHHI OTHOIICHUH U3 HepapXHuecKoi Oa3bl JaHHBIX,
CTpYKTypa KOTOpOM TMoka3aHa Ha puc. 3.16, a. Kaxnoe 3HaueHue MpencTaBIsAETCS
COOTBETCTBYIOIIECH BEIMUYUHON IEPBUYHOTO KIIHOYA.

Jlanee sTa mHbOpMAITUS OPTAHU3YETCS B IMHEHHYIO MTOCIIEI0OBATEILHOCTh 3HAYCHHH, KaK

9TO MOKa3aHo Ha puc. 3.17, 6.
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HeoOxomuMo OTMETHUTH, YTO CYHIECTBYIOT pa3JIMYHble BO3MOXKHOCTU MPOXOXKICHUS
MEPApXUYECKU OpPraHW30BAaHHBIX 3HAYEHUN B JIMHEWHOW IOCIEN0BATENIbHOCTH. [IpuHuuim,
MIPUMEHSIEMbIN U1 HepapXHUeCKuX 0a3 TaHHBIX, HA3bIBACTCS KOHIIEBBIM MTPOX0KICHUEM.

3.0To0pakeHue HA ceTEBYI0 MO/leJIb

Ha pa3paboTtky 3Toro crangapra OOJIbLIIOE BIMSIHHE OKa3aJl aMEpPUKAHCKHUM y4yeHBIN
U.baxman. OCHOBHBIC IPUHITUIIBI Cemesoli Mooeau 0arHbIXOBUTH pa3paboTaHbl B cepenuHe 60-x
TOJIOB, STAJIOHHBIA BapHaHT cemesoll Mooenu OaHHLIX ONMCAH B OTYETaxX pabodel TPYIIbI MO
s3pikam 0a3 gannbix (COnference on DAtaSYstem Languages) CODASYL (1971 r.).

Cemesas modenb OaHHbIX ONIPENETSAETCS B T€X K€ TEPMHUHAX, YTO U uepapxudeckas. OHa
COCTOUT U3 MHOICECMBa 3aNCcel, KOTOPbIe MOTYT OBITh BIIAJENIbIIaMU WU WICHAMH TPYIIIOBBIX
oTHouIeHUU. C8s13b6 MEKY 3alUChIO-BIIAJICIBIIEM U 3aMUCHhIO-WICHOM Takke umeeT Bua 1:N.

OcHoBHOEe  pasiuuyme 3ITHX  MoJeJiell COCTOUT B  TOM, UYTO B Cemesol
MoOenu 3anucb MOKET OBITh 4WIEHOM Ooliee YeM OJHOTO TIPYMNIOBOro OoTHoImeHus. CoriacHo
ATOM MOJENH KaXXJ10€ TPYMIOBOE OMHOUIeHUe UMEHYETCS U TIPOBOJUTCS PA3THUUUE MEXKIY €ro
TATIOM U SK3EMIUIIpOM. THUIl TPYIIOBOrO OTHOIICHMS 3aJaeTCs €ro MMEHEM U OMpelesseT
CBOIiCTBa 00IKE IJI1 BCEX IK3EMIUISIPOB JAHHOTO THUMA. DK3EMIUISAp TPYMIOBOTO OTHOIIECHUS
MPEJICTaBISIeTCS 3aMUChIO-BIAICTbIIEM U MHOXXECTBOM (BO3MOKHO MYCTBIM) MOJYMHEHHBIX
3anucedd. [Ipy 3TOM uMeeTcs clieqyrollee OrpaHUYEHUE: IK3EMNIAP 3anucu He MOMKET OBITh
YJICHOM JIBYX AK3EMIUISIPOB TPYNIOBBIX OTHOIICHUI OJIHOTO TUIMA (T.€. COTPYAHUK U3 IIpUMEpa B
n..1, HampuMmep, HE MOXKET paboTaTh B IBYX OT/AENaX).

Uepapxuueckas cTpykTypa puc. 4.2 mpeoOpa3oBBIBAETCSI B CETEBYID  MOJEIb,
creayronmmM oopazom (cM. puc. 4.3):

. nepeBbs (a) u (b), moka3zaHHble Ha puC. 4.2, 3aMEHSIIOTCA OIHOM CETEeBOM
CTpYKTYpoii, B koTopoii 3anuce COTPYJIHUK BXxoauT B JBa rpynnoBBIX OTHOLLIECHHUS;

o st orobpaxenus tuna M:N BBoautcsa 3anuck COTPYJJHUK KOHTPAKT,
KOTOpasi He UMEET MoJIel U ciIy)uT TosbKo i cBa3u 3anuced KOHTPAKT u COTPY/JHUK,
(cM. puc. 4.3). OT™MeTuM, YTO B 3TOM 3alHCH MOXXET XPaHUTHCA U TMoje3Has HHopMmaius,

HAImpumep, 10J1d JaHHOT'0 COTPYAHHKA B 06IJ_[CM BO3HArpaXJaC€H1UU 10 J1aHHOMY KOHTPAKTY.
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OTOEX

HaimeHOBaHME OTIENa
Uucao paBoTHMREOB

7

N\

COTP¥ OHMK COTP¥ OHMK
PamMMIMa PaMMIMA
JoixHOCTE JoixHOCTE
ORJIan ORIan

SAKASYMEK

Anpec

HammeHOBaHME SaRkasudMRa

[\

KOHTPAKT KOHTPAKT
HomMmep HomMmep
Iara Tara
Cyrmia Cyrmia

COTP¥IHMK KOHTPAKT

COTP¥IHMK KOHTPAKT

COTP¥IHMK KOHTPAKT

COTP¥IHMK KOHTPAKT

Puc. 4.3. CereBast Moenb 0a3nl JaHHBIX

Kaxnprit

pU3HAKaMU:

SK3EMIUISIP  [PYMHIIOBOIO

OTHOLICHU

Cnoco0 ynopsioueHus1 NOJYUHEHHBIX 3aMUCeii:

IIPOU3BOJIbHBIM,

XPOHOJIOTUYECKUM /0depeib/,

00paTHbBIN XPOHOJIOTMYECKUH /CTEK/,

COPTUPOBAHHBIN.

XapaKTepu3yeTcst

CIIEIYIOIIUMHU

Ecnu 3anuce o0bsaBIeHA MOJYMHEHHON B HECKOJBKHUX pYIIOBBIX OTHOLICHUAX, TO B

Ka)KJOM U3 HUX MOXET OBbITh Ha3HAaYeH CBOM CIOCO0 yIOpsI0YMBaHUSL.

Pe:xuM BKIIOYEHUS MOAYMHEHHDBIX 3anMucei:

aBTOMATHYECKHUI - HEBO3MOKHO 3aHECTH B BI[ 3amuch 0e3 TOTO, 4yTOOBI OHA ObLIa

Cpa3y K€ 3aKpCIIJICHA 3a HCKUM BJIAJICIIBLICM;

PYYHOH - MO3BOJIAET 3alIOMHUTH B B/] MOJUMHEHHYIO 3alKMCh U HE BKIIOYATh €€

HEMCIJICHHO B OJOK3CMIUIAP TPYHIIOBOr0 OTHOIICHUA. Ota orepanusda I103KEC HWHUIHUUPYCTCA

IIOJIB30BATCIICM.

Pe:xum nckiIoueHus.

HpI/IHSITO BBIACIIAATE TpU KiIacCa YICHCTBA ITOAYWMHCHHBIX 3amuceil B IpYyMIIoBbIX

OTHOIICHUAX:

1.

®ukcupoBanHoe. [loqunHenHas

3aIllUChb HCecnKo

cesA3ana C

3alluChIO

BJIaACIIBICM U €€ MOKHO HMCKIIFOYUTH M3 TPYIIIOBOI'O OTHOMICHUSA TOJIBKO YAAJIMB. HpI/I y()afzeHuu
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3anucu-Brajenblla BCe MOMYMHEHHbIE 3allUCH  aBTOMATHYECKH TOoXe yrausiorcs. B
PacCMOTPEHHOM  BHIIIE MpuUMepe (PUKCUPOBAHHOE UWICHCTBO MPENIOJIaracT TIPYIIIOBOE
otHouieHue "3AKIIIOYAET" mexnay 3anucsmu "KOHTPAKT" u "3AKA3YUK", nockoabky
KOHTPAKT HE MOKET CYIIECTBOBATh 0€3 3aKa3uHKa.

2. Oobs3aTenbHOe. JlonyckaeTcsl NEPeKIOUYCHUE MOJYMHEHHOW 3allMCHU Ha JAPYroro
BJAJENIblla, HO HEBO3MOXKHO €€ CyIecTBOBaHME Oe3 Bnaaenbua. Jlns ypaneHus 3amucu-
BIIQJIeTbI]a HEOOXOJMMO, 4YTOOBI OHA HE HMella MOJYMHEHHBIX 3amuce ¢ 00s3aTeIbHBIM
yiaeHcTBOM. TakuMm oTHomeHuem cBs3anbl 3anucu "COTPYJIHUK" u "OTHAEJI". Ecniu otmen
pacGpopMUPOBBIBAECTCS, BCE €r0 COTPYIHUKU JTOJKHBI OBITH TUOO MEepeBEeICHbI B APyTUe OTAEIbL,
00 YBOJICHBI.

3. Heo0s3aTeabHoe. MOXHO UCKIIOYMTH 3alMCh M3 TPYIIOBOTO OTHOLICHUS, HO
COXpaHHUTh e¢ B 0a3e MaHHBIX HE MPHUKPEIUisis K Apyromy Buaaensity. Ilpu yoarenuu zanucu-
BIaJieTblla €€ TOJYMHEHHBIC 3allUCU - HeoOsA3aTeNbHBIE YJIEHBI COXPAHSIOTCS B 0ase, He
y4acTBysl 0OoJjiee B TPYNIIOBOM OTHOIICHWU TakKoro Tuma. lIpumepoM Takoro rpyrmnoBoro
otHoueHuss MoxeT ciyxuTh "BBIIIOJIHAET" mexny "COTPYAHUKU" u "KOHTPAKT",
MOCKOJIbKY B OpPTaHHM3aI[ii MOTYT CYIIECTBOBaTh PAOOTHUKH, Ubsl JIEATEIHHOCTh HE CBS3aHA C

BBIIOJIHEHUEM KaKHUX-JIH00 JAOTrOBOPHBIX 00513aTEILCTB nepea 3aKka3dynuKamMu.

1. 9 JIekuus Ne 12 (2 gaca).
Tema: «@u3uyecKas Moejb JAHHbIX»

1.9.1 Bonpocel JieKnum:

1. Buabsl Moneneli JaHHBIX.

2. ®dusuveckas MoJeNb JaHHBIX

1.9.2 Kparkoe coep:kaHue BONMPOCOB:

1. Buabl Mmoaesieit JaHHBIX

Brinenstor crnepyromue Moienu:

- H(DOIOTHYECKAsT MOJICITb;

- JaTaJIOTU4eCcKast MOJIETIb;

- pu3nveckas Mojeb.

WNndomnornueckas wmomens manHblx  (MMJI) cosmaercs 1o  pe3yibTaraM  MPOBEICHHS
UccIieIoBaHUuH npeaMeTHOH obaactu. OHa npencTasiseT co00i KOHIENTYaIbHYIO MOJIeNb 0a3bl TaHHBIX,
HE NMPUBA3aHHYIO K Kakoi-mnbo konkpetHoit CYB/I.

Haranorndeckas mozaens gaHHbiX ([AMJI) cozmaercs Ha 06aze MM/ m mpencraBiser coboit

OTMCaHMUE MPEIMETHOW 00JIACTH C YIETOM HUCIIONB3yeMOH TSl co3maBaeMmoit b/ Momenn naHHBIX.
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Ousnyeckas Moaens MaHHbIX (PMJ]) — 3TO MOeNp HaHHBIX, OMHCAHHAS C TIOMOIIBIO CPEICTB
koHkpeTHoi CVYBJl. ®MJl crpoutcs Ha 0a3e JarajorduecKoil IMyTeM J00aBlIeHUS OCOOCHHOCTEH
koHKpeTHOIl CYB/I.

2. duznyeckasi MojieJsib JaHHBIX

dusnueckue Mojenu 0a3 JaHHBIX OMPENESIOT CIOCOOBI pa3MEIIeHHs JaHHBIX B Cpele
XpaHEHHUs U cHocoObl OCTYyNa K 3THUM JI@HHBIM, KOTOpbIE IOJIEPKUBAIOTCS Ha (PU3MUECKOM
ypoBHe. McTopruyecku nepBbIMH CUCTEMAMU XPaHEHUS U 10CTyTa ObuIN (hailyIoBble CTPYKTYPBI U
cuctemsl ynpasienus Qaitnamu (CY®D), koTopsie (aKTHUECKH SBISIIICH YaCThIO ONEPAMOHHBIX
cucreM. CYBJl cosmaBasia Haj 3TUMH (aAiJIOBBIMH MOJENSMH CIIOI0 HAACTPOHKY, KOTOpas
II03BOJIsUIa OPraHU30BaTh BCIO COBOKYIHOCTD (DailjioB TakMM 00pa3oM, 4yToObI OHa padoTaia Kak
eAMHOe ILeNoe W Ioilydana ILeHTpanu3oBaHHoe ympasiaenue ot CYBJ.  Opnako
HETIOCPEACTBEHHBIH JIOCTYIl OCYHIECTBISUICS Ha ypoBHE (haimoBeix komann, kotopsie CYBJ]
UCIIOJIb30BajIa MPU MaHUIYJIMPOBAHUU BCEMM (ailllaMu, COCTaBIISAIOIIMMU XpaHUMBIE JaHHbIE
OJIHOW WJIM HECKOJIbKHMX 0a3 JaHHBIX.

Onnako MexaHu3Mbl Oydepuzanuu u ynpasieHUs (aWIOBBIMH CTPYKTYpaMu He
npucnocoOieHsl Juis peuieHus 3agad coocrBeHHO CYBJl, 3Tu MexaHu3Mbl pa3padaTblBaIUCh
MPOCTO ISl TPAJAMIIMOHHON 00paboTKU (ailyioB, U C POCTOM OOBEMOB XPAHUMBIX JAHHBIX OHU
cranu HedddexkTuBHBIMU Ui ucnonb3oBaHuss CYBJI. Torma nmocteneHHO mMpowu3oIien mepexon
0T 0a30BbIX (DAHIOBBIX CTPYKTYP K HEIOCPEICTBEHHOMY YIIPABICHHUIO pa3MeIlleHUeM JaHHbIX Ha
BHemHUX Hocurtensx camoil CYB/l. M mpocTpaHCTBO BHENIHEHW MaMATH YK€ BBIXOJIUIIO U3-TIOJ
BrageHuss CY® u ynpasmisuiock HenocpeactBeHHO CYB/I. [1pu 3ToM MexaHU3MBbI, TPUMEHSIEMbIE
B (hallVIOBBIX CHCTEMax, MEpeluld BO MHOTOM M B HOBBIE CHCTEMBl OpPraHU3alMHM JIAHHBIX BO
BHEIIHEHl NamsTH, Ha3blBaeMble dYalle CTPaHUYHBIMH CHCTEMaMM XpaHEHUs HH(OpMAaIHH.
[ToaTomMy Ham pasje’n, MOCBSILEHHBIM (U3NYECKUM MOJEISM JAaHHBIX, Mbl HA4HEM € 0030pa
¢GaitnioB U (QaillIoBBIX CTPYKTYpP, MCIONB3YEMbIX JMJI OpraHu3aluu (pU3MYecKuX MoeneH,
IpUMEHSeMbIX B 0a3ax JaHHBIX, a B KOHLIE 03HAKOMUMCS C MEXaHU3MaMU OpraHU3alluy JaHHBIX

BO BHEIIIHEH naMsATHU, UCITOJIb3YIOIIIUMHA CTpﬁHH‘-IHBIﬁ MIPUHIMIT OpraHU3aluu.

1.10 Jlekmust Ne 13,14 (4 yaca).
Tema: «KAIMUHUCTPUPOBaHUE 0a3bI TaAHHBIX»
1.10.1 Bonpochl JIeKIIUHK:
1. ®ynKuMA aAMUHUCTPUPOBAHUS 0a3bl JaHHBIX
2. )Ku3HEHHBII UK CUCTEMBI ¢ 023011 JaHHBIX

1.10.2 KpaTkoe coep:kaHue BONPOCOB:
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AJIMUHHCTPATOP 0a3bl JAHHBIX — YEJIOBEK (WM TpyMIa JHI]), WMEIOIINN TOJHOE
npefcTaBieHre 00 OJHOM MM HECKOJBKMX 0a3aXx JaHHBIX M KOHTPOJIUPYIOIIMH HX
IIPOEKTUPOBAHUE U HCIIOJIb30BaHME. OTBEYAaeT 3a COCTOSTHUE 0a3bl JAaHHBIX B OpraHU3aluu
(YupexaeHnn) Ha IPOTSHKEHUHN ee Ku3HeHHoro nukia. Oyakuusamu ABJ] seisrores [12, 17]:

- pelieHre BOIPOCOB OpraHU3alMd JAaHHBIX 00 OO0BEeKTaxX MpeIMETHOW o0yiacTu u
YCTAaHOBJICHUM CBSI3¢H MEXAY OSTUMHU JaHHBIMH C I[EeNbi0 OOBeAMHEHHUS HHPOpMAIH O
Pa3IMYHBIX 00BEKTAX; COTJIACOBAaHHUE MPECTABICHHA MOJIb30BATENICH;

- KOOpAMHAIMsS BCEX ACHCTBUU O MPOEKTHUPOBAHUIO, pealau3aluu U Benenuto b/I; yuer
MEPCIEKTUBHBIX U TEKYIIUX TPEOOBAHUIN MOJIB30BATEIIECH;

- pellieHue BOINPOCOB, CBSI3aHHBIX C paciiupeHueM b/[ B cBsi3u ¢ MU3MEHEHHMEM I'paHUI]
peIMETHOM 00JIacTH;

- pa3paboTKa U peanusanus Mep o 00eCcIeYeHUIO 3allUThl JAHHBIX OT HEKOMIIETEHTHOTO
MCIIOJIb30BaHUs, OT COOEB TEXHUYECKHUX CPEJICTB, MO0 00ECTIEYCHUIO CEKPETHOCTHU OIpPEIeICHHON
YaCTH JAHHBIX U Pa3rPaHUUYEHUIO IOCTYTIA K TaHHBIM;

- BBIIIOJIHEHUE pabOT IO BEACHUIO CJIOBApsl JAaHHBIX; KOHTPOJIb HE HM30BITOYHOCTU U
HEMPOTUBOPEUYMBOCTU JAaHHBIX, UX TOCTOBEPHOCTH;

- obecriedyeHne 3agaHHONM mpousBoguTenbHOCTH bBJ[, uTOoOBI 00paboTka 3ampocoB
BBITNOJIHSIACH 32 IPUEMIIEMOE BpEMS;

- U3MEHEHHUE MPU HEOOXOJMMOCTH METOJIOB XpPaHEHUs JAaHHBIX, MIyTeH JOCTyNa K HHUM,
CBs3eM MeXIy JaHHBIMHU, (OpPMATOB JaHHBIX; OMpENEJICHHE CTENEHU BIUSHUS W3MEHEHHUU Ha
BCrO b/I;

- KOOpJIMHAIUsl BONPOCOB TEXHUYECKOTO OOECIEUEHHUs] CHUCTEMBbl aIllapaTHBIMU
CpelCcTBaMU UCXO0As U3 TpeboBaHul, npeabssiseMbix b/ k 00opynoBanuio;

- KoopAauHamus ~ pabOThl  CHUCTEMHBIX  IMPOTPAMMHCTOB,  pa3pabaThIBAIOIINX
JOTIONTHUTEIbHOE ~ MpOrpaMMHOE  oOecriedeHue s YAYUIIeHHs  AKCIUTyaTallHOHHBIX
XapaKTEPUCTUK CUCTEMBI;

- KoopauHaIus pPaboOThl TPHUKIATHBIX MPOTPAMMUCTOB, pa3paldaTHIBAIOIIUX HOBBIC
MakeTbl MPOrpaMM U BBINOJHEHHWE HMX NPOBEPKH W BKIIOUEHHE B COCTAB IPOrPaMMHOTO
o0ecreyeHns: CUCTEMBI.

[Ipn Takom neneHuu (yHKIUN agMUHUCTPUPOBAHUA K 3a0auam aOMUHUCMPUPOBAHUS
OaHHbIX OTHOCSTCS CIEYIOIIHE.

- Pa3pabotka crpareruu noctpoeHus UHGOPMAITUOHHON CHCTEMBI.

- [IpeaBapuTenbHast OlleHKa OCYIIIECTBUMOCTH | IJITAHUPOBAHUE TpoIlecca CO3AaHmsI 0a3bl
JTAHHBIX.

- PazpaboTka KopmopaTUBHON MOJEIIH JTAHHBIX.
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- Onpenenenue TpeOOBaHUN OpraHU3ALMU K UCIIOJIb3YEMBIM JaHHBIM.

- OnpeneneHue CTaHAAPTOB cOOpa JaHHBIX U BEIOOP (hopMaTa UX MpeCTaBICHHUS.

- OneHka 00beMOB JJAaHHBIX M BEPOATHOCTH HX POCTa.

- OnpeneneHue crnoco00B U UHTEHCUBHOCTH UCIIONIB30BAHUS JAHHbIX.

- Onpenenenue MpaBUl JIOCTyNa K JaHHBIM M Mep O€30MaCHOCTH COOTBETCTBYIOIIUX
IPaBOBBIM HOPMaM M BHYTPEHHHM TPEOOBaHUSM OpraHH3aIHH.

- Obecrieuenue MoIHOTHI Bceil TpeOyeMoil TOKyMEHTAlNH.

- [lopneprxka ciioBapsi JaHHBIX.

- B3aumopeiicTBre ¢ KOHEUHBIMU TOJIB30BATENISAMHU VISl OTIPEAETICHUS] HOBBIX TPeOOBaHUMN
U paspelieHuss MpoOieM, CBSI3aHHBIX C JOCTYIOM K JaHHbIM M  HEIOCTaTOYHOMN
IIPOU3BOJUTENIBHOCTBIO UX O0OPaOOTKHU.

2. ZKM3HEeHHBIH MUKJ CUCTEMBbI ¢ 02301 JaHHBIX.

OpuuM 13 6a30BBIX MOHSATHI MpoekTHpoBaHUs bJ[ sBIsSeTCS MOHATHE UX JKU3HEHHOTO
nukia. JXKuzHeHHbnd K bJl BKIIFOYaeT KWU3HEHHBIA MUK WHQOPMAIUH, >KU3HCHHBIN ITUKIT
MH(OPMALIMOHHBIX HPOAYKTOB (IIPOIrPaMMHOT0 OOECIIEYEHMs) U YCIYT, a TAKKE >KU3HEHHbIN
uukn UC.

JKusnennolti  yuxn ungopmayuu cOCTOUT U3 €€ TMOSABICHUS, CYIIECTBOBAHUS U
MCYE3HOBEHHS.

Kusnennvui yuxn ungopmayuonnvlx cucmem (Kak U HCIOJIB30BAHHUS KOMIBIOTEPHBIX
oporpaMM) — 93TO pa3IM4yHble HUX COCTOSHHUS, HauuMHas C MOMEHTa BO3HHUKHOBEHUS
HeoOxoaumocTH B 1aHHOM MC 1 3akaHuMBas MOMEHTOM €€ MIOJHOTO BBIXOJIa U3 YIOTPeOIeHHs Y
BCEX I10JIb30BATENIEH.

JKu3HeHHBIM MUK CyIIECTBOBaHUS mporpammHoro mnpoxaykra (BJl) saBisercs
HenpepbIBHBIM npoueccoM. Paspabotka bBJ[ oxBaTbiBaeT Bce pabOThI MO HUX CO3IAHHUIO.
KoHnuenmnus >KM3HEHHOrO LHUKJIA MPOAYKTA, YCIYTH WM CHUCTEMBI IOJIPAa3yMeBAaeT, YTO OHHU
OTpaHMYEHHBI, MO KpaiiHell mepe, BO BpeMeHH. OCOOEHHOCTHIO Pa3pabOTKU MPOTrPaMMHOIO
NPOAYKTa SBJSETCS NPUHITHE pENIeHWH Ha HayajdbHBIX JTamax C WX peajau3anueil Ha
nocienyommx dtamax. [Ipy 3TOM BaXXHO OIEHUTh HEOOXOIUMBIE M Pa3pabOTKU
OpOTPpaMMHOTO  MpPOAYKTAa  MaTepualibHble, TPYAOBble W  (PUHAHCOBBIE  PECYPCHI,
OpPUEHTUPOBOYHBIE ITTUTETbHOCTH OCHOBHBIX ATAlOB €ro )KM3HEHHOTO LIUKJIA.

TpaguIIMOHHO BBIIEISAIOTCS  CJENYIOIIME OCHOBHBIE OTambl JKU3HEHHOTO LHMKJIA
IPOTPaMMHOTO 00ecTieueHHs:

- aHaJIM3 TpeOOBaHU,

- IPOEKTUPOBAHUE,

- KOMpoBaHue (ITPOrpaMMHUPOBAHHE),
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- TECTUPOBAHUE U OTJIAJIKA,

- OKCIUTyaTalus U COMPOBOXK/ICHUE.

Pa3paborka BJ] oxBareiBaeT Bce pabOTHI IO UX CO3/IAHUIO.

K ocHOBHBIM 3Tamnam xu3HeHHOro nukia b/l oTHOCATCA: OTinanKa, TECTUPOBAHUE, AHAIIU3
TpeOOBaHUl, OSKCIUlyaTalus, KOJUPOBaHWE, IPOEKTUPOBaHUE, compoBoxiaeHue. I[Ipu sToMm
MIPOrpaMMHBIN MPOIYKT MOKET CO3/1aBaThCs J1ayKe €CJIM Ha HEro HEeT 3aKasa.

I[Ton mopensro JKI[ moHUMaeTcss CTPYKTypa, OIpeAesomas IOCIeA0BaTEIbHOCTD
BBIIIOJIHEHMS M B3aUMOCBSI3U MIPOLIECCOB, NEUCTBUN U 3a/1a4 Ha npoTskeHnu Beero KL

K ocHOBHBIM (0a30BbIM) MOJENSAM >KM3HEHHOIO IIMKJIa OTHOCST MOJENH: KacKal
(«Bomomany»), mol3TarnHas M crupaib («BOJOBOPOT»). BaxkHbIM acriekToM npoekTupoBaHus b/l
SBJISIETCS] BO3MOXKHOCTh OCYIIECTBIISITH TECTUPOBAHUE CHCTEMbI HETIOCPEICTBEHHO B IPOIIECCE ee
pa3paboTku. He Bce Mosienu sxu3HeHHOTo 11KiIa bJ] mo3BOAIOT 5TO nenarh.

B kackaaHo# Moenu nepexo Ha CIIeAYIOIIUMN ITal 03HaYaeT MOJIHOE 3aBepIleHne padoT
Ha TPeAbIAYIIEM dTare.

B cnupanbHOl Mozenu mepexoj Ha CIAEAYIOLIUM ATall O3HA4YaeT CO3/laHuEe IPOTOTHIIA
pa3pabaTeiBaeMOro MPOAYKTa, CO3JaHHE BEPCHH pPa3paldaThIBAEMOTO IMPOJYKTa, YTOYHEHUE
XapaKTEPUCTUK MPEIbIIYILIETO 3TaIA.

Haubonee kopotkuii mepuoj pa3pabOTKU MPOrpaMMHOTO MPOAYKTa UMEET CIUpalibHast
MOJIeNIb, a HauOoJiee IIUTENbHBIM Tiepuos paszpadorku bJl wmmeeT kackamHas MoOJEIb
JKU3HEHHOTO IUKJIA.

Kackannas Moaens mpuMeHseTCs P pa3padOoTKe HEOOIBIINX MPOEKTOB U MIPH PEIICHUN
OT/IENbHBIX 3a/a4.

Okcmtyarauus b/l Bkimouaet paboThl 10 €€ BHEAPEHUIO B TOM UKCie KOHQUTYpUPOBaHUE
B/l u pabGouumx MecT TmoNb30BaTeNe, oOecredeHrne SKCIUTyaTallMOHHOW JIOKyMEHTallueH,
npoBefeHNe OOydeHHs TepcoHala U T.J., U HEMOCPEICTBEHHO JKCIUTyaTallHio, B TOM YHCIE
JOKAJIU3alMI0 TTPOOJIeM M yCTpaHEHHUE MPUYUH WX BO3HUKHOBEHHS, MOJU(PHUKAINIO B paMKax
YCTaHOBJICHHOTO PETJIaMEHTa, MOATOTOBKY MPEIIOKEHUN IO COBEPIIICHCTBOBAHUIO, PA3BUTHIO U
MozaepHusauuu b/I.

Pa3pabotunku crpemsTcs caenaTh MaKCHUMalbHO BO3MOXKHBIM TEPHOJ YKHU3HEHHOTO
nuKIa WHOOPMAIMOHHBIX MPOAYKTOB ©  ycuyr. Jlms  OONBIIMHCTBA  COBPEMEHHBIX
KOMITHIOTEPHBIX TPOTPAMM JITUTEIHHOCTh JKU3HEHHOTO ITUKJIA paBHA JBYM—TPEM TOJaM, XOTS
BCTPEUAIOTCS MPOTPaMMBbI, CYIIECTBYIOIIME IECATh U 0Oojee JieT. YBEIHYUTh JUIUTEIHHOCTh
JKU3HEHHOTo IuKkia b/ MOXHO, ecliid peryiasipHO OCYIIECTBIISITh MAPKETHUHTOBBIE MEPOTIPUATHS
no e€ nmojaaepkke, u3MeHeHus: B bl u mporpaMMHBIX yciiyrax; €Civ YMEHbIINTh LieHy Ha BJI,
npoBecTH Monudukanuto b1 u mp.
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VYBeNM4UTh IJIUTENBHOCTh KU3HEHHOro I1mkiaa bJ[  MoXHO, eciau  peryssipHo
OCYLIECTBIIAAT MAapKETUHIOBBIE MEPOIPUATHA 10 €€ MOAACpKKEe, Hu3MeHeHus B bJl u

IPOTPaMMHBIX YCIIyTax; €Cii yMEHbIINTG 1eHy Ha b/, npoBectn mogudukanuio B/ u ap.

1.11 Jlexkuust Ne 15 (2 yaca).
Tema: «CiioBapb JaHHBIX»

1.10.1 Bonpochl JieKIUHK:

1. Oransl npoexktupoBanus bJ]

2. CnoBapp JaHHBIX

1.10.2 KpaTkoe cojiep:kaHue BONPOCOB:

1. Otansl npoexktupoBanus b/{

OCHOBHBIE 3Talbl IPOCKTUPOBAHMUS:

[lepssiit aTan. [InanupoBanue pazpaboTku 6a3bl JAHHBIX.

Bropoii atan. Onpenenenre TpeboBaHM K cUCTEME.

Tpernii oramn. [IpoexkTupoBanue KoHuenTyanbHou Mmoaenu b/l

Uersepthiii oTain. [locTpoeHne JIOru4ecKo MoIeIu.

[Tarerii aTan. [loctpoeHne pu3HIecKOr MOIEITH.

[Iecroii stamn. Onenka GU3NIECKONU MOJICIIH.

Cenpmoti stan. Peanuzanus B/I.

BoceMoit aran. TectupoBaHue U ONITUMHU3ALMA.

Dtan AeBAThIN, 3aKII0YUTENbHbIA. CONPOBOKIECHUE U IKCILTyaTallHsl.

2. CioBapb JaHHBIX

Ha nepBoMm 3tane mpoektupoBaHus 0a3bl JaHHBIX HEOOXOIUMO cOoOpaTh CBEIEHUS O

OpeaMeTHOW 001acTH, B TOM YHCJIE O Ha3HauYeHHHM, CIIOCO0ax MCIOJIB30BaHMUS U O CTPYKType
JaHHBIX, a [0 MEpE pa3BUTHUs IPOEKTa OCYLIECTBIATH LEHTPAIU30BAHHOE HAKOIUICHHE
MH(pOpMallMM O KOHUENTYalbHOW, JIOTUYECKOW, BHYTPEHHEH M BHEIIHUX MOJENSAX JaHHBIX.
CrnoBapb JaHHBIX SBJISIETCS KaK pa3 TeM CPEJCTBOM, KOTOPOE MO3BOJIAET MPU MPOEKTUPOBAHNUH,
DKCIUTyaTallMi ¥ pa3BUTHH 0a3bl JAHHBIX MOANEPKUBATH U KOHTPOIUPOBATH MH(POPMAIIUIO O
JTAHHBIX.

[Ipn cOope mHpoOpManuyu O AAHHBIX CJIEAYEeT YCTAaHOBUTH NIpaBHJa IPHUCBOEHUS HMEH
AIIEMEHTaM, I0OUTbCS OJHO3HAYHOT'O TOJIKOBAHHUS Pa3IMUHBIMU MOAPA3JICICHUIMHA Ha3HAYCHUS
UCTOYHUKOB M COTJIALICHUHA MO MPUCBOCHUIO UMEH, C(OPMYIMPOBATH MpUEMIIEMbIE IS BCEX
I10JIb30BATENIEN OMMCAHMS IEMEHTOB JAHHBIX U BBISIBUTH CHHOHUMBI. JTOT MPOLECC BKIIIOYAET
HECKOJIbKO HUTepaluil U CBs3aH C HEOOXOAMMOCTBHIO pa3penieHHs] KOHQIMKTHBIX CUTYyalUu.
OtnenbHble MOAPA3ACICHUS IOAYAC IEPEOLICHUBAIOT CBOK pOJIb HA MPEANPHUATHH, YTO
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MPUBOANT MPHU pa3padboTke HHPOPMAIIMOHHON CUCTEMBI K KOH(DIMKTaMm. PazpaboTunky B Takux
ciIydasix MPUAETCS BBICTYNATh B posid apOuTpa. Ecim Bam He 1o nymie cinymarb Kpuku: «Cyabio
Ha MbUIO!», TO /s obecniedeHus: F3PPEKTUBHOrO cOOpa U HAKOIUICHUS WH(POPMALUU O JAHHBIX
JKelarenbHO, YTOOBI BCe, KTO MMEET OTHOIIEHHEe K 0a3e [aHHBIX, M[OJIb30BAINUCH
ABTOMATHU3UPOBAHHBIM CIIOBAPEM JIaHHBIX.

CrnoBapb JaHHBIX COACPKUT WH(POPMAIHIO 00 UCTOUYHUKAX, (popMaTax U B3aMMOCBS3AX
MEXJy JaHHBIMU, UX OIMCAaHUS, CBEICHMS O XapaKTepe MCIIOIb30BaHUS U paclpenciieHuu
oTBeTCTBeHHOCTH. CIIOBaph JaHHBIX MOXHO paccMaTpuBarth Kak "Merabasy naHHBIX", B
KOTOpO# XpaHuTcsi uHpopMmaius o 6a3e JaHHBIX.

OnHO 3 TTIaBHBIX Ha3HAYCHUH CIIOBAps JAHHBIX COCTOMT B IOKYyMEHTHPOBAHUU JaHHBIX.
Tak kak 0a3za JaHHBIX OOCITY)KHMBAE€T MHOXXECTBO IOJIb30BaTENCH, KpaiiHe HE0OXOAMMO, YTOOBI
OHHM MPaBUJIHLHO TOHUMAJH, YTO IPEICTABISIIOT COOON JaHHBIE.

Hakomienne uHbopMaliuu B cioBape JaHHBIX I1€IeCO00pa3HO HAuMHATH YXKe C camMou
paHHell craguu nOpoekTupoBaHusA. B mpouecce pabGoThl  pa3paOOTUMKU  BBLIICHSIOT Yy
MOJIb30BaTeNeH, KaKOH JOJDKHA OBITh CHCTEMa, Kakue JaHHbIe OyIyT BXOJHBIMH, KAaKOTO poja
WH(GOPMALIMI0O OHH XOTAT MOJYyYUTh M3 CHCTEMBI, BBOJS MMEHA 3JIEMEHTA JaHHBIX, HalpUMep
«HOMEp CYETa», «OCTATOK» WIIU «IIPOLEHT» B OaHKOBCKOW cucteme. Ilpu 3TomM 00e CTOPOHBI
JIOJDKHBI TPAKTOBATh MCIIONB3yeMble TEPMUHBI OJHO3HAYHO, WHAYE MOXET CIyYUTHCS TaK, YTO
pa3paboTaHHasi cucTeMa He OyIeT YAOBIETBOPSATh TpeOOBaHUSIM TMojb3oBareneil. Iloatomy
BTOpPOE Ba)KHOE Ha3HAu€HHUE CJIOBaps JaHHBIX - obecneunTh 3((eKTHBHOE B3anMojieiicTBHE
MEXy Pa3TUYHBIMU KaTEeTOPUSMH pa3padOTUUKOB U MOJIb30BATENCH.

Takum o0pazoMm, JBa BaKHEHIIMX Ha3HAUYEHUS CJOBaps JaHHBIX COCTOAT B
LEHTPaJIN30BaHHOM BEJICHUM M YIPABIEHUU JaHHBIMM Kak pecypcoM Ha BCeX JTamax
OPOEKTHPOBAHUSA, pealu3allil M JKCIUTyaTalliM CHUCTEMbI, a Takke B o00ecleueHuu
3P PEKTUBHOTO B3aUMOJICHCTBUS MEXKIY BCEMU YYAaCTHUKAMU IPOEKTA.

B cnyuae pacnpenenenHoit 6a3bl JaHHBIX BCSI OHA WJIM €€ OT/AENIbHbIE YacTH MOTYT
pasMematbcs Ha YAAJEHHBIX JPYyr OT JApyra BBIYHCIMTENBHBIX MAIlllMHAX, COEINHEHHBIX
JUHUAMU CBsi3U. OJHM paboyue CTaHIIMU B CETH MOTYT oOpamaThcs TOJIbKO K JIOKaJbHON 0aze
JAHHBIX, a IPYTHE - KaK K JOKAIbHOM, TaK M K BHEIITHHM. B sToMm citydae B cioBapb JaHHBIX
MO’KeT OBbITh BBeJleHa HHpopMaIs 000 Bcex MecTaxX (U3NYECKOTO XpPaHEHUs JAHHBIX, a TaKkKe
OTpaHMYEHUSI CEKPETHOCTH, Oe30macHoCTU U AocTymna. C MoMOoIIbI0 3TON UH(QOpPMALMK CIIOBaph
JTAHHBIX MOXET «PEIINThY», KAKUM 00pa3oM yJIOBJIETBOPUTH 3alpoC MOJIb30BATENS: 0OPAaTUTHCS K
JOKaJbHOM  0a3e JaHHBIX  WJIM, €CJIM  I0JIb30BaTellb  00JalaeT  COOTBETCTBYIOUIMMHU

MOJTHOMOYMSIMH, NTEpeIaTh 3anpoc Ha BHeNHow [[19BM.
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HeaBToMaTH3MpOBaHHBIA CIIOBaph JaHHBIX HE MOXET OOEeCHeuYuTh IOJyYyeHHE IIo-
pa3HOMY OTCOPTHUPOBAHHBIX CIIMCKOB  AJIEMEHTOB  JIaHHBIX, KOTOPBIMH  IOJIB3YIOTCS
pa3pabOTUUKH. Onun u TOT Ke 3JIEMEHT MOYET HEOJIMHAKOBO
HCIIOJIb30BAThCS B PA3JIMYHBIX NPUIIOKEHUAX. Ha panHel ctaauy NpOEKTUPOBAaHUS BBIABISIOTCS
JIAJIeK0O HE BCE CBS3W MEXJy JaHHBIMU. BrociencTBuM OOHAapyXKHBAaeTcsi, 4TO JaHHBIE
OPUMEHSIOTCS B pa3HO0OpasHbIX NpuiiokeHusx. OHM MOTYT BCTpeyaTbCs, HalpUMEp, BO
BXOJIHBIX M BBIXOJHBIX (pOpMaTax, CBSI3aHHBIX MEXIYy COOOW, U BCSIKUH pa3 paccMaTpUBAIOTCS B
pas3InYHbIX KOHTEKCTaX. YTOOBI yuecTh BCE BO3ZMOXKHbIE OTPAHUYEHNUS, HEOOXOIUMO IIPUIIOKUTh
3HaYUTENbHbIE ycwind. IIponecc mpoeKkTUpOBaHUsA K€ CTAHOBUTCSA B TaKOM Cllydae TPYIHO
ynpasisieMbiM. ['Oopa3go mpoiie opraHu3oBaThb M YOPaBisATh pa3pabOTKOM € IMOMOIIBIO
AaBTOMATHU3UPOBAHHOI'O CJIOBapsl JAHHBIX.J[JI YCHEIIHOro NMPUMEHEHHs CJIOBapsl NAHHBIX IMpPU
pa3paboTKe CHUCTEMbI CIeNyeT LEeHTPAIU30BaTh HAKOIUIEHHE HH(GOpMAlMM B 3TOM €IWHOM
VCTOYHUKE, U3 KOTOPOIO NPOTrpaMMMCTBI CMOTIYT KOIHPOBATH OMMCAHMS CTPYKTYP NAHHBIX U
BKJIIOUaTh MX B CBOM IMPOrpaMMbl Ha BCEX OdTamax NpOeKTUpoBaHus. B ciydyae nmpumeHeHUs
«PY4YHOT0» WJIM HE UHTETPUPOBAHHOIO CJIOBApsl B HEM BPEMsI OT BPEMEHHU MOXKET MPOUCXOIUTh
HapylIeHUE HENPOTUBOPEUMBOCTU MH(OPMAIMM MO OTHOUIEHUIO K (PAKTUYECKOMY COCTOSHUIO
CUCTEMBI.

B wuneanbHoMm ciiydae uHtepdeiic Mmexay CYDBJl u crnoBapeM JaHHBIX JOJDKEH
o0OecrieunBaTh JOCTYNl CUCTEMBbl ciioBapsd K cropaBouHukaM CVYBJl, B KOTOpBIX XpaHUTCS
uHpOpMalKs O ee TeKyIIeM COCTOSHUU. MoanuKanus TUIOB JaHHBIX MOYKET MPOU3BOJUTHCS
TOJILKO TIOCJIE€ TOTO, KaK 3TO OyJeT 3aperucTpUpOBaHO B clioBape JaHHbIX. OOHOBIIEHHE CaMUX
JAHHBIX JIOMYCKAEeTCs JIMIIb TOCe MpOBEpKH ux KoppekTHocTH cpeactBamu CYBJI. Takum
oOpa3om, cnoBapb JnaHHbIX, CVYBJl u 0a3za [aHHBIX 00pa3ylOT 3aMKHYTHIM KOHTYD.

B nzeane cioBapb TaHHBIX JOJDKEH ObITh HEOTHEMJIEMON COCTABHOM YacCThIO BCEH CUCTEMBI
00pabOTKM JaHHBIX. 3a BBOJ JIaHHBIX B CJIOBapb OTBETCTBEHHOCTh HeceT aaMuHHcTpatop B/l
[TockonbKy clioBaph TaHHBIX SBISETCS LIEHTPAIBHBIM 3BEHOM CHCTEMbI, HEOOX OZIMMO TOCTOSTHHO
MOJJIEPKUBATh €r0 KOIHI0, KOTOpas MOXET HCIOIb30BaThCsl AJIi BOCCTAHOBJIEHUS CIIOBaps
10CJIe BOBHUKHOBEHHS OTKa3a BCEH CHUCTEMBI WIM B CIy4yae HEMPEIHAMEPEHHOTO pa3pyIICHUS
ero paboueit Bepcuu. 3a COXpaHHOCTD CIIOBaps JAHHBIX KaK )KM3HEHHO BaXKHOM YacCTH CHCTEMBI C
6azoit

JIaHHBIX TOJHOCTHIO OTBEYAET aJIMUHUCTpauus Oa3bl AaHHbIX. Eciau cioBapb JaHHBIX
OpUMEHSIeTCs JUIs pa3rpaHUYeHus JocTyna K 0asze JaHHBIX, TO JOCTYI K HEMY HaJI0 TakKke
pasrpannumTh. CleayeT CTpOro OrpaHMYUTh KPYT JIMI, KOTOPBIM pa3perieHo MoIu(UIIMpOBATh
CJIOBaph JaHHBIX. B OTHOLIEHMM XpaHUMOM B cioBape MH(OpMaIK JOKEH OBbITh peanu30BaH
PEKHUM CEKPETHOCTH.
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CnoBapp JaHHBIX IPHU3BaH IIOMOraTh IOJB30BATEII0 B BBINOIHEHUM CIEAYIOIINX
byHKIMA:

— COBMECTHOE UCIOJIb30BAHUE JaHHBIX C IPYTHMU I0JIb30BATEISAMU;

— OCYILECTBICHUE IMPOCTOr0 U IPGEKTUBHOIO YIPABICHHUS 3JIEMEHTAMH JAHHBIX IIPU
BBOJIE B CHCTEMY HOBBIX DJIEMEHTOB WJIM U3MEHEHUH ONUCAHUS CYHIECTBYIOLINX;

— YMEHBIIIEHHE U30BITOYHOCTH U IPOTUBOPEUUBOCTH JAHHBIX;

— OIIpeJeNICHUE CTEIICHU BIUSHUSA U3MEHEHUI B 2JIEMEHTAxX JaHHbIX Ha BCIO 0a3y JaHHBIX;

—LEHTpalu3alys  YOpaBlIeHHs  DIEMEHTaMH  JaHHBIX C  LEIbI0  YIPOLIEHHs

IMPOCKTUPOBAHHUA 0asnl JaHHBIX U €€ PAaCHIUPCHUA.

1.12 Jlexkuusi Ne 16 (2 yaca).

Tema: «O01mas xapakTepucTUKa 0a3 3HAHUI U IKCIIEPTHBIX CHCTEM»

1.12.1 Bonpocsl JieKIUM:

1. Ba3bl 3HaHwMi

2. DKCTIEPTHBIC CUCTEMBI

1.12.2 KpaTkoe cojiep:kaHue BOIPOCOB:

1. ba3bl 3HaHMI.

baza 3HaHuit — 310 OCcO6Oro poma 06a3za JaHHBIX, pa3paboTaHHAs IJIA ONEPUPOBAHUS
3HaHUSAMHM (MeTaJaHHbIMM). ba3a 3HaHMH COJEPXKUT CTPYKTYPUPOBAaHHYIO HWH(OpMAIHIO,
MOKPBIBAIONIYI0O HEKOTOPYIO O0JIaCTh 3HAHWHA, JUIA HCIIOJIB30BAaHHUA KHOCPHETUYECKUM
YCTPOMCTBOM (MJIM YE€JIOBEKOM) C KOHKpPETHOH 1Lebio. CoBpeMeHHble 0a3bl 3HaHUN paboOTaIoT
COBMECTHO C CHCT€MaMH IOHCKa HH(pOpMalMU, MUMEIOT KIACCU(PUKALMOHHYIO CTPYKTYpY M
dopmar npeacTaBiIeHUs 3HaHUH.

[TonHoneHHBIE 0a3bl 3HAHUHN co/EpKaT B ceOe HE TOIbKO (PaKTUUYECKYIO MH(OpMAIHIO,
HO W TIpaBWJIa BBIBOJA, JOMYCKAIOIIME aBTOMATHYECKHE YMO3AKIIOYEHHS O BHOBH BBOJMMBIX
dakTax W, Kak CIEACTBHE, OCMBICIEHHYIO 00paboTky wunHpopmamuu. OO6macTh Hayk 00
UCKYCCTBEHHOM HMHTEJJIEKTE, H3ydaromias 0a3bl 3HAHMH M METOIbl pabOThl CO 3HAHHIMH,
Ha3bIBACTCSI MH)KECHEPHUEW 3HAHUM.

Uepapxuueckuii cmoco0 mpencraBieHuss B 0Oa3e 3HaHWUN HaboOpa TMOHATHH HU WX
OTHOILEHUI Ha3bIBaeTCsl OHTOJIOTHEH. OHTOJIOTHIO HEKOTOpPOW O0JIaCTH 3HAHWHA BMeECTE CO
CBEJICHUSIMH O CBOMCTBAaX KOHKPETHBIX 00BEKTOB TAK)KE MOXKHO Ha3BaTh 0a30i 3HAHHIA.

2. DKcnepTHbIE CHCTEMbI

DKcriepTHasT CHUCTeMa — 3TO  KOMIBIOTEpHas MporpaMma, KoTopas MOZEIupyeT
paccyXIeHHs 4eJI0BEeKa-IKCIepTa B HEKOTOPOH OIpeesIeHHON 00JIaCTH U UCTIONB3YeT JUIsl 3TOTO

0a3y 3HaHUH, conepramlyio (akTel M MpaBuUia 00 3TOH 00JACTH, U HEKOTOPYIO IMPOLEAYPY
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JIOTMYECKOTO BBIBOJIA. DKCIIEPTHBIE CUCTEMBI IIPEIHA3HAUEHBI I MOACIUPOBAHHUA U UMHUTALIH
JIOTHKH ONBITHBIX CIIEHHAIMCTOB MPU HNPUHSATHH PELICHHUS [0 KaKOMY-JIMOO y3KOMY BOIIPOCY B
OTIpeICIICHHON MPEMETHON 00JIaCTH.

OC MOXHO CYUTATh OJHUM M3 IPUMEHEHHUH HCKYCCTBEHHOTO MHTEJIEKTa, XOTs
UCCIIEIOBATEIN HMCKYCCTBEHHOIO MHTEIIEKTa HE CTAaBUIM LEJIbI0 IOCTPOEHUE 3KCIEPTHBIX
cucteM. DC TIOMOTAlOT CIENUATNCTaM, KOT/Ia UX COOCTBCHHBIX 3HAHHA, OTBITA U WHTYUIUH
HEIOCTaTOYHO JIi CaMOCTOSTENIHOTO pEIIEeHUs] BO3HUKAIOIMMX MpobieM. Takue cucTembl
IPEACTaBIAT COOOM MalllMHHBIE MPOrpaMMbl, pEIIAoLIMe 3aJadd NPUMEPHO TaK JKe, Kak
pelaeT ux 3KCIepT B PealbHOM 00CTaHOBKE. JTO MO3BOJISET HAKAIUIMBATh, CUCTEMaTU3UPOBATh
U HCIIONIb30BaTh 3HAHUS W NPOQPECCHOHATBHBIN OMBIT TEX HKCHEPTOB, KOTOPHIC BBHIMOIHSIOT
KOHKPETHBIE 33/1a4l HAWIyYIINM 00pa3oM M B MEPBYIO OUYepeb B TE€X 00JacTAX, I/ie 3aJa4u U
UX peleHus ciabo popManTu30BaHbl UM COBCEM HE (POPMaIM30BAHBI.

TunuyHas sKkcnepTHas cHcCTeMa COCTOMT M3 CIEIYIOUMX OCHOBHBIX KOMIIOHEHTOB!
WH)KEHEp 3HaHWH, MoJCUCcTeMa MPUOOPETEHHsI W HAKOIUICHWs 3HaHWM, 0a3za 3HaHWM, pabouas
obmacts (0a3a manubix — bJ1), co3maTens 3akiroueHus (pemaTens, HHTEPIPETaTop), MoJCHCTEMA
HOSCHEHUH, MHTepdelic Moab30BaTeNs, 0Ib30BATENb.

YroObl CHPOEKTHPOBATH 3KCIEPTHYIO CUCTEMY, CHEIMAIMCT, Ha3bIBAEMON MH)KEHEPOM
3HaHUS (CMEIMaTbHO TOATOTOBICHHBI CHCTEMHBIH aHAJIHTHK), TECHO PabOTaeT ¢ OIHUM HIIH
OOJNIBITMM KOJMYECTBOM OJKCHEPTOB B H3ydaeMoi obOmactu. VH)XeHephl 3HAHMS IBITAIOTCS
y3HaBaTh BCE OTHOCUTEIBHO CIIOCO0a, KOTOPHIM 3KCIEPT NPUHUMAET PEIICHUs.

IToncucrema mnpuoOOpeTeHHsT M HAKOIUIEHMS 3HAHUN IOMOTaeT WH)KEHepy 3HaHHUsS B
PETUCTpAINH TPABWIT 3aKIFOUCHHS U TTapaMeTpoB B 0a3e 3HaHWil. 3HaHWe (NpaBUIIa 3aKITIOUSHHS
U TIapaMeTphl), TOJTYYCHHOE WHXEHEPOM 3HAHUS, 3aTEM C TIOMOIIBIO ITOICUCTEMBI IPHOOPETEHNUS
U HAKOIUIEHUS 3HAaHUH PEruCTPUPYETCsl B KOMIBIOTEPHOH CHCTEME B CIELHATU3UPOBAHHOM
¢dopmare B O10Ke, Ha3BaHHOM 0a30i1 3HAHUI.

baza 3HaHWII B DKCIEPTHON cCHUCTeMe TIpeJHa3HAa4YeHa JUIsl XPAaHEHHS: JIOJTOCPOYHBIX
JTAHHBIX, OTMMCHIBAIOIINX PaCCMATPHBAEMYIO 00JIaCTh; MPaBWII, OMUCHIBAIOIINX I1EI1eCO00pa3HbIe
npeoOpa30BaHus TaHHBIX ITON 00JIACTH; 3aKIIFOUSHUH.

Pabouas oOnacte (0a3a MJaHHBIX) TMpelHa3HAuYeHa JUIsI XPaHEHUS MCXOOHBIX U
MIPOMEKYTOYHBIX TAHHBIX PEIIacMOil B TEKYIIUII MOMEHT 3aa4H.

Co3natenp 3aKioueHus (penaresib, HHTEPIPETaTop), UCIOb3Ysl UCXOTHBIC JaHHBIC U3
paboueil maMATu W 3HaHUS U3 0a3bl 3HAHUM, POPMUPYET TAKYIO MOCIEI0BATEILHOCTh MPaBUIL,
KOTOpas OyJyuyd MpUMEHUMa K UCXOAHBIM JaHHBIM, IPUBOAUT K peLIeHHUIo 3a1aud. OJUH U TOT
K€ co37arenb 3aKIIOUEHHs] MOXKET HCIOJIb30BATHCS B PA3NIMYHBIX SKCHEPTHBIX CHCTEMax C
paznuyHOM 0a301 3HAHMIA.
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[loacucrema mosicHeHUM OOBSCHSET, KaKk CUCTeMa IMOJy4YMJia peuieHus 3afgaud (Wid
MoYeMy OHAa HE TMONYYHJIa PEHICHHs) M Kakue 3HaHWs OHAa IMPH STOM HCIOJIb30Bala, 4TO
oOneryaer JKCHEPTY-TMOIB30BATENII0O TECTUPOBAHME CHCTEMbl W TOBBIMIAET  JOBEpPHUE
M0JIb30BATENS K MOJYYEHHOMY PE3YJIbTaTy.

WuTepdeiic monb3oBarens (IUaNOroBblii KOMIIOHEHT) OPUEHTUPOBAH HA OPraHU3AIMIO
JIPYKEI00HOT0 OOIIEHUsI CO BCEMH KaTETOPUSMHU IOJIb30BATENICH, KaK B X0/ PeUICHHs 3a/ad,
TaK U BO BpeMs IPUOOPETEHUs 3HAHUH, OOBSICHECHUS PE3YJIbTAaTOB PAOOTHI.

B pa3paboTke SKCHEpTHOM CHCTEMBl Yy4YacTBYIOT IPEICTaBUTENN  CIEAYIOUINX
CIIELINATIBHOCTEN:

1. skcmept B TOM MpoOIEeMHON 00IacTH, 3a1a9u KOTopoi OyaeT pemars IC;

2. WHXCHEp 10 3HAHUSM, T.€. CICIIHAIUCT 10 pa3padorke IC;

3. MPOrPaMMHUCT, T.€. CIIEUATIHUCT M0 pa3pabOTKe HHCTPYMEHTAIBHBIX CPEJCTB.

Heo0xomuMo OTMETHUTH, YTO OTCYTCTBHE CPElId YYACTHHUKOB Pa3pabOTKH HHXKEHEpa MO
3HaHMUSM (T.€. 3aMEHA €r0 MPOTPAMMHUCTOM) JINOO MPUBOIUT K Heyaaue mporecce cozmanus IC,
100 3HAYUTEITHHO YIJIUHSET €ro.

DKcnepT onpenenseT 3HaHus (JaHHbIE U MpaBWIIa), XapaKTePU3UPYIOUIHe MPOOIEMHYIO
o0ractb, 00ecreyrBaeT MOJHOTY U MPaBUILHOCTh BBeJIEHHBIX B DC 3HAHMIA.

WNuxeHep 1o 3HAHMUSAM TIOMOTAeT JKCIEPTY BBIABHUTh W CTPYKTYpUPOBATH 3HAHUSA,
HeoOxoaumbie g padoThl DC, OCYIIECTBISET BBIOOP TOTO WHCTPYMEHTAJIBLHOTO CPEJCTBA,
KOTOpOoe Hambosee MOIXOTUT JUIsi AaHHOW MpoOJIeMHONW o0NacTH, U OMNpeAeNsieT CrIocod
npenocraBneHuss 3HaHuid B dToM OC. OH BBLAENSET W OPOrpaMMUpPYET (TpaaullMOHHBIMU
cpencTBamMu) cTaHAapTHhIE QYHKIUHU (THIUYHBIC JUIsl JAaHHOW MpPOOJIEMHON 00J1acTH), KOTOPHIE
OyIyT UCTIOJB30BAThHCS B TIPABHIIAX, BBOAUMBIX SKCIIEPTOM.

[IporpamMmucT pa3pabaThiBaeT HHCTPYMEHTAILHOE CPEACTBO, COJIEprKallee B Mpeerie Bce
OCHOBHBIE KOMIMOHEHTHI DC, CONMpATracT WHCTPYMEHTAILHOE CPEJICTBO C TOW Cpeloi, B KOTOPOI

OHO OYZIET HUCITOJIb30BAHO.

1.13 Jleknus Ne 17 (2 uaca).
Tema: «CYBJ ACCESS»
1.13.1 Bonpochl JIeKIUH:
1. Hasnauenue, obmas xapaktepuctuka u crpykrypa CYBJl ACCESS
2. Pabota ¢ Access.
1.13.2 KpaTkoe coiep:kaHue BONPOCOB:

1. Haznauyenue, o61as xapakrepucruka u ctpykrypa CYB/l ACCESS

43



Access - ato cuctema ynpasinenus 6azamu gaHHbBIX(CYBJI). [Toacucremoit ynpasienus
MOHUMAETCsl KOMILIEKC MPOrpaMM, KOTOPBIN MO3BOJISIET HE TOJIBKO XPAaHUTh OOJBIINE MACCHBBI
JAHHBIX B OIpenesieHHOM ¢opmare, HO M 00pabaTeiBaTh MX, MPEACTABIAL B yIOOHOM IUis
noJib30Baresei Bujie. Access AaeT BO3MOXXHOCTh TaKKe aBTOMAaTHU3UPOBATh YacTO BBIMOIHIEMbIE
orepanuu (HampuMep, pacueT 3apabOTHOM IUIAThl, Y4ET MaTepHalbHBIX IHeHHOCTeH U T.1m.). C
MOMOIIBI0 ACCess MOXXKHO HE TOJbKO pa3zpabarhiBaTh yAOOHBIE (OPMBI BBOJA M IMPOCMOTpA
JAHHBIX, HO i COCTaBJIATh CIIOKHBIE OTYETHI.

Access sBisercs mnpuioxkeHuem Windows, a mockoiabky u Windows u  Access
paspabotanbl oxHOUW ¢upmoit (Microsoft), oHM OYeHb XOpOIIO B3aUMOJEHCTBYIOT JIPYT C
apyrom. CVYBJl Access paboraer moj ympaeieHueM Windows; Ttakum o00pa3om, Bce
npeumyniectsa Windows goctymHsl B Access, HalpuMep, BBl MOXKETE BbIpe3aTh, KOMMPOBATh U
BCTaBJIATH JIaHHBIE U3 10000 npuiokenus Windows B nmpuioxeHue Access 1 Ha000pOT.

Access - ato pensunonHas CYB/l. DTo o3HaydaeT, 4To ¢ e€e MOMOIIbIO MOXHO paboTarh
OJIHOBPEMEHHO C HECKOJIbKUMM TabinuaMu 0a3bl naHHbIX. [Ipumenenue pensunonHod CYB/]
MIOMOTAET YINPOCTUTH CTPYKTYPY AAHHBIX M TaKUM 00pa3oM OOJETYUThH BBIOJHEHHE PAOOTHI
Tabmuiy Access MOXHO CBSI3aTh C JaHHBIMHU, XPaHSIIMMUCSA HA APYrOM KOMIIBIOTEpPE WIIM Ha
cepBepe, a TakXkKe HCIOoJIb30BaTh Tabmully, coznannyio B CYBJ[ Paradox umu Dbase. Jlannbie
Access 04eHb TPOCTO KOMOMHUPOBaTh ¢ naHHbIMU Excel.

B CVYBJI Access mpeayCMOTPEHO  MHOTO  JOTOJHUTEIBHBIX  CEPBUCHBIX
BO3MOXKHOCTeH. MacTepa MoOMOryT BaM CO37aTh TaONHIIbI, (JOPMBI UM OTUYETHI U3 UMEIOIINXCS
3aroTOBOK, C/IEJaB 3a BaC OCHOBHYIO YEPHOBYIO paboTy. BblpaxeHus mcrnonb3yrorcs B Access,
HampuMep, JJIsl TPOBEPKH JONYCTHMOCTH BBEIEHHOTO 3HA4YeHHUS. MaKpOCHl IT03BOJISIOT
AaBTOMATH3UPOBATh MHOTHE MPOIECCHI 0€3 MPOrpaMMHPOBAHUSs, TOTa KaK BCTPOCHHBIN B Access
s3pik VBA(VisualBasicforApplications) - crermmanbio pa3paboTaHHbIi KoMmanueir Microsoft
JUANIEKT si3bIka Basic s ucnonb3oBanus B npriokeHusx MicrosoftOffice - qaet BO3MOXKHOCTD
ONBITHOMY TIOJB30BATENIO TPOTPAMMHUPOBATH CJIOXHBIE TPOLEAYPhl OOpaOOTKM JTaHHBIX.
[TpocmarpuBas cBoto (hOpMy WIIH OTYET, BBl CMOXKETE MPEJICTABUTh, KaK OHHU OYIyT BHITISIIETH B
pacrieyaTaHHOM BHje. Y HaKOHeIl, UCTIONB3Ys TaKhe BO3MOXHOCTH SI3bIKa MPOTPaMMHUPOBAHUS
C,xak ¢ynkunu u oopamenus k Windows API (ApplicationProgramminglnterface - uarepdeiic
NPUKIAAHEIX TporpamMMm Windows), MOXKHO HamucaTh MOANPOTpaMMY JUIS B3aUMOJICHCTBUS
Access ¢ IpyTUMU TPUIIOKEHUSIMH - HCTOYHUKAMH JTAaHHBIX.

B MicrosoftAccess 700aBieHO MHOXECTBO HOBBIX CpEACTB, pa3pabOTaHHBIX IS
obneryenust paboTel B MHTEepHET W co3maHus npuwioxkenuid ans Web. Jlnsg moctyma Kk ceTu
HHTEepHeT U MCIONb30BaHUs MPEUMYIIECTB HOBBIX CPEACTB HEOOXOAMMBI CPEICTBA MPOCMOTpA
Web, manpumep MicrosoftInternetExplorer, a Taxxe monem. [Tonp30Barens UMeeT BO3MOXKHOCTh
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HEIOCPEICTBEHHO MOJKIII0UaThes K y3aam MicrosoftWeb u3 mporpamm Office (B Tom uuncne u
u3 Access) ¢ momoupio Komanasl Microsoft Ha Webus mynkrta mento. IIpu sToM MOXHO,
HalpUMEp, TMONYYUTh JOCTYI K TEXHHYECKHM pecypcaM U 3arpy3uTh OOIEIOCTYITHBIE
IporpaMMBl, He TpepbiBas paboTy ¢ Access.

Cucrema Access cOAEpKHUT HaOOp MHCTPYMEHTOB Ui YIpaBiieHUs Oa3zaMu JaHHBIX,
BKJTIOYAIOIIUI KOHCTPYKTOPHI Ta0bmul, GopM, 3armpocoB u ot4eToB. Kpome Toro, Access MOKHO
paccMaTpuBaTh W Kak Cpeny s pa3paboTku mnpuiokeHuil. Mcmons3ys Makpochl st
aBTOMAaTH3alluy 3a/a4, Bbl MOJXKETE CO3/1aBaTh TAKUE JK€ MOILIHbIE, OPUEHTHUPOBAHHBIE Ha
MOJIB30BATENs MPUIIOKEHUS, KaK W IPWIOKEHUS, CO3JaHHBIE C MOMOIIBIO '"TOJHOLEHHBIX"
S3BIKOB TMPOTPAMMHUPOBAHUSA, JOMOJHATh HMX KHOMKAaMHU, MEHIO U JIMAJOTOBBIMH OKHAMH.
[Tporpammupys Ha VBA, MOXHO co3/1aBaTh MpOrpaMMbl, 10 MOILIIHOCTH HE YCTYHAIOIINE caMon
Access. boiee Toro, MHOTME cpelicTBa Access, HapUMep MacTepa U KOHCTPYKTOPbI, HAITMCAHbI
Ha VBA. MomHOCTs U THOKOCTh CHUCTEMBI AcCCESS JENaloT €€ CEroAHs OJHOW U3 JYYIINUX
Iporpamm JJis yIupaBjieHus: 0a3aMu JaHHBIX.

2. Padora c Access.

Macmep(Wizard) - coenuanpHas OporpaMMa, IIOMOTaromias B PEHIEHHH KaKOW-TO
3aJaud WM CO3JaHUM OOBEKTa OMPEIEIEHHOT0 THMa. JTa MporpaMMa IOMOXET BaM 3a
HECKOJIbKO MHUHYT BBINIOJHUTh PYTHHHYIO palboTy, Ha KOTOpyr0 0€3 NpUMEHEHHUs 3TOH
MporpaMMBbl MOXKET YUTH HECKOJIBKO YacoB. [IporpamMmma-Mactep 3aaet BOIPOCH O COAEPKAHNH,
cTuie u opmare 00bEeKTa, a 3aTeM CO3/aeT 3TOT 00BEKT 0e3 Kakoro-inbo BMeEIIaTeabCcTBa C
Bamed CTOpoHBL. B Access HMeeTcs OKOJIO COTHHMACMEpOos,NIPEIHA3HAYEHHBIX s
MPOCKTUPOBaHUS 0a3 JaHHBIX, MPUIIOKEHHM, TaOnuI, GopM, OTUETOB, TPadUKOB, MOUYTOBBHIX
HaKJIEEK, JIEMEHTOB YIPABJICHHS U CBOMCTB.

Te, ko 3HakoMmbl ¢ Excel, 3amersiT, uTo Access Bo MHoroMm moxox Ha Excel. [Ipexne
BCero, o0e mporpamMmbl SIBISIOTCA TpoAykTamu s Windows, ciienoBaTenbHO, MOXKHO
WCIIOJIh30BaTh CBOM OMBIT NMpUMEHEHHs crnenubuyHbix st Windows cornamenuii. J[anabie
TaOIMITEI WK 3ampoca Access 0TOOPaKaroTCsl B BUJIE DJIEKTPOHHON TaOJIHIIBI, KOTOPYIO MPUHSITO
Ha3bIBaTh mabauyel 0anusix.Bel 00HApYKUTE, YTO pa3Mep CTPOK U CTOJIOIIOB TaOIHUIIBI TaHHBIX
MO>KHO M3MEHSTh TaK ke, Kak B pabounx tabmuiax Excel. ®akTuyecku peskuM BBOJAA JAHHBIX
Access HUUEM HE OTJIMYaeTcsl OT aHajormuHoro pexxuma Excel. OcHOBHOE paznuyue Mexmy
tabnureit 6a3bl qaHHBIX (B/]) 1 snexkTpoHHOM TabauIEeH - B CUCTEME aJpecalii; B JIEKTPOHHOM
Tabluie aapecyeTcss Kaxknaas sdeiika, a B tabnume BJ[ - Tombko mons Tekymieil 3amucu. B
DIIGKTPOHHON Talnuile Kaxknaas siueiika oOpalaThiBaeTCs HWHAWBHIyalbHO, a B Ta0muie bJ]

00paboTKa MIET IO 3amUCsAM, MPUYEM 3aIUCH 00pabdaThIBAIOTCS OJHOTHUITHBIM 00pa3oM. DT

45



yrpomeHus i b/l T03BOISIOT MOBBICHTE CKOPOCTh 00PaOOTKH M KOJMYECTBO 00CTY)KHBAEMOM
uHpOpMaLnH.

CrpaBounass cuctema ¢upMel Microsoft sBisiercs, HaBepHOe, Jydlled cpenu
AQHAJOTUYHBIX MPOrPaMM Kak JUI HOBUYKOB, TaK M JJISI ONBITHBIX ITOJIb30BaTeNel. Access JaeT
BO3MOXKHOCTh HCIIOJIB30BAaTh KOHTEKCTHO-3aBHCUMYIO CIIPaBKY, MJISI TOJY4YEHHUS KOTOPOH
JOCTaTOYHO Ha)KaTh MPaBYIO KIaBUINY MbIIIHA. Kakue Obl Bl HU MCIIBITHIBAIN 3aTPYAHEHUS MIPU
paboTte ¢ cucTeMoid, BaM MOMOKET MOSBIISIOMIASACS Ha SKpaHE CIpaBKa MO WHTEPECYIOIeH Bac
teme. [Tomnmo 3TOrO CipaBoYHas cucteMa Access UMeeT YI0OHbBIE U TIPOCTHIE B UCTIOJIb30BAHUH
cofiep’KaHMe, MPEIMETHBIN yKa3aTenb, CHCTEMY IIOHMCKa, JKypHal XPOHOJOTMH M 3akiaaku. B
JIOKaJIM30BaHHOM Bepcuu Access 97(kak u Bo BceM MicrosoftOffice 97) xommanmst Microsoft
nobaBuiia HOBOE CpPeACTBO - [lomownux. IIOMOIIHUK OTBEYAET HA BOIMPOCHI, BBIJAET COBETHI H
CrpaBKH 00 OCOOCHHOCTSIX MCHOIb3YEMOI TPOTPAMMBI.

Bce cocraBnstomue 0a3bl JaHHBIX, Takue, Kak TaONMIBI, OTYETHI, 3aIPOCHl, POPMBI U
00beKThI, B Access 97 XpaHATCS B €IMHOM IHCKOBOM (aiise. OCHOBHBIM CTPYKTYpPHBIM
KOMITOHEHTOM 0a3bl JaHHBIX SBJISIETCS Tabnuua. B Tabnunax XpaHsarcs BBOIMMbIE HAMU JaHHEBIE.
Buemne kaxnas Tabmuma Access 97 moxoxka Ha TaOJIHIbI, ¢ KOTOPBIMH MBI ITPUBBIKIIN pab0TaTh
Ha Oymare, - OHa COCTOHMT W3 CTOJIOIIOB, HA3bIBAEMBIX NOJIAMU, A CTPOK, Ha3bIBAEMBIX3ANUCIMU.
Kaxxnas 3anmuch TaGIMIIBI COAEPKUT BCIO HEOOXOAMMYIO MH(OpMAIIUIO 00 OTAETHHOM 3JIEMEHTE
0a3pl nmaHHBIX. Hampumep, 3amuck O TpemnojaBarene MOXKET COAEpPXKaTh (aMUIHIO, WM,
OTYECTBO, JIaTy POKACHUS, TOJKHOCTb U T.II.

IIpu pa3paboTke CTPYKTYpbl TaONUIBI, NpeXJIe BCEro, HEOOXOIUMO OIpPENeIUTh
Ha3BaHUS T0JIEH, U3 KOTOPBIX OHA JOJDKHA COCTOSITh, THIIBI TMOJIEH M WX pa3mepbl. Kaxmomy
MOJIF0 TaOJIMIbl MPUCBAUBAETCSl YHUKAJIbHOE HMs, KOTOPOE HE MOXKET cojaepxkarb Ooiyee 64
CUMBOJIOB. MM jxenarenbHO AenaTh TakuM, 4TOOBI (DYHKIMS TOJI y3HaBajlach 10 €ro MMEHHU.
Jlanee Hazmo pemMTh, JaHHbIE KAKOTO THMa OyAyT coiepikarbcsi B KaxjaoMm moie. B Access
MOYKHO BBIOMpATH JIFOOBIE M3 OCHOBHBIX THIIOB AaHHBIX. OJMH W3 3THX THIIOB JaHHBIX TOJDKEH
OBITh TIPUCBOCH KAXJIOMY IOJII0. 3HAYCHUE THUIA TIOJISI MOXKET OBITh 33JaHO TOJBKO B PEXHUME

KOHCTPYKTOpaA. Huxe OpCACTABJICHBI TUIIBI JaHHBIX Access ¥ UX OIHACaHUE.

Tun gaHHbIX Onucanne

TexcroBbiii  (3Hauenune mO[['€KCT WM 4ucia, He TPeOyIOIUEe MPOBEICHUSI PACUETOB, HAaNpUMEP

YMOJIYAHHIO) HOMepa TeneOHOB (10 255 3HAKOB)

UucnoBoit UwuciioBple aHHBIE pa3IMYHBIX (OPMATOB, HCIIOIB3YEMBIC IS

MPOBE/ICHUS PACUETOB
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JlaTa/BpemMs

/s xpanenus: uadopmaru o gare u Bpemenu ¢ 100 mo 9999 ron

BKJIIOUHUTCIIBHO

J{eHeKHBIH

I[eHC)KHBIC 3HA4YCHHUA HW YHCIOBBIC JAHHBIC, HCIIOJIbB3YEMBIC B
MAaTEMATUYCCKHUX pacu€Tax, HIPOBOAAINMUXCA C TOYHOCTBIKO O 15

BHAKOB B II€JIOW ¥ /10 4 3HAKOB B IPOOHOMN YacTH

[Tone MEMO

/st xpaHeHus KOMMeHTapueB; 10 65535 cuMBOJIOB

CyeTynk

CrienranbHOE 4YMCIOBOE II0JE, B KOTOPOM Access aBTOMaTHYECKH
[[PUCBANBACT YHUKAJIbHBIA IOPSAKOBBIN HOMEpP KaXXIOM 3allMCH.

BHAUYCHHUS OJIEH THIIA CYCTUYMKA OOHOBIIAThH HEIb3S

Jlornueckuii

IMoXeT HuMeTh TOJbKO OJHO W3 ABYX BO3MOKHBIX 3HAYCHUM

(TrueFalse, /la/Her)

[Tose oobexkTa OLE

O0BekT (HampuMmep, deKTpoHHas Tabmmia MicrosoftExcel, moxymenT)
MicrosoftWord, pucyHok, 3Byko3amuchb WJIH JApyrue JaHHbIE B

ITBOMYHOM (popMaTe), CBA3aHHBIN WM BHEAPEHHBIN B TaOMUILy Access

[ unepccpuika

Ctpoka, coctosimas u3 OykB W UU(p W TPEACTABISIONIAS aapec
CUIIEPCCBUTIKA. AJIPeC TUIEPCCBUIKM MOXET COCTOSATh MaKCHUMyM W3
TpeX 4acTei: TEeKCT, BBIBOJAUMBIN B MOJIE WJIM B JIEMEHTE YIPaBIICHUS;
nyTh K ¢aitny (B popmate nmytu UNC) unu k crpanuue (agpec URL).
UToObl BCTaBUTH aJpec THUIEPCCHUIKM B TIOJ€ MIM B DJIEMEHT

YIIpaBJICHUS, BBIIIOJHUTE KOMaHy BeraBka, ['nnepccpuika

MaCTep HOACTaAaHOBOK

CoznaeT moje, B KOTOPOM IpeasiaraeTcsi BEIOOp 3HAUEHUN W3 CIIHCKA
MJTH U3 TIOJISI CO CITUCKOM, COZIEPIKaIero Habop MOCTOSTHHBIX 3HAYCHUN
MW 3HAYEHUW U3 JPYro TaOiuIbl. DTO B JCHCTBUTEILHOCTH HE THII

I10JIA, a CIIoco0 XpaHCHU: MTOJIA

B Access cymiecTByeT ueThipe criocoda co3aaHust MycTor TabIUIIb:

- WCIIOJI30BaHWE MacTepa 0a3 MaHHBIX JUIsI CO3/aHMsl Bcel 0a3bl JTaHHBIX,

cojepxarnieii Bce TpeOyeMble OTYETHI, TaOIUIBI U (OPMBI, 3a OJHY oreparuto. Mactep 6a3

JaHHBIX CO3Ja€T HOBYIO 6a3y JaHHBIX, €TI0 HCJIb3d HCIIOJIb30BaThb OJIA Il06aBJ'IeHI/I$I HOBBIX

TabuiL, (opM, OTUETOB B yXKe CYLIECTBYIOIIYIO 0a3y TaHHBIX;

- MacTep TaOJuIl TO3BOJSET BHIOpATh TOJIS VIS JTAHHOW TaONHIBI U3 MHOXECTBA

OMMPCACIICHHBIX PAHEC Ta6J'II/III, TaKMX, KaK ICJIOBBIC KOHTAKTBI, CIIMCOK JIMYHOI'O UMYIIECTBA WA

peLenTsI;
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- BBOJI JAHHBIX HEMOCPEJICTBEHHO B MYyCTyI0 Tabiuily B pexkume Tabmuubl. [lpu
COXpaHEHMHM HOBOM TaOiuubl B Access [aHHbIE aHAIM3UPYIOTCS, M KaXIAOMy IIOJIIO
NPUCBAaUBACTCs HEOOXOAMMBIN THIT JAHHBIX U (hopMar;

- orpeziesieHue BCeX MapaMeTpoB MaKeTa TabJUIbl B PEKUME KOHCTPYKTOPA.

HezaBucumo oT Merona, NMPUMEHEHHOrO MJisi CO3JaHUSl TaOJUIbI, BCErja HMMEeTcs
BO3MOKHOCTb MCIIOJIB30BaTh PEXKUM KOHCTPYKTOpa I JAJIbHEHIIET0 W3MEHEHMS Makera
TaOIUIIBI, HAIpUMeEp AJIsi 100aBICHUSI HOBBIX IOJIEH, YCTAHOBKH 3HAUCHHUH MO YMOJIYAHUIO WU
JUIsl cO3/1aHMsl Macok BBOJA. OJHAKO TOJIBKO YETBEPTHIM METOJ IO3BOJSET Cpa3y 3aaaTh Ty

CTPYKTYpY TaOJIHIIbI, KOTOPas BaM HYKHA, ¥ IIOATOMY Jlajiee paCCMOTPUM UMEHHO 3TOT METO/.

1.14 Jlexuusi Ne 18 (2uaca).

Tema: «Co3zganue JiokajabHOro npuiaosxxenus B CYBbJ»

1.14.1 Bonpocsl 1eknuu:

1. Jlokanbnas CYB/]

2. Coznanwue nokanpHoro npuioxenus B CYB/]

1.14.2 KpaTkoe cojiep:kaHue BONPOCOB:

1. Jlokaasnasa CYB/]

Bce vactu nokansHoi CYB/I pa3merniarorcs Ha KOMIIBIOTEPE MOIb30BATENS Oa3bl
naHHbIX. UTOOBI ¢ 0/1HOM U TOil e BJ] ofHOBpeMeHHO MOTII0 paboTaTh HECKOIBKO
IIOJIB30BATENEH, KaXKAbIH MTOJIB30BATEIbCKUI KOMIIBIOTED JOJIKEH UMETH CBOIO KOIIHMIO
nokansHOM BJl. CymectBenHoit npobdiemoit CYBJI Takoro Tumna siBiasieTCss CHHXPOHU3AIUS
KOMHIA JaHHBIX, UMEHHO MOATOMY JJIS peIIeHus 3a/1a4, TPeOYIOLINX COBMECTHON paboTh
HECKOJIbKUX MoJb30Barenei, Jokanbuble CYB]] hakTuyeckn He HCTIONb3YIOTCS.

2. Co3nanme JiokaabHOro npujo:xenus B CYBJ]

[TocTpoenue pacmpeneleHHbIX CUCTEM UMEET Ba)KHOE 3Hau€HUE, OCOOCHHO B YCIIOBHSX
0ECCUCTEeMHOr0 OCHAILEHUS MPEeNNPUATUS KOMIBIOTEPHONW TEXHMKOMW, KOIJla MHOTHE YKe, KaK
IpaBUJIO, pabOTAIOT (MM UM HEOOX0UMO paboTaTh) C CUCTEMaMHM, COCTOSIIIMMHU U3 MHOKECTBA
KOMIIBIOTEPOB Pa3HOTr0 TUIIA (CEpBEPOB, MUHU-KOMIIBIOTEPOB, OOIBIINX MAILIUH).

[leHTpanu3oBaHHOE XpaHEHWE NAHHBIX W JOCTYyN K LeHTpainbHOM bBJ[ B ycroBusix
reorpaMuecKy pachpeieseHHONM CHUCTeMbl MNPHUBOJAAT K HEOOXOIMMOCTH YCTaHOBJIECHHUS
COCIMHEHUN MEXJy LEHTPAIbHBIM CEPBEPOM, XpaHSIIUM JaHHbIE, M KOMIIbIOTEPAMHU-
KJIINEHTaMH. DBOJBIIMHCTBO KOMITBIOTEPOB-KIMEHTOB OTACJIEHBI OT LEHTPAJIbHOTO CepBepa
MEIJIEHHBIMA M HEJOCTaTOYHO HAJAEKHBIMHU JIMHUAMH CBS3H, U paboTa B pexUME YIaJICHHOTIO

KIIMEHTA CTAHOBUTCS IMIOYTH HEBO3MOXXHOW. ODTHM MOXKHO OOBSCHUTH CYIIECTBYIOIIYIO
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CUTyallMl0, KOrja B y3/1ax paclpeieseHHOW cucTeMbl (QYHKUIMOHHPYIOT  TPYIIIBI
ABTOMATHU3UPOBAHHBIX pabounx MecT (APM), abCONIOTHO HE CBSI3aHHBIC JPYT C APYTOM.

ConeprxaTtenbHasi CTOpOHA 33Ja4l 0OBIYHO TpeOyeT 0OMeHa TaHHBIMU MEXIy TPYyIIamMH
APM, Tak kak H3MEHEHHS B KaKHe-TMOO JaHHbIe MOTYT BHOCHTBCS B OIHOW TIpymme, a
UCIIONIb30BAaThCS OHM MOTYT B Japyroil. Ha mnpaktuke obmen wuHdopmaiueil peanusyercs
perIamMeHTHOU nepenadeii (haiioB - epe3 MOJIEMHOE COSTMHEHUE WIIH «C KYPhEepOM.

To, 4TO naHHBIE JOCTABIAIOTCA K MECTY HAa3HAUEHUS HE CUCTEMHBIMU CpEJICTBAMH, a
yTeM 3KcropTa/ummnopTa (aiinoB, IpUBOIUT K HEOOXOAUMOCTH Y4acCTHs YeJIOBeKa B MpoLecce
oOMeHa, a 3TO BJeUYeT 32 COO0N MaTyl0 ONEPaTUBHOCTh MOCTYIUICHUS JAHHBIX U HEOOXOAUMOCTD
peaiM3aliii BHEIIHUX MEXaHHW3MOB KOHTPOJS LEJIOCTHOCTH U HENpOTUBOpeuuBocTU. B
pe3ysbTare BO3pacTaeT BEPOSATHOCTb MosABIEHUS omubok. Kpome Toro, peanmsauust Bcex
QNrOPUTMOB OOMEHa JaHHBIMH M KOHTPOJS B 3TOM Cllydae BO3JIaraeTcss Ha MPUKIATHBIX
nporpaMMucToB, npoektupyrmux APM. O0veM paboT Mo mporpaMMHUpPOBAHUIO M OTJIAJKE
HNOANpPOrpaMM OOMEHa COOTBETCTBYET 4HuCIy pa3audHblix APM. OT1o Takxke NpPUBOIUT K
MOBBILICHUIO BEPOSITHOCTU COOEB B CUCTEME.

B coBpemennoit texnonoruu APM o0benuHeHbl B JOKalbHYIO ceTb. APM - kimeHt
BBIJIa€T 3aMpOChl Ha BBIOOPKY M OOHOBIIeHUE JaHHBIX, a CYB/l ucnonHseT ux. 3amnpockl KIHeHTa
B COOTBETCTBUU C TpeOOBaHUSAMH 3aJaud CIPYNIUPOBAaHbl B JIOTMYECKUE EAMHMIIBI PaOOTHI
(rpanzakuuu). Ecnu Bce omepauuu ¢ 0a30il JAaHHBIX, COZepXallvecs BHYTPU TpaH3aKLUH,
BBITIOJTHEHBI YJIaUHO, TPAH3AKIIMS B IIEJIOM Tak)Ke BBIMONHAETCS ycrnemHo (pukcupyercs). Ecnu
xoTa Obl ofgHa w3 omepanuii ¢ bJ[ BHYTpH TpaH3akIMH MpPOH3BEICHA HEYAAyHO, TO BCE
u3MeHenus B bJl, npoucmenmme k 3ToMy MOMEHTY U3 TpPaH3aKLUH, OTMEHSIOTCS (MPOUCXOIUT
OTKaT TpaH3akuuu). Takoe QYHKIMOHUPOBAHHWE OOECIEUYMBAET JOTHYECKYIO II€JIOCTHOCTh
uHpopManuu B 0a3e JaHHBIX.

IIpu pacnpeneneHHoil 0oOpabOTKe M3MEHEHHUs, MPOBOJUMBIE MPHUIOKECHUEM-KIMEHTOM,
MOTYT 3arparuBath Oosiee yem onuH cepep CYBJ. Jlns moanepxkaHus 1EIOCTHOCTA U B TOM
ciy4ae HeoOXO0IMMO MPUMEHEHHE TOTO WJIM HHOTO TPaH3aKIIMOHHOTO MEXaHU3Ma, pealn3yeMoro
CHUCTEMHBIMU CPEICTBaMU, a HE MPUKIIATHON TPOrPAMMON.

Ho ocHOBHOI HEIOCTaTOK CHUCTEM, NMOCTPOEHHBIX HAa PACIpPEAEICHHBIX TPaH3aKLUMAX, -
BBICOKHME TpeOOBaHMS K HAJEKHOCTH U TPOIYCKHON crnocoOHOCTH JuHMM cBszu. [losTomy
aNbTEpHATUBOM pachlpelesieHHbIM TpaH3aKUWAM CUMTAeTCi peruiMkanus (Iy0JrpoBaHHe)
JaHHBIX. B Takux cucreMax ofHAa W Ta e HMHQOpPMAIMS XPAHUTCA B Pa3NUYHBIX Y3Jax.
CornmacoBaHMe 3HAY€HUMM W pacHpPOCTPAHEHHME JIAHHBIX 10 y3JlaM  OCYILECTBIISETCS
aBTOMaTU4YecKu. B 3aBHCUMOCTM OT yCIOBHH, CHEIM(PUIMPOBAHHBIX pPa3zpabOTUUKOM,
perUIMKalus MOKET IMPOU3BOIUTHCS JHOO cpa3y IMOcCie HACTYIUIGHHS HEKOTOPOIro COOBITHS
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(ckaxem, MOAM(UKAIIUN CTPOKH TAOJIHIIBI), THOO Yepe3 3apaHee 3aJaHHbIe HMHTEPBAIBl BPEMEHHI
(KaXIyr0 MHHYTY, KQXIbI 4ac W T.1.), JIUOO B OINpPEIEICHHBIH MOMEHT BpeMEHHU (Hampumep,
HOYbIO, KOTJIa 3arpy3ka U CTOMMOCTh JIMHUM CBSI3M MUHMMalibHas). Eciam y3en, B KOTOpbIH
BBITMOJIHSAETCS PEIUIMKALIMS, B JAHHBIH MOMEHT HEJOCTYIEH, HHpOopMaIUs 00 ITOM COXpaHsAeTCs
B BBI3bIBAIOILEM Y3JI€, U PEIUIMKALMS OCYLIECTBISIETCA IOCJIE BOCCTAHOBIICHMs CBs3U. boiee
TOr'0, FAPaHTUPYETCS COXPAaHEHUE 3aJaHHOIO BbI3bIBAIOIIMM Y3JI0M IOPSIKA €€ BBIIIOJIHEHNUS.

Tpan3akiusi MOXXET BHOCUTH HM3MEHEHHUS (TO €CThb J00aBIATh, YAANATh U W3MEHSTH
3alKcy) B OJHY WJIM HECKOJIbKO TaOnuil 6a3bl JaHHBIX. BriOpaHHbIe IS peruIMKaly TaOIHIIbI
CHenualbHbIM 00pa3oM mnomeuarorcs. J[ns kakaod Takod TaOMUIBl WM TPYIIBl €€ CTPOK,
BbIOpaHHOW 10 3aJaHHOMY YCJIOBHIO, onpenenserca oauH y3en (CYBJl), B koTropoMm aaHHbIE
TaOJIMLBI SABJISIOTCA NMEPBUYHBIMU. DTO TOT y3€J, B KOTOPOM IPOUCXOAUT HauOoJiee aKTUBHOE
OOHOBJICHHE [aHHBIX. PerumMkannoHHOMY cepBepy, oOciyxwuBaromemy bJ[ ¢ mepBuyHbBIMU
JIAHHBIMU, 3aJaeTCsl omucaHue TupaxkupoBaHus (replicationdefinition). B stom ommcanuu, x
IpUMEpY, MOTYT ObITh 3aJaHbl UHTEPBAJIbl 3HAUEHUN NMEPBUYHOIO KJIHOYa TAOJIMIBI WM KaKoe-
HUOYyAb JApYyroe YCJIOBHE, IpU BBINOJIHEHUM KOTOPOrO HW3MEHEHHBbIE JlaHHble OyayT
TUPAXUPOBATHCS M3 ATOTO y3Ja K MNOANMCYMKaM. Eciiv ycnoBue HE 3a/laHO, TO OIMCaHUE
TUPAKUPOBAHUS IEHCTBYET IS BCeX 3amuceld Tabnuibl. BO3MOXHOCTh TUPAKUPOBAHUS TPYIIIIBI
3anuceld TaOMMIBl O3HAYaeT, B YAaCTHOCTH, YTO 4YacTb 3alKUCed MOXET ObITh NMEPBUYHBIMU
JAHHBIMU B KaKOM- TO OJIHOM Y3JI€, a €Il€ YacTh - B JPYruX y3jiax. B olHOM WM HECKOJIBKHUX
y3nax (CYBJl), KOTOppIM HYXHBl H3MEHEHHbIE JIaHHble, B OOCIY)KMBAIOIIEM €ro
PETIMKAIMOHHOM CepBepe Co3JlaeTcs MmoJmucka (subscription) Ha COOTBETCTBYIOIIEE OIMCAHUE
TUPaXXUPOBaHU. 371ech OyaeT MoAAepKUBATHCS (C HEOOJIBLION 3a/1eP>KKON) KOIUS MEPBUYHBIX
JTAHHBIX.

VIMEHHO B 3TOM CEYEHHHU - MEXAY PEIUIMKAllMOHHBIMHU CEpPBEpaMHU - CBSI3b MOXKET OBbITh
MEIJIEHHOW MJIM HEIOCTAaTOYHO HajlekHOU. [lepenaBaeMble TaHHBIE B COCTaBE TPaH3aKLMM NPU
HEJOCTYIMHOCTH Y3JIa-1I0JIydaTessl 3alHiChIBAlOTCA B CTAOWIbHBIE OYepeAM Ha JTUCKE M 3aTeM
NepealoTcs MO Mepe BO3MOXKHOCTH. J[aHHbIE MOTYT MepeaaBaThCcsl B YAAJ€HHBIM y3el Mo
MapLIpyTy, COJEp)KalleMy HECKOJIBKO pEIUIMKAlMOHHBIX CcepBEpPOB. B dacTHOoCcTH, Takas
BO3MO>KHOCTb JIEKHUT B OCHOBE ITOCTPOCHUSI HEPAPXUUECKUX CUCTEM PETUINKALINH.

B onHoili 0a3e AaHHBIX MOTYT COJIEp)KaThCs Kak NEpBUYHbIE JaHHbIEC, TaK U JIaHHbIE-
kormu. [lpunoxkeHue-kiaueHT, pabotatomee co coeii CYBJI, mMoxxeT BHOCHTH H3MEHEHUS
Hanpsmyto (onepatopamu INSERT, DELETE, UPDATE) Tonbko B mepBuuHbIe naHHBIE. [lJis
W3MEHEHHUsl KONHMM JAHHBIX NPEJHA3HAYeH MEXAaHW3M aCHHXPOHHOI'O BbI30Ba mpoueayp. s
paboThl ATOrO0 MEXaHW3Ma B HECKOJbKHUX 0a3ax AaHHBIX CO3JAIOTCS MPOLEAYpPHl C OJUHAKOBBIM
MMEHEM M TapaMeTpamH, HO, BO3MOXHO, C pa3jIMYHbIM TeKcToM. B oxHOil 0a3e naHHBIX
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npoueaypa nomMedaercss Kak MnpeHa3HaueHHas K periukaluuu. BeI30oB 3T0i mpoueaypsl BMecTe
CO 3HAYCHHUSIMU TApaMeTPOB Yepe3 KYpHAI W MEXaHU3M pPEIUIMKALMU TepelaeTcs K y3laM-
NOAMKMCYMKAM, M B MX 0a3ax JaHHBIX BBI3BIBACTCS OJHOMMEHHAs IMpoleaypa C TEMHU Ke

SHaAYCHUSAMMU IMapaMETPOB.

2. METOAUYECKHUE MATEPHAJIBI 11O BBIIIOJIHEHUIO
JIABOPATOPHBIX PABOT

2.1 JladopaTopHasi padora Nel,2 (4 yaca).
Tema: «IlpoekTHpOBaHNE KOHIENTYAJIBLHOW MOIEIH JAHHBIX»
2.1.1 Heap padoThl: pacCMOTPETh NPOCKTHPOBAHNE KOHIIENTYAILHOW MOJICITU IaHHBIX.
2.1.2 3agauu paGoThI:
1. Ananus maHHBIX
2. Hopmanu3zaiust OTHOIIECHUM

2.1.3 Onucanmue (xo1) padoTsI:
B kauectBe npumMepa BO3bBMEM 6a3y AaHHBIX KOMIIaHHWHM, KOTOpasA 3aHHUMACTCA

U3JIaTENIbCKON JIeATeNbHOCTHIO. ba3a maHHBIX co3maéres ams nH()OPMAIMOHHOTO OOCTYKHBAHHS
PEIAKTOPOB, MEHEIKEPOB U IPYTUX COTPYAHUKOB KoMITaHuH. b/l noiKHA comepkarh JaHHbBIE O
COTPpYAHMKAaX KOMITAHMHM, KHUTaX, aBTOpaxX, (UHAHCOBOM COCTOSHMM KOMIAHUU U
MPENAOCTaBIATh BO3MOXHOCTH IOJy4YaTh pa3sHOOOpa3Hblie OT4€Thl. B  COOTBETCTBUM C
MPEIMETHOM 00JIACTHIO0 CHUCTEMA CTPOUTCS C YUETOM CIEAYIOUMX 0COOCHHOCTEN: KaXk/as KHHUTa
u3naéTcs B paMKax KOHTPAaKTa; KHHUTa MOXET ObITh HamucaHa HECKOIbKUMU aBTOPaMU;
KOHTPAKT IMOJIUCHIBAETCA OJHUM MEHEKEPOM W BCEMHU aBTOPAMHM KHUTH; Ka)Iblil aBTOP
MOXXET HAaNHCaTh HECKOJBKO KHHUT (IO pa3HBIM KOHTpaKTaM); TMOPSIOK, B KOTOPOM aBTOPHI
yKa3aHbl Ha 00JIOKKE, BIMSIET HA pa3Mep TOHOpapa; €CIIU COTPYAHHK SIBISETCS PEJaKTOPOM, TO
OH MOET paboTaTh OJIHOBPEMEHHO HaJ HECKOJIbKUMHU KHUTAMU; Y KaKJOW KHUTH MOKET OBITh
HECKOJIbKO PEIaKTOPOB, OJIMH U3 HUX — OTBETCTBEHHBIN PENAKTOp; KaXKIbIH 3aKa3 opopMIisieTcs
Ha OJHOTO 3aKa3uWKa; B 3aKa3e Ha TOKYMKY MOET OBITh MEPEUMCICHO HECKOJIbKO KHHUT.
BrigenuM 6a3oBbie CYIIHOCTH ATOW MpeaMeTHOU oOnactu: COTpyAHUKH KOMIAHUH. ATPUOYTHI
corpynuukoB — ®UO, tabenbHBIH HOMEp, IMOJ, JaTa POXKACHUS, macnopTHelie nanHbie, NHH,
JIOJDKHOCTB, OKJIaJ, JOMAIIHWK aapec W Tenedonsl. g peaakTopoB HEOOXOIUMO XPaHHTH
CBEJICHUS O PEAAKTUPYEMbIX KHUTAX; ISl MEHEIPKEPOB — CBEJICHUS O MOANMUCAHHBIX KOHTPAKTaX.

ABTopsl. ATpuOyThl aBTopoB — @O, NUHH (MHIuBuayanbHbI HOMEp HAJIOTOIUIATEIbIINKA),
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NacropTHBIE JaHHbIe, JOMalHUM anpec, TenedoHsl. [l aBTOPOB HEOOXOOUMO XPAHUTH
CBEJICHUS O HANMCAHHBIX KHUTAaX. KHUTH. ATpuOYTHI KHUTM — aBTOPHI, Ha3BaHUE, TUPAXK, JaTa
BBIXOJIa, IICHa OJHOTO OJK3EeMIUIsIpa, OOIIMe 3aTpaThl Ha W3JaHHE, aBTOPCKUN TOHOpap.
KonTpakTsel Oynem paccMaTpuBaTh Kak CBsI3b MEXKIY aBTOpaMHU, KHHUTaMU U MEHEIKEpPaMH.
ATpuOyTHI KOHTpPaKTa — HOMEp, JaTa MOJAMUCAHUS U YUaCTHUKH. [l oTpaxkeHusi (GUHAHCOBOIO
MOJIOKEHHUS KOMIIAHUW B CUCTEME HYXXHO YYUTHIBATh 3aKa3bl Ha KHUTH. [1J1s1 3aka3a HE0OX0 MO
XpaHUTb HOMEpP 3aKa3a, 3aKa3yuka, aJpec 3aKa3uMKa, JaTy IOCTYIUICHUs 3aKasa, JaTy €ero
BBIIIOJIHEHM S, CIIMCOK 3aKa3aHHBIX KHUT C YKa3aHUEM KOJIMYECTBA K3EMILISIPOB.

Hopmanuzanusi otHomieHuii - oOecrieunBaeT 3(G(GEKTUBHOCTh CTPYKTYp MAAHHBIX B
perannonHon bJ{

DTOT mporecc YMEHbIIAeT W30BITOYHOCTh JAHHBIX (XpaHEHHE OJMHAKOBBIX JAaHHBIX B
HECKOJIbKUX MecTax). B pesynbrate Ooniee palMOHANIbHO HUCHOJB3YETCS BHEIIHSS MaMSTh,
YMEHBILIAETCSl BEPOSITHOCTh HAPYIIEHUS! COTJITACOBAHHOCTH JIAHHBIX.

Hopmanuzanuss  npenacraBisger  co00oll  felcTBUS MO IOCJIENOBATEIbHOMY
npeoOpa30BaHUIO UCXOIHON (HEHOPMAM30BaHHOM) TaOIUIBI B HOPMAIM30BAHHBIE OTHOIICHUS
B niepBoii HopMaibHOU popme (1HD), 2HD, 3HD, nopmansroii ¢popme boiica-Komana (HOBK),
4HO, SHOD.

Ha npaxTuke, kak npaBuio, orpannurBaioTcst 3H®, ee oka3piBaeTcs BIOJIHE JOCTATOYHO
JUIS CO3/IaHus HaJe)KHOU cxeMbl B/I.

OcHOBHbBIE CBONCTBA HOPMAJIbHBIX (HOpPM:

- Kaxaas cleaymomas HopMmaibHas (opMa yaydmiaer CBOWMCTBA Mpeablayliei
HOpMaJIbHON (hOPMBI;

- IIpY NIEpPEXO0/Ie K CIEaYIolIel HOpMaIbHOU (OpMe CBOWMCTBA MPEABLAYIIINX HOPMAIbHBIX
(bopM coxpaHsIOTCA.

ITpu npoexTupoBaHuu 0a3 JaHHBIX YIOP B MEPBYIO OYEpelb IENAETCS Ha JOCTOBEPHOCTh
Y HETIPOTHBOPEUNBOCTh XPaHUMBIX JTaHHBIX, IPUYEM 3THU CBOMCTBA HE JOJIKHBI YTPauUBaTHCS B
mporecce paboThl € JaHHBIMH, T.€. TIOCJIE€ MHOTOYMCIEHHBIX W3MEHEHWH, yIajJeHud u
JIOTIONTHEHUH JJaHHBIX 110 OTHOILIEHUIO K IEPBOHAYAIbHOMY cocTosiHUIO B/1.

JUia nopnepxxanus bJl B yCTOMYMBOM COCTOSIHUM MCIIOJNB3YETCS PsiJi MEXAaHU3MOB,
KOTOpBIE MOJTYYHJIM 0000II€HHOE HAa3BaHUE CPEICTB MOAECPKKHU LETOCTHOCTU. DTH MEXaHU3MBbI
NPUMEHSIOTCSl KaK cTaThyecku (Ha dTame mnpoektupoBanus bJl), Tak u nuHamudecku (B
nporecce padotsl ¢ BJ]).IIpuBenenue crpykrypsl b/l B cooTBETCTBHE ATUM OIpaHUUYEHUSM - 3TO
Y €CTb HOPMaJIN3aLHs.

B memom cyTh 3THX OrpaHMuYEHHI BeChbMa MPOCTa: KaXIeli (akTt, xpaHumbeii B B/l,
JOJI’KEH XPaHUThCSI OJJUH-EIMHCTBEHHBIN pa3, MOCKOJIbKY TyOIMpOBaHUE MOKET MPUBECTH (U Ha
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IPAaKTUKE HENPEMEHHO MPUBOJAUT, KAK TOJBKO MPOEKT MPUOOPETAET PealbHYyI0 CIO0XKHOCTh) K
HECOTJIaCOBAaHHOCTH MEXIY KONMUSAMH OJHON M ToH ke uHpopmauuu. Crenyer nzberaTs JT00bIX
HEOJJHO3HAYHOCTEH, a TaK)Ke N30BITOYHOCTH XPaHUMON HH(DOPMAIUH.

Hopmanu3zanus oTHomieHuit - oOecrnieunBaeT S(PQPEKTUBHOCTb CTPYKTYp JaHHBIX B
pensiuroHHON b/

DTOT mpoIrecc yMEHbIIAeT M30BITOYHOCTh AAHHBIX (XpaHEHHE OJMHAKOBBIX JAaHHBIX B
HECKOJIBKUX MecTax). B pesynbrate 0Oojee palMOHAIBHO HCIOJB3YeTCS BHEIIHSS HaMsTh,

YMCHBIIACTCA BEPOATHOCTh HAPYILICHUA COITIACOBAHHOCTU JaHHBIX.

2.2 JIaGopaTopuas padora Ne3,4 (4 yaca).

Tema: «IIpoekTUpoBaHHe JOrHYECKOH MOJEJN JAHHBIX»

2.2.1 Lean padoThI: pacCCMOTPETh IPOEKTUPOBAHKE JIOTHUECKON MOJIENIN JaHHbIX.

2.2.2 3anauu padoThI:

1. OToOpaxkeHue HA PEIAIUOHHYIO MOJICITH

2. OrobpakeHne Ha HepapXUUYECKYIO MOIEIb

2.2.3 Onucanue (xox) padoThl:

Jlornueckoe MPOEKTUPOBAHUE TIPEACTABIISIET COOOM HEOOXOIMMBIN ATAl MPHU CO3JaHUU
b/l. OcHoBHOI1 3aga4eli J1OrMYecKOro NMPOEeKTUPOBAHUS SBIIIETCS pa3paboTKa JIOTMYEeCcKOon
CXEMBbI, OPUEHTUPOBAHHOW Ha BBIOpaHHYIO cucTeMy ympaBieHus O0azamu aaHHbiXx (CYBJ).
OTan JIOTUYECKOTO MPOEKTUPOBAHUS B OTIWYUE OT KOHILENTYaJIbHOTO MPOEKTUPOBAHUS
MOJIHOCTBIO OPUEHTUPOBAH HA MHCTPYMEHTAJIbHBIE CPEJICTBA KOMIIBIOTEPA.

[Iponecc mornueckoro NPOEKTUPOBAHUS COCTOUT U3 CIEAYIOLIUX 3TAIOB:

1. Bei6op konkpetrnoit CYB/I.

2. OrobOpakeHrne KOHIENTYaTbHON CXEMbI Ha IOTHYECKYIO CXEMY.

3. Bri6op xiroueii.

4. OnucaHue sA3bIKa 3aIIPOCOB.

OnHuM U3 OCHOBHBIX KputepueB Bbibopa CYBJ] siBisiercss olleHKa TOro, HACKOJIBKO
3¢ (HEeKTUBHO BHYTPEHHSISE MOJENb JaHHBIX, MOJACpKUBacMasi CUCTEMOM, CIOCOOHA OMUCATh
KoHIenTyanbHyto cxeMmy. CymectBytomue CYBJl nmensarcs mo Thmam Mojeneil HTaHHBIX Ha
pensiuroHHble, uepapxudeckue U cereBble. CYDBJl, opueHTMpOBaHHBIE Ha MNEPCOHAIBHBIE
KOMIIBIOTEPBI, KaK IPABWJIO, MOAJEPKUBAIOT PEISLMOHHYI0 MoJenb NaHHbIX. [logasisromee
OosbHCTBO coBpeMeHHbIX CYB/] — pensitmonnsie. Ecnu BbIOpaHa pensiimoHHas cuctema, To

KOHIeNTyanbHyI0 cxemy b/l mpeactout orobpaxarh Ha PeNsSLUOHHYIO.
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ITpu oToOpaskeHNH KOHIENTYaIbHON CXEMbl Ha PENILMOHHYIO MOJIEJIb JAHHBIX KaXKIbIH
NpSIMOYTOJIBHUK CXeMbl OToOpaxaercss B Tabnumy. Ilpm sTOoM cnemyer y4WTHIBAaThH
OTpaHUYEHUs Ha pa3Mepsl Tal0iull, KOTOpble HakiapiBaeT BeiOpannas CYB/I.

AHAJIOTUYHO TOCTYNAlOT CO BCEMHU OCTAJIbHBIMH  CYILHOCTAMH (0OOBEKTaMM)
KOHLENTYaIbHON CXEMBI.

BuiBoasbl. KoHrenryaibHast MOJIEINb MIPEACTABISET OOBEKTHI MPEAMETHON 00JIaCTH U UX
B3aMMOCBSI3H 0€3 yKa3aHUs CIOCO0O0B UX (PU3MUECKOTO XpaHEHUSI.

Takum o0Opa3oMm, KOHIENTyaJdbHAass MOJENIb SIBJIAETCS, IO CYIIECTBY, MOJAEIbIO
npeaMeTHo obsactu. [lpy  NpoeKTHpPOBaHMM KOHLENTYaJIbHOM MOJAEIM BCE YCHIIHA
pa3paboTuMKa JODKHBI OBITH HAIpaBJIEHbl B OCHOBHOM Ha CTPYKTYpU3alMIO IaHHBIX U
BBISIBJICHHE B3aMMOCBSI3€H MEXJIy HUMHU 0€3 pacCMOTpeHHUs OCOOEHHOCTEH pealn3aluu U
BONpocoB 3(pdexruBHOCTH 00paboTku. [IpoekTupoBaHHe KOHIENTYalbHOH MOJAEIN OCHOBAHO
Ha aHAJIM3€ pPelIaeMbIX Ha TOM MPEANPHUATHH 33/1a4 110 00paboTKe JTaHHbIX.

KonuentyanbHast Moj€Nnb BKJIIOYAET ONUCAHUS OOBEKTOB M HX B3aMMOCBS3EH,
IPEJICTaBISIIOIIMX HHTEPEC B paccMaTpUBAEMON IPEIMETHOW 00JIaCTU U BBIABISIEMBIX B
pe3yJIbTaTe aHaau3a JaHHbIX.

KonuenryanbHast MOi€Ib TPAHCIIOHUPYETCS 3aTEM B MOJEIb JaHHBIX, COBMECTUMYIO C
BblOpanHoi CVYBJI. Bepcusi KoHIENTyaJlbHOM MOJENIH, KOTOpash MOKET ObITh oOecreueHa
koHKkpeTHOU CYB]l, Ha3pIBaeTCs TOrMueCcKON MOJIENbIO.

Jlornveckasi MoJeJIb OTPaKaeT JIOTUYECKUE CBS3M MEKIY IJIEMEHTAMU JaHHBIX BHE
3aBHCHUMOCTH OT MX COJIEP’KaHUs U CPEbl XPaHEHUS.

Jlornyeckast MOJIETTb TAHHBIX MOXKET OBITh PEIAIIMOHHON, HEPAPXUIECKOMN MITH CETEBOM.
Jlormueckast mMozenb OTOOpa)kaeTcsi B (PU3WYECKYIO MaMsATh, TaKyl0, Kak JUCK, JIEHTa WIH
Kakoi-mnbo Ipyroit HocuTenb HHPOPMALIUH.

Pusnyeckas MOAeNb, OINpPEIEISAONIas pa3sMeElleHUe JaHHbIX, METOJbI JOCTyIlla U
TEXHUKY UHJEKCUPOBAHHUs, Ha3bIBAETCSI BHYTPEHHEW MOJIENBIO CHUCTEMBI.

B coBpemennbix CVYBJl BbimoiaHeHwe 3aad  (QU3NYECKOTO MPOEKTHPOBAHUS

ABTOMATU3UPOBAHO.

2.3 JIabopaTopHuas padora Ne5, 6 (4 yaca).
Tema: «Dusuueckas MoJIejb JAHHbIX»
2.3.1 Hean padoThi: pacCMOTPETh GU3HUECKYIO MOJIENb TAHHBIX.
2.3.2 3agauu padoThI:
1. ®dusnyeckast MOJIENb JAHHBIX

54



2.9.3 Onucanmne (xox) padoTnbi:

Jlornueckuii ypoBeHb - 3TO aOCTpaKkTHBIA B3IJIS[ Ha JIaHHbIE, HA HEM JIaHHbIC
IIPEJICTABIISIOTCS TaK, KaK BBIMJIAASAT B PEAJbHOM MHUpPE, U MOTYT Ha3blBaThCs TaK, KaK OHU
Ha3bIBAIOTCA B peajbHOM Mupe, Hanpumep "Aprtop", "W3marenbcTBO" wim "ABTOpCKHUIA
roHopap". OOBEKTBl MOJENU, TMpeACTaBlsieMble Ha JIOTUYECKOM YpPOBHE, HA3bIBAIOTCS
CYITHOCTSMU U aTpuOyTamu (MOApoOHEe O CYNIHOCTAX U aTpuOyTax OyAeT paccKa3aHO HUXKE).
Jlornueckast MOAETb JaHHBIX MOXKET OBITh MOCTPOCHA HAa OCHOBE JPYroi JIOTHYECKOW MOJENH,
HallpuMep Ha OCHOBE MOJEIM mpoueccoB. Jlormueckas MoOJAENb JAHHBIX SIBJISETCS
YHUBEpPCAIBHOM W  HHMKaK HE CBsizZaHa C  KOHKpeTHoM  peanmuzanuert  CYB/I.
dusnyeckas MoJeJb TaHHBIX, HAIIPOTUB, 3aBUCUT OT KOHKpeTHOU CYB/I, GpakTruecku sBIssACH
0TOOpa’keHHEM CUCTEMHOTO KaTajiora. B ¢pu3ndeckoit Mogenu cogep kurcsi HpopManus 0 BCcex
oowvektax bJl. Ilockonbky crtanmapToB Ha 0oO0BekThl bJl He cymiecTByeT (Hampumep, HET
CTaHJapTa Ha TUIIBI JaHHBIX), (PU3UUYECKask MOJENb 3aBUCUT OT KOHKpeTHOH peanusannu CYB/I.
CnenoBarenbHO, OJHOM M TOM e JIOTMYECKOM MOJENIM MOTYT COOTBETCTBOBAaTh HECKOJIBKO
pasHbIX (Qu3ndeckux wmojeneld. Ecim B JOrmueckod MoJeTM HE WMEeT 3HAuYeHUs, KaKou
KOHKPETHO THI JaHHBIX HUMeeT aTpuOyr, TO B (U3MYECKON MOJAETU BaKHO OMHUCATh BCIO
uH(POPMAIIMI0O O KOHKPETHBIX (U3NYECKUX OOBEKTaX - TalnMiax, KOJOHKaX, HWHIAEKCax,
npoueaypax W T. 1. PazneneHue mojenu AaHHBIX Ha JIOTHYECKHE U (pU3MUECKHE IO3BOJISET
peuuTh HECKOJIbKO BaXKHBIX 3azad.
MacwmradupoBanue. Co3gaHue MOJAENM [aHHBIX, KaK IPaBUJIO, HAYMHAETCS C CO3JaHUSA
jgoruyeckoi mMonenu. Ilocne onmucaHus JOTMUECKOM MOJAETH, MPOEKTUPOBIIMK MOXET BbIOpaTh
HeoOxomumyro CYB/l m ERwin aBTOMaTH4ecku cO34aCT COOTBETCTBYIOIIYIO (PU3NYECKYIO
Mozenb. Ha ocHoBe ¢usmueckoir Moxenu ERwin MoXeT creHepupoBaTh CHCTEMHBIA KaTajor
CYBJl wmm coorBercTBytonmii  SQL-ckpunT. OTOT npouecc Has3bIBa€TCA  IPSIMBIM
npoektupoBanueM (ForwardEngineering). Tem cambpiM pgocTuraercs MacmTaOupyemMocTb -
CO3/1aB OJIHY JIOTMYECKYIO MOJENIb JaHHBIX, MOXXKHO CI€HEpUpOBaTh (pU3MUECKHe MOJAETU O]
mobyto noxangepxkuBaeMyto ERwin CYBJI. C gpyroit croponsl, ERwincnocoben 1o
COJCPKMMOMY CHCTeMHOro Karajora wim SQL-ckpunty Bocco3gaTb O (QHU3HUECKY0 U
jgoruyeckyro mozaenb gaHHbIX (ReverseEngineering). Ha ocHoBe mosyueHHON JOruyeckon
MOJICNI JTaHHBIX MOXXHO CTe€HEepHpoBaTh (u3MUeckyro Mozaenb mius apyroit CYBJ] u 3atem
CreHEepHpOBaTh €€ CUCTeMHBbIN kaTanor. CinenoBarenbHo, ERwin mo3BossieT pemurts 3aaa4y 1o
IIEPEHOCY CTPYKTYpBl JAaHHBIX C OJHOrO cepBepa Ha Jpyroi. Hampumep, MOXKHO mepeHECTH
cTpykTypy nanubix ¢ Oracle Ha Informix (uam Ha060pOT) WM TEepeHecTH CTPykTypy dbf-
daiinoB B pensuuonHyio CYBJI, TeM cambiM 00JE€rdyuB peIICHHE IO Mepexoay OT Gdau-
cepBepHOi K KiueHT-cepBepHoit MIC. 3ameTuM, oHaKo, 9YTO (POpMaIbHBIN MEPEHOC CTPYKTYPHI
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"mnockux" tabnui Ha pensiuonHyro CYBJl o6sruno HeaddexTuBeH. it TOro 4To0bl U3BICYH
BBITOZIbI OT IEpEXoda Ha KIUMCHT-CCPBCPHYIO TCXHOJOTHUIO, CTPYKTYPY JHdaHHBIX CJICAYCT

MOIU(PHUIIMPOBATE.

2.4 JIabopaTopHuas padora Ne7,8,9 (6 yacos).
Tema: «KAIMUHUCTPUPOBaHHE 6a3bl TAHHBIX»

2.4.1 Heap padoThl: U3y4YUTh AAMUHUCTPUPOBAHUE 0a3bl JAHHBIX.

2.4.2 3agauu padoThI:

1. ®ynkuus agMUHUCTPUPOBAHUS Oa3bl JAHHBIX

2. )Ku3HEeHHBIN IIUKII CUCTEMBI ¢ 0a301 JaHHBIX

2.4.3 Onucanue (xo1) padoThbI:

1. ApmunucTpupoBanue 0a3bl JaHHBIX — 3T0 (GyHKUUA yrnpaBieHus 6a30il nanubix (bBJ).
JIuno oTBeTcTBEHHOE 32 agMuHUCTpUpoBanue b/l Ha3piBaeTcs “AamuHHCTpaTOp 0a3bl JaHHBIX
(ABJl) wmm “Database Administrator” (DBA).

OyHKuMS ~ “aAMUHMCTPUPOBAHUS JIaHHBIX~  cTaja aKTUBHO paccMaTpuUBaThbCid U
OTIpEeIeNATHCS KaK BIIOJIHE CaMOCTOATeNbHas ¢ KoHIa 60-x ronos. [IpakTuyeckoe 3HaYeHHE ITO
UMENO JUIS TPEANpPUATHN, MCHOIB3YIOIMIMX BBIYUCIUTENBHYI0 TEXHMKY B CHCTEMax
nH(pOpMaIMOHHOTO oOecrieueHus JIsl CBOCH €KEeIHEBHOM NeaTenbHOCTH. Crienuanu3amus 3Ton
(GYHKIIMM C TEUYEHUEM BpPEMEHHU COBEPLIEHCTBOBAJIACh, HO KAauE€CTBEHHbIE M3MEHEHHUS B 3TOU
o0yacTu cTanu MPOUCXOAWTH C HA4aJOM HCIOJB30BaHUS TaK HA3bIBAEMBIX MHTETPHUPOBAHHBIX
0a3 manHbIX. OHA Takas 0a3a JaHHBIX MOTJIa HCTIOIb30BAThCS ISl pEIICHUS MHOTHX 33/1a4.

Takum o0paszoMm, copmupoBanocs omnpenenenue bl kak oOmero MHPOPMAIMOHHOTO
pecypca npeanpusITHsl, KOTOpoe AOKHO HaXOJUThCS BCerna B paboTocnocoOHoM coctosiHuu. 1
KaK Ul KaXJ0To OOIIEero pecypca 3HaUUTENbHOM BaxHOCTH, BJl crana TpeboBaTh OTAEIHHOTIO
ynpasieHus. Bo MHOTHX ciyyasx 3To OblI0 HE0OXOauMO st oOecrieueHus e€ MOoBCeIHEBHON
AKCIUTyaTallMH, €€ pa3BUTUS B COOTBETCTBUU C PACTYIIMMHU MOTpeOHOCTAMU mnpeanpustus. K
tomy ke B/l u TexHonorus e€ pazpaboTKy MOCTOSSHHO COBEPILIEHCTBOBAIIUCH U y’Ke TPeOOBAIUCH
criellMaibHbIe 3HAHUSI BBICOKOTO YPOBHS JUISI IOBOJIBHO CIIOKHOTO 00BEKTa, KOTOPBIM cTajia 6a3a
maHHeix. Otcroga GyHKIUS — ympaBiieHHMs 0a30i  JaHHBIX ©  TIONy4YWiIa  Ha3BaHHE
“AaMUHHMCTpUpOBaHME 0a3bl JaHHBIX, a JHIO €10 YIpaBisIollee CTajll Ha3bIBaTh

“AamunuctpaTop 0a3 TaHHBIX .

2.5 JlabopaTopHasi padora Nel0,11 (4 gaca).

Tema: «CiioBapb TaHHBIX)
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2.5.1 lean padoTsi: PaccMoTpeTh clioBaph JaHHBIX.

2.5.2 3agaum padoThI:

1. Onpenenenue ciaoBaps JaHHbIX.

2. OCHOBHbBIEC TEPMUHBI.

2.5.3 Onucanmue (xox) padoTnbi:

B cnoBape nmanHbIX XxpaHuTcs uHpOpMamms o camoil 6a3e maHHBIX. CloBaph JaHHBIX
npezcTaBiIsier coboil Habop TabmuI, CO3/aBaeMbIX BO BpeMsl TeHepauuu 0a3bl JaHHBIX
cepBepoM. CepBep 0a3bl JaHHBIX, TAKXKE, 3a00TUTCS 00 OOHOBJICHUH MH(POPMAIIUH B CIOBapeE.
[Tonb30Baren MOTYT oOOpamiatbCcsi MPSMO K CJIOBApI0, 4YTOOBI MOJYYUTh HEOOXOAUMYIO
uH(popMarnio 00 oObekTax 0a3wl JaHHBIX. OgHaKO WHGOPMAIUS, XpaHAMAsACSd B TabIUIax
CJIOBaps CIIOKHA JJISI TOHUMAHHUS, TT0O3TOMY PEKOMEHyeTCsl TI0JIb30BaThCS MPEICTABICHHISIMH,
KOTOpBIE TMO3BOJISIOT M3BIEKAaTh JaHHBbIE W3 clioBapsa B Oonee ymooHoMm ¢opmate. B CYB]]
Oracle cymiecTByeT 4eThipe KaTeropuH MpEJCTaBICHUN, KaKIas U3 KOTOPHIX 00O03HauaeTcs
CBOUM Tpe(hUKCOM:

§ USER_ - 00BeKThI, mpuHAAICKAIINE TTOJIE30BATENIO, T.€. T€, KOTOPBIC IMOIH30BATEIb
co3/1al caMm

§ ALL_ - oOBeKThl, K KOTOPBIM TIOJb30BaTEelb HMEET JAOCTYI, T.€. COOCTBEHHBIC
00BEKTHI U 00BEKTHI, HA JIOCTYIT K KOTOPBIM Y TOJIh30BATEIISI €CTh MPUBHIICTUS

§ DBA_ - Bce 00BeKTHl 0a3bl JaHHBIX (TOJBKO JUIsl TOJI30BATENICH C TMPUBHIIETHEH
DBA)

§ V$ - urbopmMaims 0 MpOU3BOIUTEIILHOCTH cepBepa 0a3bl TaHHBIX.

2.6 JlabopaTtopHas padora Nel2 13 (4 uaca).

Tema: «O0mas xapakTepucTuKa 0a3 3HAHUI U IKCIIEPTHBIX CHCTEM»

2.6.1 Lean padoThi: PaccMoTpeTh XapakTepuCTUKy 0a3 3HAHH U SKCIIEPTHBIX CUCTEM.

2.6.2 3agauu padoThI:

1. ba3sl 3HaHUM.

2.9KCHEepTHBIE CUCTEMBI

2.12.3 Onucanme (xox) padoThI:

O0s13aTeTbHON COCTABIISAIONICH JTFOOO0M IKCIIEPTHON CUCTEMBI sIBIIeTCs Oa3a 3HaHuid. Kak
y)K€ TOBOPWJIOCH paHee, TOoJI 3HAHHEM MOXXHO MOHWMAaTh 00O0OIIEHHYI0 U (DOpMaTM30BaHHYIO
nH(OPMAIIHIO O CBOMCTBAX U 3aKOHAX MPEAMETHON 001acTH, C TOMOIIBIO KOTOPOH pean3yoTCs
MPOLIECCHI PEIISHUs 3a]a4, TPeoOpa3oBaHus JaHHBIX M CAMUX 3HAHUH, U, KOTOPOE UCIIONIB3YETCs
B IIPOLIECCE JIOTUYECKOTO BhIBOJA. [I0CKOIBbKY HE CYIIECTBYET €IUHOTO OINpeIeieHHs 3HAaHUH, TO
OyzmeM paccMaTpuBaTh OTO TMIOHATHE dYepe3 Habop ero crenupuueckux XapakTePUCTHK.
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Onpenenennsi: Ilepemennass — HaOOp ¢ ampHOPHO HEW3BECTHBIMHU 3HaueHUsMHU. [lepemeHHas
MOJKET OBITh CBSI3aHHOW W HECBSI3aHHOW (CBOOOHOI); B TOCIEIHEM clydae MEPEMEHHON He
IPUIMCAHO HUKAKoro 3HaueHus. CamMo 3HayeHHE IEPEMEHHON MOXHO paccMaTpuBaTh Kak
HEKOTOphI 00beKT. C 3TOM TOUYKU 3peHHusl CBSI3aHHAas MepeMeHHas OyJeT MpeJCTaBlIATh Mapy ,
I7Ie HUCXOIHBIM OOBEKTOM (MMEHOBAaHHOHN mepeMeHHOW) sBuseTrcss Al, a TPOU3BOIHBIM
00BEKTOM, MPEACTABIAIONIAM 3HAUYECHUE NepeMeHHOM, siBisercs A2. KoHcTanTa MoOXeT OBITh
npelcTaBieHa Kak mapa , rae C — KOHKpeTHBI 00bekT. B ToM ciydae, ecnu A mepeMeHHON
NpeJIoKEHO 0003HaueHUue , TO ITa Takke CyThb KOHcTaHta. OmnpenenuM OCHOBHbBIE
cnenuduyeckue XapaKTepUCTUKU 3HAHUW: BHYTpeHHsAs HHTepHpeTUpPYeMOCTh 3HAHUU
OTOXKJECTBIISIETCS C TIOPOXKICHHE HEKOTOPOi pyHKINH (crioco0a) CBA3BIBAHHS MTEPEMEHHBIX C X
3HAUEHUSIMU WIM HHaye, crnocod mnopokaeHus mnap. Takags QyHKUMs Has3bIBaeTcs
MHTEPIPETUPYIOIIEH, CINOCO0 CBSI3BbIBAHUS, COOTBETCTBEHHO, WHTeprpeTanueil. JlaHHbie
ABIIAIOTCS TapaMud Tuma. B cuctemMe C HEYETKOW JIOTUKOM HCHOJB3YyeTcsl OEeCKOHEYHOe
MHO’KECTBO OLIEHOK HCTMHHOCTU. Hampumep, yTBep)kIeHHE «U3MEHEHHE CTOMMOCTH TOBapa
0’KUJAETCS ¢ JOCTOBEPHOCTHIO 0,7» HE SBISAETCS HU CTPOTO MCTUHHBIM, HU CTPOTO JOXHBIM, a
JUIIb XapaKTepU3YeTCsl HEKOTOPOM CTEMEeHbI0 NPaBIOMOA00us. AKTUBHOCTh 3HAHUM. ITO
CBOMCTBO 3HAHMU aJaNTUPOBAThCSI B OTBET Ha M3MEHsIOHIMecs (akThl, T.€. BO3MOXKHOCTh
00y4yeHus: U caMOKOppeKInu. DyHKIIMOHAIbHAS IEIOCTHOCTh. [1og 3TUM CBOWCTBOM 3HAHUM
MOHMMAETCS UX HEMPOTUBOPEUYMBOCTb, HE3aBUCUMOCTh MCXOJHBIX MOCBUIOK U Pa3peUIMMOCTb.
HenpotuBopeunBoCcTh 3HaHUM O3HauaeT. YTo B 0a3ze 3HAHMI HEBO3MOXKHO IOSIBIEHUE IBYX
B3aMMOMCKIIOYAIOMUX (akToB. XOTS MPUHLIUNHAIBHO BO3MOXKHO pACCyXJIEHHE Ha OCHOBE
B3aMMOUCKJIIOYAIOIINX MOCBHUIOK. TpeboBaHKEe pa3peliuMOCTH 3aKJII0YaeTcsl B TOM, UTO J1r00oe
UCTHUHHOE 3HaHMe, (popmaiinzyeMoe B Oa3e 3HAHUW CUCTEMBbI, MOXKET ObITh BBIBE/IEHO B HE ¥ Mpu
MIOMOIIM TIOJIEP’)KUBAEMBIX CTpaTeruii BeIBoAa. TpeboBaHNe pa3pelIMMOCTH, K COKAIECHUIO, IS
HEKOTOPBIX MOJENeH MpeacTaBleHHs] 3HAHWN (JIOTHMKU TNPEAINKAaTOB) HE BCEI/la BBINOJHUMO.
HezaBucuMocTh 03HayaeT HEBO3MOXKHOCTH BBIBOJA OJHOTO 3HAHUS M3 JIpyroro (opMaabHbIM
crnocoboM. CuryaruBHOcTh. Hanmuuue cuUTyaTHBHBIX CBSI3eH ONpENENsSeT COBMECTUMOCTh TEX
WIM WHBIX 3HAaHUH, XpaHUMBIX B cucTeMe. B KkadecTBe TakuX CBsI3€d MOTYT BBICTYHAaTb
OTHOLIEHUS] BpPEMEHH, MecCTa, IEHCTBHs, MPUYMHBI M T.I.JucTuHa, JOXb[. KoHuenTt ecth
YIOPSA0YEHHOE MHOKECTBO CEMAHTHUECKUX LEINBIX, MpeacTaBIsstonmx nousatue. Kpome storo
Toro 4roObl moHATUs, Hanpumep K1 u k2 00pa3oBBIBaIM CEMaHTHUECKOE I€JI0€ HEOOXOIUMO
BBINIOJIHEHME crenyromux yciaoBuil: K1 u K2 cBs3ansl gpyr ¢ Ipyrom Kak OTHOIIEHWE U OJIWH
n3 ero aprymentoB; Kl m K2 cBsizanbl apyr ¢ IpyroM Kak IE€MCTBUE W €r0 HOCUTEIb HIIH
cyobekt; K1 u K2 cBsizanbl kak QyHKIus ee apryMmeHT. /[ns 3HaHUI TOJKEH BBINOIHATHCS
«IPUHLXI MaTPEIIKH», T.e. PEKYPCHUBHAS BJIOXEHHOCTb OIHHUX HH()OPMAIIMOHHBIX EIMHHUI[ B
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npyrue. Kaxxnas mHbopManmoHHas eIMHUIIA MOXET ObITh BKIIOYEHA B COCTaB JPYrou, U M3
KOKIOW TaKOW eOWHHIIBI MOTYT OBITh  BBIJCICHBI  COCTaBISIONIUE €€  DJIEMEHTHI.
VYcraHaBiuBaeMble MKy MOHSATHUSMU CBSI3U MO3BOJIAIOT CTPOUTH MPOILIEAYPHl aHATU3a 3HAHUN
HAa COBMECTHMOCTb, IMPOTUBOPEYMBOCTb M JAPYrue, KOTOpPbIE HEBO3MOXHO pealn30BaTh MpU
XPaHEHUU TPAJAULMOHHBIX MACCUBOB JaHHBIX. CeMaHTHYeCKOe MPOCTPAHCTBO C METPUKOH. DTO
CBOMCTBO 3HAHUU CBSA3aHO C BO3MO>KHOCTBHIO M3MEHEHUS 3HAHUI B CUCTEME OLIEHOK (METPHK) B
untepBasie }Bi{B/ eo0pa3yor cemaHTHUYECKOE Ieioe, eciau Kaxaelii BiB B o0Opasyer
CEMaHTHYECKOe I1e10¢ Kak MUHUMYM ¢ oauuM u3 Bj, rae Bj } B1,B2,..Bn {, 1.e. koHCcTaHTamMu,
JUTSL HUX HE HY>KHA UHTEPIIPETHPYIOIast (QYHKIHSI, OHH CaMU ceOsl OTIPEIEIISIOT.

B nameli crpane cOBpeMEHHOE COCTOSIHUE pa3pabOTOK B 0OJACTH AKCIEPTHBIX CHUCTEM
MOKHO OXapaKTepHU30BaTh KaK CTAJUI0 BCEBO3PACTAIOLIETO HMHTEpeca CpeAH IIMPOKUX CIIOEB
SKOHOMHCTOB, (MHAHCHUCTOB, IMpernojaBaTesiel, HWHKEHEPOB, MEAMKOB, IICHUXOJOIOB,
IPOTPAMMHUCTOB, JIMHIBUCTOB. K cokKaJeHHI0, STOT MHTEpPEC MMEET IMOKa JIOCTATOYHO ciiaboe
MaTepUaJIbHOE IOJKPEIJICHUE - SIBHAs HEXBaTKa YYCOHHKOB W CIEHHUAIBHON JUTEPATYPHI,
OTCYTCTBHE CHMBOJIBHBIX IPOLIECCOPOB W pPabOUMX CTaHIMI HCKYCCTBEHHOTO WHTEIIEKTA,
orpaHrueHHOe (UHAHCHPOBAHHE HCCIEIOBAHUIA B 3TOW oOsacTu, cialblii OTEYECTBEHHBIN
PBIHOK TPOTPAaMMHBIX TPOIYKTOB JUIA  pa3pabOTKU  JKCHEPTHBIX cucTeM. [losTomy
pacnpocTpaHsoTcs  "MOANENKH" TOJ SKCIEepTHbIE CHUCTEMbl B BHAE MHOTOYHCIIEHHBIX
JIUAJOTOBBIX CHCTEM M HWHTEPAKTUBHBIX TAKETOB IMPUKIAIHBIX MPOTrpaMM, KOTOpbIE
JUCKPEIUTUPYIOT B TJIa3aX IOJb30BAaTENIEd 3TO 4YpE3BbIUAWHO MEPCIEKTUBHOE HaIpaBJICHUE.
[Tpouecc co3naHusi SKCIEPTHOW CHUCTEMbl TpeOyeT ydacTUs BBICOKOKBAIU(UIIMPOBAHHBIX
CIEIHAJINCTOB B 00JJACTH MCKYCCTBEHHOTO MHTEIJIEKTa, KOTOPBIX MOKa BBIYCKAaeT HEOONbIIOE
KOJIMYECTBO BBICHINX Y4YeOHBIX 3aBefeHHN cTpaHbl. COBpPEMEHHBIE JKCIEPTHHIE CHCTEMBI
HIMPOKO UCHOJIB3YIOTCS I TUPAXKUPOBAHUS ONBITAM 3HAHUM BEAYUIUMX CIELHAINCTOB
MPaKTUYECKH BO BCEX cpepax IKOHOMUKH. TpagUIIMOHHO 3HAHUS CYIIECTBYIOT B JBYX BHJAX -
KOJUICKTUBHBIN OMBIT W JIMYHBIN OnbIT. Ecnu Gomnbinas dacTh 3HAHWUN B MPEIMETHOW 00J1acTh
MpeJICTaBlIeHa B BHJE KOJUIGKTHBHOTO ONbITa (HAampUMep, BhHICIIAsS MaTeMaTHKa), JTa
npeaMeTHas 0o0JacTh HE HYXKIAaeTcs B OKCIEPTHBIX cUcTeMax. Eciu B mpeaMmeTHOW o0iacTu
OoJpIliasi 9acTh 3HAHWM SIBJSIETCS JIMYHBIM  OIMBITOM  CIEIUATHUCTOB BBICOKOTO YPOBHS
(9KCTIepTOB), €CIAM ATH 3HAHHUS MO KAaKUM-THOO MpHYMHAM ci1al0 CTPYKTYpHUpPOBaHBI, Takas

MMpeaAMCTHAA o0JacThb CKOpPCC BCCI'O HYKAACTCA B BKCHCpTHOﬁ CUCTEMC.

2.7 JlabopaTopHas padora Neld 15 (4 gaca).
Tema: «CYBJ ACCESS»
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2.7.1 Hean padorsi: Uzyunts CYBJ] Access.

2.7.2 3agaum padoThbI:

1. Ha3nauenue, oOmiast xapakrepuctuka u crpykrypa CYBJ ACCESS

2. CocraB BJI: Tabmuipl, yrpasistomue 1 o0padaThIBalOIIKME 3aPOCHI, (HOPMBI, OTUETHI,
CTpPaHULIbI, MAKPOCHI, MOJTYJIH.

3. Cpeacta co3ganusi © MOAU(PUKAIIUN O0BEKTOB 0a3bl TaHHBIX.

2.13.3 Onucanue (xoa) padoThI:

baza pganHbIx mpeacraBisieT  coOOM  COBOKYMHOCTh — CIIELMAJIBHBIM  00pa3oM
OpPraHU30BaHHBIX JIaHHBIX, XPAHUMBIX B MaMATH BBIYHUCIUTEIBLHON CHCTEMbI U OTOOpAKAIOIIUX
COCTOSTHUE OOBEKTOB U UX B3aUMOCBSI3€H B paccCMaTpUBAaeMOU MPEIMETHON 00IaCTH.

Crnemyer ydecTb, YTO OTO OIpPEACICHUE HE SBISCTCS EAMHCTBEHHO BO3MOXKHBIM.
Hudopmatrka B OTHOIICHUHU OMpEENICHUI Yallle BCero He M0X0Xa Ha MaTeMaTHKY C ee MOJIHOM
OJIHO3HAYHOCTHIO. Ecin moIolTH K MOHATHIO “0a3a HJaHHBIX C YKUCTO MOJIb30BATEILCKONM TOYKH
3peHHs, TO BO3HHKACT JPYyroe oOmnpeleicHue: 0aza JaHHBIX — COBOKYITHOCTh XPaHHMBIX
OTICPAIIMOHHBIX JAHHBIX HEKOTOPOTO MPEATIPHUSATHSI.

B 6aze JaHHBIX IIPCAIPHUATHA, HAIIPUMEP, MOKCT XPAHUTbHCA:

. BCiA I/IH(1)OpMaI_II/I${ O IITATHOM paClIMCaHHH, O pa6oq1/1x U ClIyXXallluX NpCAIpUusTUsL,
o CBCACHUA O MAaTCPHUAJIBHBIX ICHHOCTAX

. JAaHHBIC O IOCTYIJICHUH CBIPbS 1 KOMIUICKTYIOIUX

° CBCIACHHA O 3ar1acax Ha CKJIaJdax,

° JAaHHBIC O BBIITYCKE TOTOBOH MMPOAYKIUU;

. IMMPUKA3bl U PpACOPAKCHUA JUPEKIUN U T.II.

Haxxe HeOONbIIME UW3MEHEHHs KakoW-mubo uHGoOpManuu MOTyT MPUBOJIUTH K
3HAYUTENBHBIM U3MEHEHHAM B PA3HBIX IPYTUX MECTaX.

[Tpumep. M3nanune npukasza o MOBBIIIEHUH B TOJDKHOCTH OJHOIO paOOTHHUKA MPUBOJIUT K
U3MEHEHUSM HE€ TOJIbKO B JIMYHOM Jefie paboTHMKAa, HO MU K HM3MEHEHHSIM B CIHCKax
noJipa3fiesieHusi, B KOTOPOM OH paboOTaeT, B BEIOMOCTSAX Ha 3apIuiaTy, B rpapuke OTIYCKOB U
T.IL.

ITockonbKy OCHOBY JI000# 0a3bl JAHHBIX COCTABISAET HH(GOPMAIIMOHHAS CTPYKTYpa, 0a3bl
JAHHBIX JIEJSAT HAa TPU TUMA: TaOJIM4YHbIE (PENSLUOHHbBIE), CETEBbIE, HEPAPXUUECKHUE.

OneIT uCHONB30BaHUS 0a3 JaHHBIX TO3BOJISIET BBIACIUTH OOLIMIT HaOOp UX paboumx
XapaKTEPUCTHK:

. MOJTHOTA — YeM ToJIHee 06a3a JaHHbBIX, TEM BEPOSTHEE, YTO OHA COJIEPKUT HYKHYIO

nHpopmaruio (0aHAKO, HE TOJDKHO OBITh M30BITOYHON MH(OPMAITUN);
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. NpaBUIbHAS OpPraHU3alMsl — 4YeM Jy4dlle CTPYKTypHUpoBaHa 0a3a HAaHHBIX, TEM
Jierdye B Hel HAMTH HEOOXOAUMbIE CBEACHHUS;

. aKTyaJlbHOCTh — JI00as 0aza JaHHBIX MOXKET OBITh TOYHOH M TOJHOM, €ciu OHa
IIOCTOSIHHO OOHOBJIISIETCA, T.€. HEOOX0IMMO, YTOOBI 0a3a JaHHBIX B KaKIblH MOMEHT BpEMEHHU
HOJHOCTBIO COOTBETCTBOBAJIA COCTOSHUIO OTOOPaKaeMoro €10 00beKTa;

. y100CTBO Il UCTIOJIB30BAaHUS — 0a3a JaHHBIX JAOJDKHA OBITH MPOCTa M yA0OHA B
UCTIOJIb30BaHUH U UMETDh PA3BUThIE METOIbI IOCTYIA K JF000H yacTu HHPOpPMALIUH.

Hano ormeruts, uTo 0a3a JaHHBIX — 3TO, COOCTBEHHO, XpaHWIMILE MHPOPMALUU U HE
6onee toro. OgHako, paboTa ¢ 0a3aMu JaHHBIX TPyAOEMKas W yTomuTenbHas. [[nd coznanus,
BEJCHUSI M OCYIIECTBJIEHUS BO3MOXXHOCTH KOJJIEKTUBHOI'O I10JIb30BaHUS 0OazaMy JAHHBIX
UCTIONB3YIOTCS] TIPOTPaMMHBIE CPEACTBA, Ha3bIBAEMbIE CHCTEMaMH YIpaBJICHUs 0a3zaMH JaHHBIX
(CYBL).

Cuctema ymnpaBnenuss 6asamu jaHHbiX (CYBJl) — 3T0 cucremMa mIporpamMMHOTO
obecrieueHust, MO3BOJIsIOMAs 0o0pabaTbiBaTh oOpareHusi K 0a3e JaHHBIX, MOCTYMAIOUIUE OT
IPUKIAJHBIX IPOrpaMM KOHEUHBIX Mosb3oBareneil. MusiMu cnoBamu, CYB]J] saBnsercs
uHTepdeiicom Mexy 6a30i JaHHBIX M MPUKJIAAHBIMU 3aJjauaMH.

Cuctembl ympaBieHus 0a3aMu JaHHBIX I103BOJIAIOT OOBEAMHATH OOJbLIME OOBEMBI
uHpopManuu U o00pabaThiBaTh MX, COPTUPOBATH, [e€laTh BBIOOPKH IO OIpPeAeIEHHBIM
KPUTEPUSIM U T.I.

OcnoBuble pynkunu CYB/I — ato:

. oTpefieNieHue TaHHBIX;
. 00paboTKa JaHHBIX;
) yIIpaBJICHUE JaHHBIMU.

CoBpemennble CYDBJl nar0T BO3MOXXHOCTh BKJIIOYAaTh B HHUX HE TOJIBKO TEKCTOBYIO U
rpadudeckyro MH(GOpMAIUIO, HO U 3BYKOBBIE (DparMeHTHI M JaXKe BUACOKIIUIIBI.

[Ipoctora wucnonszoBanuss CYDBJl mo3Bossier co3maBaTh HOBBIE 0a3bl JaHHBIX, HE
npulerast K IporpaMMHPOBAHUIO, a MOJIb3YACh TOJIBKO BCTPOEHHBIMU (DYHKLIHSMHU.

CVYB/1 obecnieunBaroT NpaBUIbHOCTb, IOJHOTY M HEIPOTUBOPEUNBOCTD JAHHBIX, a TAKXKe
yIIOOHBINA AOCTYH K HUM.

s menee cioxHbIX npuMmeHeHudd Bmecto CYBJl ucnonb3yroTcss MHQOpPMAaIOHHO-

nouckoBble cucteMbl (UI1C), koTophie BBIMOIHSIOT clieAytouue GyHKINH:

. XpaHeHue 60sbIIoro 0oObeMa HH(popMaIuy;

. OBICTpBIN TIOUCK TpedyeMoi nHpopMaIuy;

. n00aBIICHHE, YAAJICHHE U U3MEHEHNUE XPAaHUMOU HH(POpMaIINH;
. BBIBOJI €€ B YZI0OHOM JUISI YETIOBEKA BHJIE.
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B undopmanmonnsix cucremax, kotopeie padoraroT Ha I1K, coBmectumbix ¢ IBM PC,
0oJBIIOE  pachpoCTpaHEHUE TMONyduau Tak HaspiBaemMble dBASE-momoOHble cucTembl
ynpasienus 6a3amu qansabix (CYBJ). M3BecTHO 1o KpaiiHelr mepe Tpu cemeiictBa Takux CYBJ]
(dBASE, FoxPro u Clipper), oqHaK0O BepCHUil OPUTHHAIBHBIX CHCTEM M WX aJalTHPOBAHHBIX
BapHaHTOB ropa3jo Oosbiie. [[is moiap3oBaTenel CylIeCTBEHHBIM SBIISAETCA TO, YTO OTJIMYASCh
MEXIy €000l KOMaHIHBIMU SI3bIKAaMH M (popMaToM HUHAEKCHBIX (aitnoB, Bce 3tu CYB]]
UCTIOJB3YIOT OJIHU M T€ K€ omnepaTuBHbIE (ailibl ¢ pacumpenneM. DBF, ¢popmar kotopbix cran
Ha HEKOTOPOE BpeMsi CBOe0Opa3HbIM CTaHAApTOM 0a3 JaHHBIX.

B dBASE-nogo6ubix bBJl ¢akTHdecku WCIONb30BaH PEISAIMOHHBIA IMOJIXO0J K
OpraHMW3ali JaHHBIX, T.e. Kaxablid (aitn. DBF mpencraBnser coboii 1BymMepHyO Ta0mwmiry,
KOTOpasi COCTOUT U3 (PUKCHPOBAHHOTO YHCIIA CTOJIOIOB U MEPEMEHHOTO YKCia CTPOK (3amuceit).
B TepmuHax, NpUHATHIX B TEXHUUYECKOM JOKYMEHTAIIMH, KaXKIOMY CTOJIOIY COOTBETCTBYET IOJIE
onHoro u3 natu TunoB (N — uucimoBoe. C — cumBosbHOe, D — mata, L — mormveckoe. M —
NpUMEYaHue), a KaKIOH CTpPOKE — 3amuch (UKCUPOBAHHON JJIMHBI, COCTOSAIIAs U3
¢ukcupoBaHHoro uucia nojeil. C nomombio KOMaHAHBIX A3bIKOB 3TUX CYBJl MBI co3maeM u
ucrpasiasieM MakeTsl (aittoB. DBF (onucanus tabmnwuiy), co3maeM WHIASKCHBIC (aliIbl, MUILIEM
MUKTOTpaMMbl paboThI ¢ 6a3aMu JaHHBIX (YTEHUE, MTOUCK, MOAU(HUKAIUSI JaHHBIX, COCTABIICHUE
OTYETOB M MHOroe Jpyroe). XapakrepHoi ocoOeHHOcThIO ¢aitna DBF sBnsercs mpocrtora u
HarJsAHOCTh: (U3NYECKOE NPEJCTABICHHUE JAaHHBIX Ha JMCKE B TOYHOCTH COOTBETCTBYET
HpeCcTaBIeHUIO TabauIbl Ha Oymare.

OnHako B IIEJIOM CHUCTEMBI, IOCTpOEHHbIe Ha ocHoBe (aiinoB DBF, cienyer cumraTsh
ycrapeBmMMH. MHorue MexaHusMmbl pensiunoHHbIX BJl, paccmorpennbie Bbime, B dBASE-
NONOOHBIX cHUcTeMax JIMOO HE TMOANEPKUBAIOTCS, JUOO CO3JAIOTCS IMOJB30BATEISIMU U
IPOTPaAMMHUCTAMU «KYCTapHBIM» CIIOCOOOM.

Bonbmiyro momyssipHocTh 10 cero BpemMeHu umeroT u apyrue CYBJl (¢ npyrum
dbopmarom daitmoB) — Paradox, Clarion, db Vista u 1. Cnegyer mog4epKHyThb, YTO
MEPEUYUCIICHHBIE CHUCTEMBI BEIYT POAOCIOBHYIO OT MS-DOS, oHaKO HBIHE TMOYTH BCE OHH
YCOBEPILICHCTBOBAHbI U UMEIOT Bepcuu it Windows.

Cpenu cOBpeMEHHBIX peNIIMOHHBIX cucteM Hambonee nonyisipasl CYB/] ninst Windows
— Access ¢upmbr Microsoft, Approach ¢bupmer Lotus, Paradox ¢upmsr Borland. MHorue u3 stux
CHUCTEM NOAJEPKUBAOT TexHoNoruto OLE u mMoryr mMaHunynupoBaTh HE TOJIBKO YHCIOBOW U
TEKCTOBOH MH(popManmel, HO U TpapuueckuMHu oOpasuaMu (pUCyHKamH, (oTorpapusMu) u

JaKE€ 3BYKOBbBIMU (I)paFMeHTaMI/I 1 BUACOKIIMIIaMHU.
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[Tepeuncnennsie CYBJl yacTo Ha3bIBalOT HACTOJbHBIMH, UMES B BUJY CPABHUTEIHHO
HEOONIBIION 00BEM MAHHBIX, OOCITY)KHBAEMBIX OSTUMHU cuUcTeMamu. OJHAKO C HUMH 4YacToO
paboTalOT HE TOJIBKO UHANBUYAJbHBIE TIOJIb30BATENN, HO U 1IEJIbIe KOJUICKTUBBI.

Bmecre ¢ Tem, B IIEHTp COBpeMEHHOW HMH(POPMALMOHHOW TEXHOJIOTHMH MOCTEHEHHO
nepemeniaroTcss Oonee MorrHble pensimoHHbie CYBJl ¢ Tak HazsiBaemMbiMH SQL-moctyriom
(SQL — sto s3wik 3ampocoB). B ocuoBe »tux CYBJl nexuT Tak Ha3biBaeMash TEXHOJOTHS
«KIUeHT-cepBUCcy». Cpean Benylmux Mpou3BoAMTENed Takux cucrteM — ¢upmbl Oracle, Centura
(Gupta), Sybase, Informix, Microsoft u apyrue. [losBunuch Takke OOBEKTHBIE U OOBEKTHO-
pensiuronnsie CYB/I.

B nocneanee Bpems cranu cpeau CYBJl Hambonee nmomyisipHBIMM U UCHOJIb3yEMbIE B
npakthke Access, Lotus, Oracle.

Pa3zbepem Hanbomnee ucmonb3yeMyro mporpaMmy Access.

Access — B mepeBofie C aHTIMHCKOro o3HadaeT “‘moctym”. MS Access — 3T0
¢dbyakunonansHo nonHas pensiuuonHas CYBJ[. Kpome Toro, MS Access oaHa u3 cambIx
MOIIIHBIX, THOKUX U MPOCTHIX B rcronb3oBanuu CYBJl. B Helt MOKHO co3naBaTh OOJLITMHCTBO
MPUJIOKEHUH, HE HAMKUCaB HU €IMHON CTPOKU MPOrPaMMBbI, HO €CITH HY)KHO CO371aTh HEUTO OYEHb
CIIOKHOE, TO Ha 3TOT ciay4yail MS Access mpenocTaBisieT MOUIHBIN S3bIK MTPOTrPAMMHUPOBAHUS —
VisualBasicApplication.

[Monynsapuocts CYBJI Microsoft Access o0ycioBiieHa ClaeayIOMUMH TPUINHAMUA:

o Access SBISIETCS OJHOW U3 CaMbIX JIETKOJOCTYITHBIX M MOHATHBIX CUCTEM KakK JJIs
npodeccHoHaNoB, Tak W JUIsi HAYMHAIOMIMX MOJB30BaTENel, MO3BOJAIONIAS OBICTPO OCBOUTH

OCHOBHBIE MPUHITUIIBI pa0OTHI ¢ Oa3aMU JJaHHBIX;

o CHCTEMa MMEET MOTHOCTHIO PYCH(HUIIMPOBAHHYIO BEPCHIO;

o HoJTHasi MHTErpupoBaHHOCTh ¢ maketamu Microsoft Office: Word, Excel, Power
Point, Mail;

o uaeonoruss Windows MO3BOJSIET MPEACTaBIATh HHGOPMAILUIO KpPAaCOYHO H
HaTJISAIHO;

o BO3MOXKHOCTh HCMOJB30BaHUsT OLE TEXHONOTHH, YTO MO3BOJISIET YCTAHOBHUTH

CBsI3b C OOBEKTaAMH JPYroro MPUIOKEHHS WM BHEJAPUTH KaKUe-INO0 0OBEKTHl B 0a3y MaHHBIX
Access;

o texnosiornst WYSIWIG 1o3BoisieT MHOIL30BATENO0 IIOCTOSHHO BHIETH BCE
pe3ynbTaThl CBOUX JACUCTBUN;

o HIMPOKO U HAIJISIIHO MIPE/ICTABIICHA CIIPABOYHAS CUCTEMA;

o CymecTByeT Habop ‘“‘™mMacTepoB” 1O pa3paboTke OOBEKTOB, OOIETYarOmInui
co3nanue Tadsuil, GOpM M OTYETOB.
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[Tocne 3amycka cucTeMbl TOSBHTCS TJaBHOE OKHO Access (puc. 1). 3mech MOXHO
OTKpPBIBaTh JIPYyrHe€ OKHA, KaXJ0€ W3 KOTOPBIX TO-CBOEMY NpEICTaBisieT oOpabaThiBacMble
JaHHBIC. Hwuxke NpUBCACHLI OCHOBHBLIC J3JICMCHTBHI TJIABHOI'O OKHa ACCCSS, O KOTOPBIX

HEO0OXOMMO UMETh MPEJICTABIICHHUE.

EEeanTe BONpOC =

I malfin [Opaeka BMA BCTaEKa CEPEMC  OKHO  CNPaska
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Puc.1. Oxpan CYB]] Access.

B crpoke 3aronoBka OTOOpa)kaeTcsi UMsI aKTUBHOW B JAHHBIH MOMEHT IIPOTPaMMBI.
Crpoxka 3arojioBKa TIaBHOTO OKHa Access Bcerna otoopaxkaer ums nporpammbl MICROSOFT
Access.

[IukTorpamMmma CUCTEMHOTO MEHIO — YCJIIOBHAsl KHOIIKA B BEPXHEM JIEBOM YIJIy INIABHOTO
OKHa TPaKTHYECKH JIF0O00ro mpuioxenus. [locie miendka Ha 3TOH HMUKTOrpaMMe TOSBIISETCS
MEHIO, KOTOpO€ I03BOJISIET IepeMellaTh, pa3BOpaduBaTh, CBOPAYMBATh WJIM 3aKPbIBaTh OKHO
TEKYIIEro NPWIOKEHNUS W HU3MEHATh €ro pasmepsl. IIpu QBOMHOM IIenuke Ha NMHUKTOIpPaMMe
CHCTEMHOI'0 MEHIO paboTa MPUII0KEHHUS 3aBEpIIaeTCs.

[TaHens MHCTPYMEHTOB — 3TO IPyIIa MUKTOTPAMM, PACIOJIOKEHHBIX HEMOCPEICTBEHHO
MOJI MOJIOCON MeHI0. ['71aBHOE €€ Ha3HAYeHHE — YCKOPEHHBIM BBI30B KOMaHA MeHro. KHomku
MIAHEJIM MHCTPYMEHTOB TOXE MOTYT U3MEHSTHCS B 3aBUCHMOCTH OT BBIIOJHSEMBIX OIEPALNM.
MOoKHO U3MEHATH pa3Mep MaHeId UHCTPYMEHTOB U MEPEABUTATh €€ MO dKpaHy. Taxke MOXKHO
0TOOpa3uTh, CHPATATh, CO3JaTh HOBYIO ITaHEIb MHCTPYMEHTOB WJIM HACTPOMUTH JHOOYIO NaHEIb
HUHCTPYMEHTOB.

OxHoO 6a3bl JaHHBIX MOSBISETCS IPU OTKPBITOM Oa3e naHHBIX. B HEM cocpenoToyeHs! Bce
“pbruaru ympasieHus” 0a30il naHHBIX. OKHO 0a3bl JAHHBIX HCIIOJIB3YETCS IJIi OTKPBITUS

00BEKTOB, cojepKaluxcsi B 0a3e MaHHBIX, TaKMX KaK TaOJMIBI, 3alpOCHl, OTYETHI, (OPMBI,
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MaKpochl U Moayiu. Kpome Toro, B cTpoke 3arojoBka OKHa 0a3bl JaHHBIX BCETAa OTOOpaXkaeTcs
UMSsI OTKPBITON 0a3bl JaHHBIX.

C moMompl0 BKJIAJKH OOBEKTOB MOXKHO BBIOpaTh THUI HYXHOrO oOBekTa (Tabmiuiy,
3arpoc, ot4er, Gopmy, MaKpoc, Moyiib). HeoOXxomumo cka3aTh, 4TO IPU OTKPBHITUH OKHA 0a3bl
JTAHHBIX BCErlla aKTUBU3UPYETCS BKIJIAJKA-TA0JIMIA Y BBIBOAMTCS CIHCOK JIOCTYIHBIX TaOJIHII
0a3bl naHHbIX. J{1s1 BEIOOpa BKIAAKH JPYTrUX OOBEKTOB 0a3bl JAHHBIX HY)KHO HICIKHYTH 1O HEH
MBIIIBIO.

K ocHOBHBIM 00beKTaM Access OTHOCSTCS TaOUIIbI, 3aIPOCHI, (DOPMBI, OTYEThI, MAKPOCHI
U MOJIYJIH.

Tabnuua — 3T0 00BEKT, KOTOPBII ONMPENeNIeTCs] U UCIOIB3YETCs Il XPAaHEHUS JaHHBIX.
Kaxxnast Tabnuia BKirouaeT nHpopMaiuio 00 00bekTe onpeaeeHHoro tumna. Kak yxe u3BecTHo,
Tabiuua coaep kUt mois (ctondisl) U 3anucu (cTpoku). PaboTarh ¢ Tabnuieil MOXKHO B ABYX
OCHOBHBIX PEKUMaX: B PEXKUME KOHCTPYKTOPA U B PEXKUME TaOJIHIIBI.

3ampoc — 3T0 00BEKT, KOTOPHI MO3BOJISIET MOJIB30BATEIIO MOTYYHTh HY)KHBIC JAaHHBIC U3
OJTHOW MJIM HECKOJBKHX TaOmuIl. MOXKHO CO311aTh 3ampochl Ha BBIOOp, OOHOBIICHHE, YyAaJICHUE
Wi Ha ao00aBieHHe JaHHBIX. C TIOMOIIBIO 3alPOCOB MOXKHO CO3/1aBaTh HOBBIC TAOJIHUIIBI,
UCTIONIB3Ysl JIAHHBIC YXKE CYIIECTBYIONIMX OJHON MM HECKOJIbKUX TAOJIUII.

d®opma — 3TO O0OBEKT, B OCHOBHOM, IpeIHA3HAUEHHBIH IS yJOOHOTO BBOJA
oTtoOpakeHHs TaHHBIX. Hamo OTMETHTH, YTO B OTJIMYME OT TaONUI], B (OpMax HE COJCPKHUTCS
uH(popManuu 6a3 JaHHBIX (KaK 3TO MOXKET MOKa3aThbcs Ha MepBbIid B3rsa). Dopma — 3TO Beero
mumb Qopmar (ONaHK) MOKa3a JaHHBIX Ha JKpaHe KoMibioTepa. DopMbl MOTYT CTPOUTHCS
TOJILKO Ha OCHOBe Tabnmil wiu 3arpocoB. [locTpoenne (hopm Ha OCHOBE 3alPOCOB MO3BOJISIET
NPEJCTABIATh B HUX WH(POPMALINIO U3 HECKOJIBKUX TaOJIHII.

OTtuer — »3TO 00BEKT, MpenHAa3HAYCHHBIH JUIS CO3JaHUS JOKYMEHTa, KOTOPBIN
BIIOCJICJICTBUM MOKET OBITh pacmedaTaH WM BKIIOYEH B JIOKYMEHT JAPYroro MpUIIOKEHUS.
OTueTsl, Kak u QOPMBI, MOTYT CO3aBaThCsl HA OCHOBE 3alPOCOB W TAOJHII, HO HE TTO3BOJISIOT
BBOJINTH JIAHHBIC.

Makpoc — 3T0 00BEKT, MPEACTABISAIONINNA COO0N CTPYKTYpUPOBAHHOE OMHUCAHUE OIHOTO
WIA HECKOJbKUX NEHCTBUM, KOTOpPBIE JOJKEH BBIOJHUTH Access B OTBET Ha OMNpelesieHHOe
coOwiTHe. Hampumep, MOXHO OIpeNeNnuTh Makpoc, KOTOPBI B OTBET Ha BBIOOP HEKOTOPOTO
DIIEMEHTa B OCHOBHOH ()OpMe OTKpBIBaeT Apyryto opmy. C MOMOIIBIO JPyroro Makpoca MOKHO
OCYILECTBIISITh MPOBEPKY 3HAUEHHUS HEKOTOPOTO MOJsS NMPH M3MEHEHUH €ro cojepkaHus. B
MaKpOC MOXXHO BKIFOUUTH JOTOJHUTEIbHBIE YCIOBUS ISl BHIIOTHEHHS WJIH HEBBITOJHEHUS TEX

WJIM UHBIX BKIIFOUCHHBIX B HET'O HCP’ICTBHH.
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Pabora ¢ dopmamu W oTueTaMu CYIIECTBEHHO OOJETYaeTCs 3a CUET HCIOJIb30BaHMS
MakpokoMmana. B MS Access umeercs cBbiiie 40 MakpokoMaHj1, KOTOPbIE MOYXHO BKJIKOYaTh B
MaKpochl. MaKpOKOMaH/bl BBIIOJIHIIOT TaKWe JACUCTBHS, KaK OTKPBITHE TaOmuI U Qopm,
BBITNIOJTHEHHE 3aIPOCOB, 3aIlyCK APYTUX MaKpPOCOB, BHIOODP OIMUKUN U3 MEHIO, HI3MEHEHUE pPa3MEpOB
OTKPBITBIX OKOH W T.NM. MaKpOKOMaHJbl MO3BOJISIIOT Ha)XaThueM OJHOW (WIM HECKOJbKHUX
OJIHOBPEMEHHO) KHOIKHU BBIIOJHATh KOMIUIEKC JAEWCTBUH, KOTOPBIM YacTO MPUXOIUTCS
BBIMIOJIHATH B TeueHHe paboTel. C HMX MOMOIIBI0O MOXHO JaXe OCYIIECTBISTH 3aIlyCK
MIPUIOKEHUH, TIOIIEP)KUBAIOIUX JUHaAMU4YecKuii ooMmeH nanubix (DDE), nanpumep MS Excel,
U MPOU3BOJAUTH OOMEH JTaHHBIMU MEX]y Balleil 6a30il JaHHBIX U 3TUMHU NpuUokeHussMu. OauH
MakpoC MOXET COAEpXkKaTb HECKOJIbKO MAaKpOKOMaHA. MOXHO Takke 3aJaThb YCIIOBUS
BBITTOJIHEHUS OT/IEIBHBIX MAaKPOKOMaH/I WM UX Habopa.

Monynb — 00beKT, coaepskanuii mporpamMmmel Ha MS Access Basic, KOTopble TO3BOJISIOT
pa3ouTh mporecc Ha 6osiee MeNKKHe AeUCTBUS U OOHAPYKUTh T€ OLUINOKHU, KOTOPbIe HEBO3ZMOKHO
ObUTO OBI HAWTH C MCITOIB30BAaHUEM MAKPOCOB.

3aBepuB padoty ¢ Access (WK ¢ ee PUII0KEHUEM), HAJI0 KOPPEKTHO 3aKOHYUTh CEAHC.
[IpocToe BBIKIIIOUEHHE KOMIIBIOTEpPA - IUIOXOW METOJ, KOTOPbI MOXET MPUBECTH K
BO3HUKHOBeHHUIO0 mpobnem. [Ipu pabore WINDOWS mnpunoxeHus MCHOIB3YIOT MHOKECTBO
¢aiiioB, O CyIIECTBOBAaHUU KOTOPHIX II0JIb30BATEIh MOXET Jaxe He Mojao3peBaTh. llocie
BBIKJTFOYEHHSI MAILIMHBI 3TU (DaliiIbl OCTAHYTCSl OTKPBITBIMHU, YTO B OyyIlIEM MOXKET CKa3aThCs Ha

HaaCKHOCTH CI)&IZJ'IOBOI’I CUCTEMBI JKCCTKOI'O AUCKA.

2.8 JIabopaTopHnas padora Nel6,17, 18 (6 yacos).
Tema: «Co3zganue JjoxkaabHOro npuiaosxkenus B CYbJ»

2.14.1 Heanb padoThI: CO31aTh JOKAJIbHOE MPHIIOKEHHE.

2.14.2 3apaum padoThI:

1. Onpenenuth TaOIUIIBI

2. Co3naTh OpUIIOKEHHE.

2.14.3 Onucanme (xox) padoThI:

[Tycte Tpebyercss co3maTh MporpamMmy, TPEACTaBISIFOIIYI0 COOOW IMepCOHATBHBIN
CIPaBOYHUK IO KOMIBIOTEpHBIM wurpaM. Celiyac wuHGOpMAIMIO O BBIIICIIIAX WA
pa3pabaThiBaéMbIX HUIpaXx MOXKHO TIOYEPIHYTh U3 CaMbIX pPa3HBIX HUCTOYHUKOB: KaK C
MHOTOUYHCJICHHBIX Y3710B IHTepHETa, TaK U U3 TOJCTHIX €KEMECSIIHBIX KYPHAIIOB.

Kaxkyro nHpopManuio 10pKeH XpaHUTh CIIPAaBOYHHK 10 urpam? JKematenpHo, Hampumep,
YTOOBI KaXKJasi €ro 3aluch UMesa CIeAyIOUIIe Mos:
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HA3BaHHUEC UTPBI;
KaHp;

YJAJIOCh JIH CHITPATh;

bupma-u3aTens,

bupma-pa3zpaboTuuK;

T'OJl BBIXOJIA;

BpeMs BbIX0/1a (CE30H);

BO3MOXHOCTh CETEBOW UTPBHI;

CCBUIKA Ha CTPaHWYKH B IHTEepHETE;
CCBIIKA Ha CTAaThHU B )KypHAJaX;

orieHka B 6auiax (mo 10-6amibHOMN mIKane);
olleHKa rpaduku B 6amiax;

OIICHKA 3BYyKa B OaJljiax;

KOMMCHTApHUHU.

TpeboBanus kK mporpaMme U CIPaBOYHUKY:

CIIOCOOHOCTh OBICTPO OPHEHTUPOBATHCS B 3allMCAaHHOW HAa JWUCKe WHMOpPMANHUUA U

YHUBCPCAJIbHBIM MCTOJOM BBIACIIATH HYKHBIC Ha60pI)I 3aImcei.

OH JOJIDKE€H ITIO3BOJIATH q)OpMI/IPOBaTB 3aMpoChl K AAaHHBIM C IIOMOIIBIO IMPOCTBIX

BU3YaAJIbHBIX CPEACTB HaCTpOﬁKH 0e3 HCIOJIb30BAHUS nporpaMmmMupOBaHUsl.

OTYCTHEI.

BO3MO>KHOCTh XPaHUTh BpEMEHHbIE Ha0OpHI 3anuceid u (opMHUpPOBaTh Ha UX OCHOBE

BO3MOKHOCTb IIPOCMOTPA, pEAAKTUPOBAHUS U yIAJICHUS 3aIIUCEN.
HaJIe)KHOCTH PabOTHI.
BO3MOXKHOCTh CO3JIaHUS CCHbLIOK HA JPYTHUE 3alMCHU aHATOTMYHOM CTPYKTYPBI.

OHa JIOJKHA YMETh XPaHUTh Ha3BaHUs GuUpM (U Ipyrue creuuduueckue 37IeMEeHThI

3anucel) OTIEIbHO OT OCHOBHBIX 3alMcel CIpPAaBOYHUKA U TOJAJEPKUBATH nepeKpecmHble

CCbUIKU MCIKAY pa3JIMYHBIMU I'PyIIIIaMU 3amucen.

ba3a nannbix KomnblorepHbie urpbl
FIRMS CrnpaBounuk ¢pupm pa3pabOTINKOB UIP
ID Kirouesoe nosne

Firmname Haspanue ¢pupmsbl

GENRES CnpaBounuk JKanp urpsl
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1D KJIFOUYEBOE TI0JIE

Genrename Ha3BaHHE XKaHpa

ARTICLES Ccplika Ha cTpaHUIIbI B MHTEPHETE
ID KiroueBoe nosne

GamelD Kirou 3ammmcu u3 tadnunsl GEMES

Info AJpec cTpaHUILIBI B UHTEPHETE
GEMES OcHoBnas 6a3a
ID KirroueBoe nose
Name Hazpanue urpol

GenrelD Kurou 3anucu u3 ta6auiet GENRES onpenensirommii sxaHp Urpbl
Developer Kooy 3amucu u3 tabmunbsl FIRMS onpeaenstromnuii hpupmy pazpadboTurka

Gameyear T'on BeIXOAA UTPHI

Ces13u Mexay Ta0JIMIAMHU

‘ jiD] ‘ GameID ‘ Info ‘

‘ D ‘ MName | GenreID ‘ Developer | Gameyear ‘
/ Y
¥
i} Genrenam D Firmnatme

Texuonoruss BDE njs nocryna K 1aHHbIM

[Mpu co3manum mporpamM, pabortaromux ¢ 0Oazamu JaHHBIX, B cucteme Delphi
TpaJAMIIMOHHO wucnoib3yercss Mexanusm BorlandDatabaseEngine (BDE). B cocras Delphi
7 Bxogut BepcussBDES2, koropyro, BIpoueM, MOXHO OeCIulaTHO OOHOBISATH pa3HBIMU
crniocobamu (Harpumep, ooparusmuch k Web-yszzy http://www.borland.com/).

DTOT MeXaHW3M peaJin30BaH B BHJE HabOopa OMOIMOTEK, KOTOphIE OOECIeYMBaIOT
JUTSl IpOorpaMMbl, HanmucaHHoM Ha [lackane, mpocToil M ymoOHBIM gocTyn K 0a3aM JIaHHBIX
HE3aBUCHMO OT UX apXUTeKTyphl. IIpu ncnonapzoBanun mexanuzma BDE pa3zpaboTunk MoXeT He
3aJyMbIBaThCs O TOM, KaK ero mporpamma Oyzaer paboraTh ¢ 0a30il JTaHHBIX Ha (pU3MUECKOM
YPOBHE: JIOKaJIbHO, B (hailyi-cepBepHOil, 1100 B KIIMEHT-CEpP BEPHO U APXUTEKTYpE.

Yruantsl 1is padorsl ¢ CYB/]
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Co3nanue 0a3pl JaHHBIX CTPYKTYpa 0a3bl JaHHBIX

Tenepp, korma Mbl THo3HakOMWIKCh ¢ mnoHsTHeM CYBJl u mpuHmunmamu padoThI
Mexanuszma BDE, nepeiinem k nmpakTuueckoi peanns3anuy CipaBOYHUKA UTP.

Hcnonb3yemas 0aza gaHHBIX OyIET COCTOSATH M3 YeThlpex Tabnul. B pamkax kaxxaon u3
HUX XPaHATCA HaOOPBI 3aMKcell OJUHAKOBOM CTPYKTYPBHI.

B nepBoii Tabnune (HazoBem ee Firms) OyayT XpaHuThCsl Ha3BaHUs (GUPM, BO BTOPOIl -
xaHpsl (Genres), B TpeTbeil — ccbulku Ha Wefc-cTpanunbl MIHTepHETa U CTaTbU B JKypHaslax
(Articles). OngHOM Urpe MOXKET OBITh TOCBSIIEHO HecKoJbko Web-ctpanun u crateit.UYerBepras
tabnuia (Games) OyeT OCHOBHOM.

Co3nanue Ta0JIM1I

s cozmanust Ttabmuip B cucteme Delphi 7 umeercs mpunoxkenue DatabaseDesktop
(Pabota c aBronomuoii CYBJI). Ono Be3bIBacTca komanaoit Tools>DatabaseDesktop (Cepsuc
>Pabota ¢ aBroHoMHoi1 CYB]]) .

Hogas Tabmuma coznaercst komanoit File>New > Table (®Daiir>+ Co3gars > Tabiuna).

B oTkphIBIIEMCS THATOrOBOM OKHE Haao BbIOpaTh (opmar Tabmumsl (kaxnas CYB/I
XpaHUT JaHHbIE B COOCTBEHHOM (Qopmarte). YKaKuTe B packpbiBaromeMcs crucke Tabletype
(®opmat Tabmunbl) nyHkt Paradox 7 (dopmar CYBJl Paradox Bepcuu 7) M IICIKHUTE Ha
kHomke OK.

Kurouesoe moJie

Kak mpaBuno, kaxnas tabiuma 6a3sl JaHHBIX BKIIOYAET Kitoyegoe Tolie. OHO COAEPIKUT
VHHUKAIbHBIA UACHTU(DUKATOP, MO3BOJSIIONIMKA OTIWYUTH OJHY 3almuch OT Apyroi. Hampuwmep,
KakKaast pupMa 1 Kaxkaast urpa MOryT (M JTOJKHBI) UMETh TaKOM HETIOBTOPUMBIN HIEHTU(HHUKATOP
(wnu xkoy). B kadecTBe KItouel 00BIYHO MCTIONB3YETCs IM(PpOBOE 3HAUCHUE.

Bo-niepBbIX, KIIIOYU HYXKHBI JUIS TOBBIIEHUS 3 (HEKTUBHOCTH IOCTYIA K JAHHBIM BHYTPU
Tabmubl (3TO CBSA3aHO ¢ TexHonorue paboTel pensaiuoHHbix CYBJI), a Bo-BTOpBIX, OHH
UCTIONIB3YIOTCSL U CO3JIaHUSI TEPEKPECTHBIX CCHUIOK MeXny Tabnumamu. B Hamem ciydae,
YTOOBI COCNAaThCS M3 3aIFCH, OMHMCHIBAIOIICH HWTpPY, Ha 3alUCh TAOJUIBI, XpaHAIICH Ha3BaHHE
(bUPMBI-TIPON3BOAUTENS, TOCTATOYHO YKa3aTh KITFOY ATOW 3aIUCH.

B kauectBe Kitoua MOXKET BBICTYNaTh, KOHEYHO, W Ha3BaHHE (DUPMBI, HO OHO Oyjer
3aHMMaTh MHOTO MecTa (UIsi KJII0Ya-uyucia JOCTaTOYHO HECKOJIBKHX OalToB), dTO
noHu3HT dpdextuBHOCTEpadoTel CYBJl. Kpome Toro, ecnu Ha3BaHME€ H3MEHUTCS, TPUIETCS
KOpPPEeKTUPOBaTh Bce 3amucu Tabmuiel (Games, Tie YINOMHHAaeTcs 3Ta (upma, 4TO COBCEM
HeynoOHo. [Ipu ucmonb30BaHuU UGPOBOTO KITOYA JOCTATOYHO BHECTH M3MEHEHHE TOIBKO B
OJIHY 3anuch TabauIel Firms,

Nnaexcanus
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C nouHsiTHEM KJII0Ya TECHO CBSI3aHO MOHSATHE uHOekca. Ecnu Tabnuiia npenHa3HayeHa asis
BbIJJaud HA0OPOB JIaHHBIX HAa OCHOBAaHMHM BCEBO3MOXKHBIX 3apOCOB («OTOOpaTh BCE HWIPHI,
BBIILIE/IINE B YKA3aHHBI MEPHUOJ», «IIOCMOTPETh BCE POJIEBBIE UIPBI, B KOTOpBIE 5 €LIE HE
Urpan;), To TaKyr TabJHUIly KeJaTeJIbHO MPOUHIEKCUPOBATh MO Ka)XJA0MYy MOJIO, ISl KOTOPOTO
O’KHJAETCsl aKTUBHOE UCIIOJIb30BAaHUE B 3aIIPOCax.

WHpekcsl cofepkar KpaTKylo HHPOPMAIUIO 0 KaKI0W 3alMCH U OPraHW30BaHbl TaKUM
0o0pa3oM, YTO MO3BOJISIIOT OYEHb OBICTPO MOJYy4aTh AOCTYN K HYXHOW uH(popmammu 0e3
CKaHHUPOBAaHUS Bcel TaOIUIIBL.

B CVYBJ/l Paradox 7 kmoyeBoe Imojie BCerjga HHAEKCHPOBaHO. TakoW HHJIEKC
HA3bIBACTCS nepeUYHbIM U BCETJa OAMH. [l yBelIMUEHUs CKOPOCTH COPTHUPOBKU M IOMCKA
JAHHBIX B IPYTHX MOJISIX MOXKHO T0OABUTh HEOTPAHUUYEHHOE YHCIIO 8MOPUYHBIX UHIICKCOB.

Co3panne Taoaunsl Genres

[IpoektupoBanue 0a3 AaHHBIX — 3TO UCKYCCTBO HE MEHEE CJIO0XKHOE, YeM HCKYCCTBO
NPOCKTHPOBAHUS TPOTrpaMM. B COBpEeMEHHBIX KOMMEPUYECKUX MPHIIOKECHUAX O0a3bl TaHHBIX
COCTOAT W3 THICAY TAONMII, KaKAas U3 KOTOPBIX HACUMTHIBAET COTHH mojeid. CIpoeKTHpOBaTh
BCE Tak, 4ToObl oOecrneunBaiach 3¢ ¢dekTuBHass paboTa MPU BBHIMOIHEHUHU Pa3HBIX 3allPOCOB,
OUYEHbB CII0KHO.

KiroueBoe mose, kak npaBuiio, yka3biBaercs nepssiM. Hekotopeie CYB/] TpebyroT aToro
B o0s3aTenbHOM mopsinke. Hampumep, TakoB ucmonbdyeMmsiii ceiiuac ¢popmar CYB]] Paradox
7.0TCcTynare OT 3TOro MopsjKa He pekoMmeHjyercs. Ha3BaHue Kito4eBOro moiisi 0ObIYHO TOXKeE
crannapto — ID (ot anrnwmiickoro ldentifier — uoenmugpuxamop).

OTOT Tpouecc Il TaOMWIl € KIHOYaMH HACTOJIBKO THUIIMYEH, YTO OH ObUI
aBTOMATHU3HPOBAH.

[HlenkHuTe mpaBoil KHONMKOM MbIIM HaJ oOnacThio noist Type (Tun nosst) u Beibepure B
KOHTEKCTHOM MEHIO 3HaueHue Autoincrement (ABTonpuparienue). Teneps npu 100aBiIeHUU B
TaOJIMIly HOBOM 3amMcH 3HAa4YeHHe TaHHOro Mojisi OyAeT aBTOMATUYECKU YBETUYMBATHCS U
pa3paboTurKy He MPUAETCS OTCIEKHUBATh YHUKAIbHOCTh MEPBUYHBIX KITIOUYEH.

[Tynkr crombuma Size (pa3mep IMOJis 3alKCH) 3aMOJHIETCS AaBTOMAaTHYECKH, a BOT B
cron6bue Key Hafo yka3aTh, 4TO JaHHOE ToJe 3amucu kitoueBoe. Haxarue knasumm [TPOBEJI
MPUBEIET K MOSBIECHUIO B 3TOM CTOJIOIE 3BE€3/10YKH — MPU3HAKA KJIIOUYEBOro MoJid. YOpaThk 3TOT
MPU3HAK MOKHO IMMOBTOPHBIM Ha)KaTHEM TOMH K€ KIJIaBUIIIH.

Tun Alpha- xpanuT TexcroBsie 3HaueHus; puaaxkok RequiredField (O6s3arensHOe NOITE)

Co3nanne BTOPUYHBIX KJII0OYeH

B packpriBarometics crnimicok Tableproperties (CoiicTBa Tabmuibl). Beibepem cTpoky
SecondaryIndexes (Bropuunsie kiroun) u menkHeM Ha kHotike Define (Onpenenuts).
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B nosiBuBIIEMCS 11aIOTOBOM OKHE MEPEMECTHM C MOMOIIBIO KHOIKHU CO CTPENKOM IoJie
GenreName B criucok Indexedfields (MunexcupoBannsie nosist). [lone ID yxe ucnonb3yercs B
Ka4yecTBE IMEPBUYHOTO HHIEKCA. YKaXeM Takke, 4To Bce 3HaueHuss B mnose GenreName
YHUKaJIbHBIE, ycTaHOBUB (utakok Unique (YHUKAIBHOE).

[To menuky Ha kHoTKe OK mpuiioskeHrne MOMpOCUT BBECTU UMS U BTOPUYHOTO MHJIEKCa
. HeoOxoaumo yka3aTh OpuUTMHaIbHOE MM, HE COBIQJAIONIEe C MMEHAMH TOJIeH, Hampumep
GenrelD.

IlepexpecTHbIE CCHLIKHU

Baxkuplil 3aKat0uuTenbHBIA 3Tan GOpMUPOBaHUS 0a3bl JaHHBIX COCTOUT B CO3JaHUU
NEPEKPECTHBIX CCBUIOK MEXTy Tabnmunamu. Ha 3ToMm aTame Hajo SBHO yKa3aTh, HAIPHUMEP,YTO
KJroueBoe noste Tabauibl Genres cBsa3aHo ¢ mosieM GenrelD tabmuisl Games. ITO BBITOTHIETCS
Tak: B packpbiBaromiemcsi crnucke TableProperties BriOupaercs myHKT Referentiallntegrity
(lemoctHoCTh ccpiok). C nmomompto kHomku Define (OmnpenenuTs) onpeaensiorcs BCe CBI3U
JAHHOM TaOJUIIBI C KITFOYEBBIMH MOJISIMH IPYTUX TAOIHII.

[To memuKy Ha 3TOW KHOIKE OTKPBIBAETCS JHAJIOTOBOE OKHO, B JIEBOH YacTH KOTOPOTO
yKa3aH CIUCOK BCeX MoJiel TalIuIlbl, a B IPaBO — Apyrue Tabauibl B pabodyeM Karajore.

3amaaum cBs3b nosa GenrelD ¢ kinroueBbIM mosem Tabnuiel Genres, KOTOpas CUUTACTCS
ponuTenbckoil. BeibepuTe mosie B 1€BOM CIKCKE U LIEIKHUTE Ha KHOTIKE CO CTPEKOi Bipaso. B
HeHTpaiabHOU o0nactu okHa B KosnoHke Chieldfield (ITomunHenHoe mose) nosBiseTcss Ha3BaHUE
GenrelD [I]. O6o3uauenue [I] yka3piBaeT Ha THIT 3TOTO TIOJS.

B mpaBom cmucke Hamo BbIOpaTh Tabmuiyy Genres.db M HIENKHYTP Ha KHOMKE CO
crpenkoit BieBo. B cronbie Parent'skey (KiroueBoe mose poauTenbckoil TaOMHIIbI) TOSIBUTCS
Haanuck ID [+]. 3Hak «UTI0C» 03HAYaeT MpU3HAK KIFOYEBOro moJis (puc. 5.5).

[Tocne 3Toro MokHO 1mEeTKHYTh Ha KHOTIKe OK 1 B HEOONBIIOM 1MaT0rOBOM OKHE BBECTH
NPOM3BOJILHOE Ha3BaHUE CO3/JaHHOW cCBs3u, npeanonoxuM Genrelnt. Ilocne sToro cHoBa
mienkHuute Ha kHomke OK. B crnucke Huxe kHomku Define (OmpenenuTh) BO3HUKHET HOBas
cBa3b Genrelnt. Takum sxe cmocobom Hamo co3aarh cBs3u Devint (mone Developer u ximou
tabmuubl Firms) u Publnt (mone Publisher 11 kirou Tabmuist Firms).

OTHomEeHNs MeXIy TadJAuuaMu

Cpenu npOoeKTHPOBITUKOB 0a3 JaHHBIX MPHUHSATA ONPEIesIeHHAss TEPMHHOJIOTHS, KOTOPYIO
MOJIE3HO 3HATh M TPUKIAMHBIM TporpamMmmucTaM. OTHOIICHHS MEXIY 3alUCsIMH B TaONHIax
JENATCS HA TP THIA.

Tun otHomenuss Cnocod cBsa3u OauH u ogHoMy Kax1oi 3annucu COOTBETCTBYET POEHO

OJIHA 3aIUCh APYrou Tabnuilel. B mpuHIume, MoXHO BOOOIIe 0OOMTHCH OJTHOM TabIuIIeH
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Onnn ko MHorum I[lpumepoM MOXeT ciaykuTh cBsi3b Tabmui Games u Genres. B
tabmuie Genres XpaHUTCA TOJIBKO OJTHA 3aIKCh, ONMMCHIBAIONIAsE KOHKPETHBIH JKaHp, a B Tabuie
Games 3anuceil, cChUIAIOLIMXCS HA 3TOT JKaHpP, MOXKET OBITH MHOTO.

MHorue K0 MHOrMM DTO OTHOLICHHE HE BCErAa IOLACPKHUBACTCS B PEISLUOHHBIX
CYB/l, u ansa ero peaausamnyi 4acTO BBOJAT MPOMEXYTOUYHBIC TaOmuipl. Hampumep, Tabmuia
Articles Hy)kHa UMEHHO A Takux Ieneil. OHa CrIOcOOHA XPaHUTH KIIOYH, IO3BOJISIOIINE
OIHKCaTh TAaKWE OTHOLICHHUS, KOTa OJIHA UTPpa 00CYK/IAaeTCsl Ha HECKOJIBKUX y3J1aX (B HECKOJIBKUX
CTaThsAX) U, HAOOOPOT, OZMH y3€Jl MOCBSAIIEH HECKOIBKIM UIPaM.

Jlo6aBienue 6a3bl 1aHHbIX B BDE

basa manHbIX co3mana B Buae Habopa yerbipex Tabnwmi, HO cuctema BDE moka He 3Haer
00 uX cyuecTBoBaHMM. XOTS paboTaTh C 3TUMU TaOIMLIAMU B IPUHLUIE MOXKHO, yKa3bIBas
IIOJIHBIE IIyTM TIOMCKAa B CBOWCTBAaX COOTBETCTBYIOIIMX KOMIIOHEHTOB, TaKOW IOAXON
HenpaBwieH. OH He Mo3BojisieT paboTaTh C 0a30i JAHHBIX Kak IEJIOCTHBIM TIIOHATHEM U
HanpsAMyto oOpamarbes K Hell 1o UMeHH (IICEBIOHUMY).

IIpu peructpauum B cucreme BoccozgaHHOW Tpymibl Tabaul Kak LEIOCTHON 0Oa3bl
naHHbeix nomoxet npuioxenune SQL Explorer (IlpoBomnuk SQL), 3amyckaemoe kKomMaHAON
Database>>Explore (ba3za mannpix > [IpoBoaHuK). B 1€BO¥ 4acTH OKHA TPHBOJUTCS CIHUCOK
BCEX 3apErUCTPUPOBAHHBIX B cucTeMe BDE 6a3 NaHHBIX, BIPABOM — CBOMCTBA TEKYyIICH 0a3bl,
BbIOpAaHHOM B 3TOM CITUCKE.

Co3magum HOBYI0 0Oa3y naHHbIX. [lig sToro BeimosiHseTcss komanna Object>e New
(O6bekt > CozaTh) W B JMAJOrOBOM OKHE BbIOOpa JpaiiBepa yKa3bIBaeTcsi 3HAauYeHUE
STANDARD.

Ilocne menuxka Ha kHOomke OK B CIHCKE IOSBUTCS HOBBIM 3JIEMEHT, ITOMCUYCHHBIN
3€JICHBIM TPEYTOJIbBHUKOM. JTO O3HAuyaeT, 4To perucrpanus 0a3pl JaHHBIX He 3aBepuieHa. [lo
ymomyanuio ¢popmupyercs ums 6azsl STANOARDI, usmenum ero Ha MyBase. YO0eaumcs, uyto
B cBoiictee DEFAULT DRIVER (lpaiiBep no ymomuanuto) crout 3Hauenne PARADOX. B
cBoiictBe PATH (IlyTh moucka aJis KaTanora, B KOTOPOM XpaHATCS TaOJIMIIbI) yKakeM pabouuit
Katajor (Uit KoTtoporo co3fgaH nceBaoHMM:WORK:). Dtor kaTajmor, Kak IpaBHJIO,
oToOpakaeTcs NePBbIM IIPH LIETUYKe Ha KHOIIKE BBIOOpa.

Tenepsr 3apeructpupoBaHHylo B cucteme BOE 6a3y Hajo coxpaHuTh. s 3TOoro B
KOHTEKCTHOM MeHI0 oObekTta MyBase Boibepem myHKT Apply (Ilpumenuts Hactpoiiku). Ha
BOIPOC O HEOOXOIUMOCTH COXpaHEeHHsI U3MeHeHHi oTBeTM Yes ([la). Tenepp Hamu TaOIUIIBI
noctynHsl U3 cpenbl BDE non nmenem 6a3el nanHbix MyBase. Eciu packpbeits 00bekT MyBase,

HICJIKHYB Ha 3HAYKE «+»Iepes ero uMeHeMm, ma npaBoi manenmu SQL Explorer 6ynyT moka3zansl
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BCE YeThIpe TAOJUIIBI, a 3HAYOK 0a3bl IMOMEYaeTCs 3€JICHOM paMKOM, yKa3bIBalollel, 4ro 6asza

naHHbIX MyBase oTkpbITa.
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3.MeToanyeckue yKa3aHusl 10 NPOBEICHUIO NPAKTHYECKUX 3aHATHI

3.1 IpakTuueckoe 3ansitue Nel (2 yaca).
Tema: «BBenenue B 0a3b1 JaHHBIX)»

3.1.1 Hean padorsr: U3yuuts CYB]]

3.1.2 3agauu paGoThI:

1. IlonaTue, Ha3HaUYeHHe 0a3 TaHHBIX

2. OCHOBHBIE KOMITOHEHTHI 0a3 TaHHBIX

3.1.3 IlepeyeHb NpuOGOPOB, MaTEPUATOB, HCII0JIb3YeMbIX B J1a00paTOPHOIi padoTe:

1. CYBJ OpenOffice BASE

2.1.4 Onucanue (xox) padorTni:

1.3anycture OpenOffice.Org BASE (Ilyck — Ilporpammer — OpenOffice.Org —
OpenOffice BASE).

2.ITosButcst okHO MacTepa 0a3 JaHHBIX.

3.B nosiBuBIIEMCS] OKHE HEOOXOAUMO OCTaBUTh BapuaHT «Co37aTh HOBYIO 0a3y JaHHBIX»
U HaXKaTh KHOINKY «/laneey.

73



4 Jlaee TOSBISIETCS OKHO C TMPEIJIOKEHUEM JCHCTBUM, BBINOJHAEMBIX MOCIIE
coxpaneHuss 0a3pl naHHBIX. OcTaBbTe BCE, KaK €CTh (M0 YMOJYaHHWIO) M HAXKMHUTE KHOIIKY

«l"oTOBOY.

5.ITocne 3TOro MOSABHUTCS OKHO C MPEAJIOKEHHEM COXpaHUTh HOBYIO 0a3y NaHHBIX Ha
JUCKe KoMIbloTepa. B maHHOM OKHe Haiiaure cBOrO pabouyio manky, B «Mms Qaiina» BBeaute
«BASE 1» n Haxxmute KHONIKY «COXpaHUTDHY:

6.Co3nanue Tabuui B OpenOffice BASE.

[Tocne co3nanus 6a3bl JaHHBIX MOSBUTCSA CTAPTOBOE OKHO IMPOTPaMMBbI:

- CrapToBoe OKHO 0a3bl JaHHBIX KPOME BKJIAIOK ]ISl OCHOBHBIX OOBEKTOB, COJCPKUT
KoMmaHHbIe KHONIKU: OTKpbITh, KoHCTpykTOp, Co3nath. C MX MOMOIIBIO M BEIOMPACTCS PEKUM
paboTsl ¢ 6a30il.

- Knonka OTKpbITH OTKpbIBaeT u30paHHbIH 00bekT. Ecnaum 310 Tabmmia, o ee MOXHO
MIPOCMOTPETH, BHECTH HOBBIE 3aMIUCH WJIK U3MEHUTH T€, YTO OBUIM BHECEHBI paHee.

- Knonka KoHCTpyKTOp TOX€ OTKpbIBAaeT M30paHHBIM 00BEKT, HO mo-Apyromy. OHa
OTKpPBIBAET €r0 CTPYKTYpPY M IO3BOJSET IPaBUTh HE COAEpKUMOE, a ycTpoiicTBo. Ecim 3TO
Tabyuia, B Hee MO>KHO BBOJIUTH HOBBIE TOJISI MJIM U3MEHSITh CBOMCTBA CYIIECTBYIOIIUX MOJICH.

- Ecnu sT0 dopma, B Hell MOXKHO M3MEHSATh WJIM CO3[aBaTh AJIEMEHTHI YIPaBIICHHUS.
OueBHIHO, YTO ATOT PEKUM CITYKHUT He JUIs I0JIb30BaTeNei 6a3pl, a Ui ee pa3paboTUMKOB.

- HletictBue kHonku Co3/1aTh COOTBETCTBYET €€ Ha3BaHMIO. OHa CIIY)KUT JJIsl CO3JaHUS
HOBBIX OOBEKTOB. DTOT 3JIEMEHT YNPaBIEHUS TOXE NMPEeAHA3HAUEH JJI TPOEKTHPOBILUKOB 0a3bl.

7.B oxne «baza npiHHBIX» BriOepute Bknaaky «Tabmuib» U B OKHE «3aJadymy HaXKMUTE
«Co31aTh B peKUMeE AU3aiiHa.

8.B maker Tabnuiibl BBEIUTE CIASAYIOMINUE JAHHBIE!

B mepBeiit 1 nmocnennuii cronbern; B «tun mois» BBecTH «Texker [VARCHAR]», a B
octanbHble «BemniectBennoe [REAL]»

9.Tenepp HaxmuTe «CoxpaHuThb». IlosBUTCS OKHO:

Beennte «Hau-Tad».

[TosiBUTCS OKHO cienyroiero coaepxxkanus. Haxmure kHomnky «/lay.

Jlanee B okHe:

B none ID B mnone «ABro3znauenue» BbiOepute «Jla». JlaHHBIM mapameTp MO3BOJIUT
aBTOMATUYECKU T'€HEpUPOBATh 3HaueHue uieHTU(]PHUKaTopoB cTpoku. Haxkmure «CoXpaHUTHY.
3aKponTe OKHO.

Teneps nnTEpdeiic mporpaMmel UMeeT BU (B CIUCKE TaOIUII MOsBMIach Tadmuia «Had-

Tab»):
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10. Haxxmute nBa pasza Ha Tabmune «Had-tab» WM MoATrOTOBHTE TAOJMITY CIETYIOIIETO

COAEPKAHUS:

Tun | Usax, | I, ma | Juamerp | Jnuna | Tun no-

B OanstoHa, | JaMIibl, | KOJA
MM MM

CH-1 150 20 55 90 P-27

CH-2 65 30 55 90 P-27

MH-3 48 1 15 35 111I-12

MH-4 80 1,5 15 35 1111-12

MH-5 50 0,2 9 33 P-10

MH-6 60 0,8 6,8 28 Hert

Coxpanute 3anoaHeHHY0 Tadbauy («CoXpaHUTh TEKYILYIO 3aIIUChY).
OtcopTupyiite 3anucu B TabuIle 1O MO0 [, MA ImyTeM HakaTus Ha COOTBETCTBYIOIIEM

3HA4Ke.

3.2 [lpakTuueckoe 3ansitue Ne2 (2 yaca).

Tema: «O030p cOBpeMeHHBIX CHCTEM YNPaBJieHUus: 0a3aMu TaHHbIX»

3.2.1 Hean padoTrhi: mpoBecTH 0030p coBpeMeHHbIX CYB/I.

3.2.2 3agauu padoThI:

1. CoBpemMeHHBIE CUCTEMBI YIIpaBJIeHNs 0a3aMu JaHHBIX.

3.2.3 Onucanmue (xo1) padoTsl

CoBpemennbie CYB/] B OCHOBHOM SIBJISIFOTCS NpHuiokeHussMu Windows, Tak Kak JaHHas
cpena Mmo3BossieT Oosiee TMOJHO HCMOJb30BaTh BO3MOXKHOCTH TepcoHanbHONH DBM, Hexenu
cpena DOS. CHmxeHue cToMMocTH BblcOKompou3BoauTenbHbIX [IK 00ycioBun He TONBKO
mUpokuil mepexos Kk cpeae Windows, e pa3paboTuuK MPOrpaMMHOTO OOECTIEYEHUsI MOXKET B
MEHBIIIEH CTereHNu 3a00THTHCS O PacHpelleIeHUd PECypcoB, HO TakKKe CJenan MpOorpaMMHOE
obecnieuenue 1K B nenom u CYB]] B yacTHOCTH MeHee KpUTHYHBIMU K allllapaTHBIM pecypcam
OBM.

Cpenu HambOosiee SIPKUX MPEACTABUTENICH CUCTEM YIpaBJiIeHHUS 0a3aMu JAHHBIX MOXHO
OTMCTUT: LotusApproach, Microsoft Access, BorlanddBase, BorlandParadox,
MicrosoftVisualFoxPro, MicrosoftVisualBasic, a Takxke CYBJI Microsoft SQL Server u Oracle,
WCTIOJIb3yEMbIE B MPUIIOKEHUIX, MOCTPOCHHBIX MO TEXHOJOTHM "KIUEHT-cepBep". DaKTUUECKH,
y mro6oit coBpemenHoit CVYB]] cymecTByeT aHaior, BBITYCKAa€MbIH JIPYrol KOMITaHHEH,
UMEIOIINI aHATOTUYHYI0 00JacTh MPUMEHEHHUS U BO3MOXKHOCTH, JTI000€ MPUIIOKEHHE CITIOCOOHO
paboTath co MHOTUMHU (OopMaTaMH TPEICTABICHUS JaHHBIX, OCYIIECTBISITh SKCIIOPT ¥ HUMIIOPT
JaHHBIX Oyaronapsi HaJIM4YWIO OOJNBIIOTO 4YHcia KOHBEpTEpoB. OOMIENPUHSATHIMH, TAKXKE,
ABIISIOTCS TEXHOJOTH, MO3BOJIAIONIME MCIOIb30BaTh BO3MOXKHOCTU JAPYTUX TMPUIOKECHHMH,
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HaIpUMep, TEKCTOBBIX MPOIECCOPOB, MAKETOB IMOCTPOCHHS Tpa@HUKOB U T.M., U BCTPOCHHBIE
BEPCHH SI3IKOB BBICOKOTO YPOBHS (daie - nuanekTsl SQL u/mm VBA) u cpenctsa BU3yallbHOTO
IpOTrpaMMHUPOBaHUs MHTEpPQEcOB pa3padarbiBaeMbIX NpriiokeHHi. [loaTomy yxe He nMeeT
CYILIECTBEHHOT'O 3HAYEHUS], HA KaKOM SI3bIKE€ M HAa OCHOBE KaKOr0 MaKeTa HAIMHCaHO KOHKPETHOE
NPUIOKEHUEe, U Kakod (opmar JaHHBIX B HEM HcIosb3yercs. boiee toro, cranmaprom "ne-
¢dakTo" crama "ObicTpas paspaborka mpuioxenui" wim RAD (ot anrimiickoro
RapidApplicationDevelopment), ocHOBaHHasT Ha IIMPOKO JEKIAPHPYEMOM B IIUTEpAType
"OTKPBITOM TOJX0JE", TO €CTh HEOOXOIMMOCTh M BO3MOXKHOCTb HCIOJB30BaHUS Pa3IUYHBIX
MPUKIAIHBIX MPOrpaMM U TEXHOJOTUM Ay pa3paboTku Oojiee TMOKMX W MOIIHBIX CHCTEM
o0paboTkn naHHbBIX. [loaromy B omHoM psgy ¢ "kiraccuueckumu"' CYBJl Bce wamie
YIIOMHHAIOTCS SI3BIKU TporpammupoBanus VisualBasic 4.0 u Visual C++, KOTOpBIE TTO3BOJISIOT
OBICTPO cO37aBaTh HEOOXOUMBbIE KOMIIOHEHTHI MPUIIOKEHHM, KPUTUYHBIE 10 CKOPOCTH PaboTHl,
KOTOpBIE TPYAHO, a MHOI/Ia HEBO3MOXXHO pazpaborarh cpernctBamu "kmaccudeckux" CYB/I.
CoBpeMeHHBIN MOAXO0J K YHPaBICHHIO 0a3aMHM MAaHHBIX IIOApPA3yMEBaeT TaKXKe IIHPOKOE
MCIIOJIb30BAHNE TEXHOJIOTUH "KIIMEHT-cepBep.

Takum o0pa3om, Ha CErOAHSIIHUN JAeHb pa3paboTUMK HE CBS3aH paMKaMH KakOro-Jubo
KOHKPETHOI'O MaKeTa, a B 3aBUCUMOCTU OT IOCTABJICHHOMN 3aJaud MOXET HCIIOJIb30BaTh CaMbIe
pasubie punoxenus. [loaromy, Oosee BaXKHBIM TPEACTABISIETCsl 00Iee HAIIPaBICHHE Pa3BUTHS

CVYB/l u npyrux cpencTB pa3pabOTKH MPHIIOKEHUIN B HACTOSIIIEE BPEMSI.

3.3 IIpakTuueckoe 3ansitue Ne3 (2 yaca).
Tema: «Apxurektypa CYB/»

3.3.1 Heaw padorsl: Paccmotpets apxurextypy CYB/I.

3.3.2 3agauu padoThI:

1. Apxutextypa CYB/I.

2. PaccmoTpeTh ypOBHM apXUTEKTYPBI.

23.3.3 Onucanue (xoa) padoTbI:

Cy1iecTByeT TpU OCHOBHBIX YPOBHSI apXUTEKTYPbI WIM TPH YPOBHSI ONUCAHUS YIEMEHTOB
JAHHBIX. DTO BHEIIHHWM, KOHIIENTYaJbHBI U BHYTPEHHHH ypPOBHHU, KOTOpHIE (HOPMHUPYIOT TaK
Ha3bIBAEMYIO TPEXYPOBHEBYIO apXUTEKTYPY.

BHemHuil ypoBeHb - ypOBEHb, Ha KOTOPOM JIaHHBIE BOCIPUHUMAIOTCS TI0JIb30BaTENSIMH,
torga kak CYB/I u onepanyoHHas cuicTeMa BOCIPUHUMAIOT JaHHbIE HA BHYTPEHHEM YPOBHE.

KoHnenrtyanbHblil ypoBeHb IpPEICTABICHHS JaHHBIX OCYLIECTBISET OTOOpa)keHue
BHEIIIHETO YPOBHS Ha BHYTPEHHUH 1 00ecrieunBaeT TpeOyeMyto He3aBUCUMOCTb JIPYT OT Apyra.
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3.4 llpakTuueckoe 3ansitue Ned (2 yaca).
Tema: «Moaean JaHHBIX»

3.4.1 lleab padoThI: U3YYUTHh MOJICTH JTAHHBIX.

3.4.2 3agauu padoThI:

1.ITonsTHE MOAEAN TaHHBIX

2.CeTteBas MOJIEIb JAHHBIX

3.PensguionHast MOAEIb TAaHHBIX

4. Vepapxudeckas MOJCIb IaHHBIX

3.4.3 Onucanue (xox) padoThbI:
CereBoil MOAXOJ K OpraHM3allMU JIAHHBIX SIBJISICTCS PACIIUPEHUEM HEPAPXUYECKOTO

noaxona. B mepapxuueckux CTpyKTypax 3amuCh-IOTOMOK JIOJDKHA MUMETh B TOYHOCTH OJHOTO
MPEIKa; B CETEBOU CTPYKTYPE JAaHHBIX Y IOTOMKA MOXKET UMETHCS JIF000E YUCIIO TIPEIKOB.

CereBas B/l cocrout u3 Habopa 3amuceil 1 HaboOpa CBS3eH MEXIy 3TUMHU 3aIUCSIMH, a
€CJIM TOBOPUTH 0OJIee TOYHO, U3 HAOOpa 3K3EMIUIIPOB KaXIO0T0 THIIA U3 33JJaHHOTO B cxeMe b/
Habopa TUIIOB 3aMKCH M HA00Opa IK3EMILIIPOB KKIOTO THIIA U3 3aJaHHOTO0 Ha0Opa TUITOB CBS3H.

Tun cBsi3u onpenensieTcs ISl IBYX TUIIOB 3allUCU: TIPEAKA M MOTOMKA. DK3EMILISP THUIIA
CBSI3M COCTOMT M3 OJHOTO JK3eMIUIsIpa THIA 3aluCH TpeAKa W YIOopsSAouYeHHOro Habopa
HK3EMIUISIPOB THUIIA 3aKMCH MOTOMKa. J[yis maHHOro Thma cBsi3u L ¢ Tumom 3amucu mpenka P u
TUTIOM 3amucH MOTOMKa C TOJMKHBI BBHITIOTHATHCS CIEAYIONIUE JIBA YCIOBUS:

. KOKIBIA DK3EMIUISIp TUMA 3amucH P sBnseTcs mNpeaxkoM TOIBKO B  OJHOM
HK3EMIUISIpE THIA CBsI3H L;

. KOKIBIA dK3eMIUIsIp Tuna 3anucu C sBIsSeTCs MOTOMKOM He 0ojiee YeM B OJIHOM
AK3EeMILISIpE TUIA CBs3H L.

Ha ¢dbopmupoBanne THUIIOB CBSI3M HE HAKIAIBIBAIOTCS OCOOBIE OIPAaHUYCHHUS; BO3MOXKHBI,
HaIrpuMep, CISTYIONINE CUTYalluH:

o THII 3alUCH TIOTOMKA B OJTHOM THII€ CBsA3U L1 MOkeT OBITh THIIOM 3aliCH TIpeIKa
B JIpyroM Turie cBs3u L2(kak B mepapxun);

. JTAHHBIA TUI 3amucu P MOXeT OBITh TUTIOM 3aIMUCH MPEJIKa B JTF0OOM YHCIIe TUIIOB
CBSI3U,

. JaHHBIA THIT 3amucu P Mo)keT OBITh THIOM 3allMCU MOTOMKAa B JIIOOOM YHCIIE
THUIIOB CBSI3H;

. MOJKET CYIIECTBOBATh JIFOOOE YMCIO THIIOB CBS3M C OJHUM M TE€M K€ TUIIOM

3aMyCH MPEeKa U OJHUM U TeM K€ THIIOM 3alucH ToToMKa; u eciau L1 u L2 - aBa Thma cBsi3u ¢
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OJIHUM U TEM K€ THUIIOM 3amucu mnpenka P u ogHuM u TeMm ke TUMOM 3amucu noromka C, To
IIpaBUJIa, 10 KOTOPBIM 00pa3yeTcs poJACTBO, B Pa3HBIX CBA3SIX MOT'YT pa3iNyaThCs;

. tunbl 3anuck X 1 Y MOTYT OBITh TPEIKOM M IOTOMKOM B OJHOW CBS3M U
MOTOMKOM U MPEAKOM — B APYTO;

. MPEIOK ¥ MOTOMOK MOTYT ObITh OZHOT'O THIIA 3aIHCH.

[Toutn BCe COBpEeMEHHBIC CHCTEMBI OCHOBAaHBI Ha pesiMOHHOIL (relational) momenn
ynpasieHus: 0azamMu JaHHbIX. Ha3BaHue pesiiMOHHAS CBSI3aHO C TEM, YTO KaKIas 3alUCh B
Takol 0a3e JaHHBIX COAEPKUT MH(GOPMAIMIO, OTHOCSIIYIOCS TOJBKO K OJHOMY KOHKPETHOMY
00BEKTY.

B peasimuonnoii CYB/] Bce oOpabaTeiBacMble JaHHBIE TIPEICTABISIFOTCS B BUE TUIOCKUX
tabymn. Mapopmanus 06 00beKTaX ONMPEICIICHHOTO BU/Ia IPECTABISICTCS B TAOJTUYHOM BHJIE: B
CTONOIAaX TaOIHIIBI COCPETOTOUCHBI Pa3INuHbIe aTpHOYThl OOBEKTOB, @ CTPOKH IMPeIHA3HAYEHBI
JUTSL CBEJICHUS ONHUCAaHUM BCeX aTpUOyTOB K OTJEIbHBIM IK3EMILISIpaM 0ObEKTOB.

Mogens, co3gaHHas Ha dTane WHQOJIOTHYECKOTO MOJCIUPOBAHMS, B HaMOOIbIIEH
CTENEHM yJIOBJIETBOPSIET IPUHLIUIIAM PESIHMOHHOCTUA. OIHAKO JUIsl IPUBEACHUS 3TOU MOJIENH K
PENALUOHHON HEOOXOIUMO BBIMOJIHUTH MPOLIETYPY, HA3bIBAEMYIO HOPMAJIU3alHeid.

Teopust HOpManu3alUU OMEPUPYET C MATHIO HOPMAJIbHBIMH (popMaMu. OTU (HOPMBI
IpelHa3HayeHbl Ui  YMEHbIIEHUS U30BITOYHOCTH HMHQOpPMAIMM, [O3TOMY  KaxKias
nocieayroas HopMaiabHas (opma JOKHA YIOBIETBOPATH TPEOOBAHMSIM NpPEABIIYLIEH U
HEKOTOPBHIM JIOTIOJHUTENBHBIM YCJIOBUAM. [Ipu mpakTHueckoM NpOEKTHPOBAaHUM 0a3 JaHHBIX
yeTBepTass W 1msATas (OpMbBI, Kak MPaBUJIO, HE HUCHONIB3YIOTCSA. MBI OrpaHUYHIUCH
PacCMOTPEHHEM IEPBBIX YETHIPEX HOPMAIIBHBIX (OPM.

BBeneM mnoHsATHS, HEOOXOAMMBIE [Js TMOHUMAaHHUS Ipollecca MPUBEIEHUS MOJCIU K
PENALIMOHHON CXEME.

OTHomenne - abCTpakIMsl OMUCHIBAEMOI0 OOBEKTa KaK COBOKYIHOCTb €ro CBOMWCTB.
[TpoBoast nHpoNOrHUecKuid 3Tan MPOEKTUPOBAHUS, MBI TOBOPMIM 00 abCcTpakuuu OOBEKTOB U
NPUIKCHIBAIM MM  HEKOTOpble cBoiicTBa. Temepb ke, TMPOBOAS  KOHUENTYyalbHOE
IPOEKTHUPOBAHUE, MBI MEPEXOJUM K CIeaylleMy ypoBHIO abctpakuuu. Ha nanHOM sTame
00BEKTOB, KaK TaKOBBIX, yX€ HE CyllecTByeT. Mbl onepupyeM COBOKYIHOCTBIO CBOMCTB,
KOTOpBIE U ONPEAEIsIOT 00BEKT.

IK3eMILJISIP OTHOLIEHHS - COBOKYITHOCTh 3HaYEHHUI CBONCTB KOHKPETHOTO OOBEKTA.

IlepBuyHBbIil KJII0Y - UIACHTUQUIMPYIOLIAs COBOKYITHOCTh aTpUOYTOB, T.€. 3HAUECHUE
3TUX aTpuOYTOB YHUKaJIbHO B JaHHOM OTHOLIEHMH. He cymiecTByeT IBYX SK3eMIUISIPOB
OTHOUICHHUS COJIEPIKAIUX OJMHAKOBBIC 3HAUECHHUS B IEPBUYHOM KITIOUE.

IIpocToii aTpudyT - aTprlOyT, 3HAYCHHUS KOTOPOTO HEJCTHUMBI.
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Caoxublii aTpUOYT - aTpulyT, 3HAYECHUEM KOTOPOTO SIBJISIETCSI COBOKYITHOCTh 3HAYCHHI
HECKOJIbKUX Pa3IMYHBIX CBOMCTB 00BEKTA WIIH HECKOJIHKO 3HAYEHU OJTHOTO CBOMCTBA.

B KJIACCUYECKOU TEOpUHU 0a3 JTaHHBIX, MOJIEIb JIAHHBIX €CTh
dbopManbHas Teopus MPEICTaBICHUs] U 00padOTKH JaHHBIX B CUCTEME YIpaBieHUs Oa3zamMu
nanHbIX(CYB/]), koTopast BKIIFOYAET, 110 MEHBIIEH Mepe, TPU acleKTa:

- aCMEKT CTPYKTYpbI: METOJIbI OMUCAHMS THIOB U JIOTUYECKUX CTPYKTYpP JAHHBIX
B 0a3e JaHHbBIX,

- aCIEeKT MAHUNYJISLUN: METOIbl MAaHUITYJIMPOBAHUS JaHHBIMH;

- ACMEeKT IIeJIOCTHOCTH: METOJAbl OIMCAaHUS M MOAJIEPKKH LIETOCTHOCTH 0a3bl
JAHHBIX.

ACHIEKT CTPYKTYpBI ONpPEACISAET, UTO U3 ce0s JIOTUYSCKU MpEeACTaBiseT 0a3a TaHHBIX,
ACMEeKT MAHHUIYISALUU OIMpPEAeNsieT CIOCOObI Mepexoia MKy COCTOSHUSAMHU 0a3bl JaHHBIX (TO
€CTh croco0bI MOAM(UKALIMN JAHHBIX) U CIIOCOOBI U3BJICUCHHUS JaHHBIX U3 0a3bl JAHHBIX, ACHIEKT
[[EJIOCTHOCTHU OTPEIEISET CPEJICTBA ONMMCAHUN KOPPEKTHBIX COCTOSTHUM 0a3bl TaHHBIX.

Mopnens JaHHBIX — 3TO a0CTPAKTHOE, CaMOJOCTATOYHOE, JIOTUYECKOE OIPEICICHHE
00BEKTOB, OMEPATOPOB M MPOYMUX HJIEMEHTOB, B COBOKYITHOCTH COCTABIISIONIMX a0CTPAKTHYIO
MalIMHY JOCTyna K J[JaHHBIM, C KOTOpPOW B3aMMOAEHMCTBYET MOJb30BaTEIb. JTH OOBEKTHI
MO3BOJISIFOT MOJICTUPOBATh CTPYKTYPY JIaHHBIX, a ONEepaTOPbl — MOBEACHUE nanHbx .

Kaxnas B/l u CYB/] ctpoutcss Ha OCHOBE HEKOTOPOW SIBHOM WM HESIBHOM MOJEIH
nanHbix. Bece CYBJI, mocTpoeHHbIE HA OJHOM M TOM K€ MOJIENU JAaHHBIX, OTHOCIT K OJHOMY
tuny. Hampumep, ocHoBoil pensiunoHHbIX CYBJ sBisieTcs pensiuuoHHass MOJENb JaHHBIX,
cereBbix CYBJ] — ceTteBas mojens gaHHBIX, nepapxudeckux CYBJ/] — uepapxudeckas Moaeib
JAHHBIX U T. .

Wepapxuueckass Mojelb JAaHHBIX —  3TO MOJI€JAb JAHHBIX, TJ€ HCIOJb3YETCs
npecTaBieHne 0a3bl TaHHBIX B BUJIE APEBOBUAHOMN (MepapXUUECKO) CTPYKTYPBI, COCTOSIIECH U3
00BEKTOB (JJaHHBIX ) PA3JIMYHBIX YPOBHEMH.

Mexay OOBEKTaMU CYIIECTBYIOT CBSI3M, KaXJblW OOBEKT MOXKET BKIIOYATh B CeOs
HECKOJIbKO 00BEKTOB OoJiee HU3KOTO YpOBHA. Takue 0ObEKTHl HAXOMATCS B OTHOIIECHUH MpEaKa
(oObekT Oonee ONM3KHMIA K KOpPHIO) K MOTOMKY (OOBEKT 0ojiee HU3KOTO YpPOBHA), MpPHU 3TOM
BO3MOJKHA CHUTyallHsl, KOTjJa OOBEKT-TIPEIOK HE MMEET MOTOMKOB WJIM HWMEET WX HECKOJBKO,
TOTJIa KaK y 00BEKTA-MIOTOMKA 00s3aTEIHHO TOIBKO OJUH MpeaoK. OOBEKThI, UMEIOIIHE 00IIEero
MpeJiKka, Ha3bIBAIOTCS OMM3HEaMU (B MPOTPaMMHUPOBAHUU IPUMEHUTEIHHO K CTPYKTYpPE TaHHBIX

JIEPEBO yCTOSIIOCH Ha3BaHUE OpaThs).
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%9E%D0%B1%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0%D0%BC%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0%D0%BC%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%BF_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85#cite_note-Date-1
https://ru.wikipedia.org/wiki/%D0%91%D0%94
https://ru.wikipedia.org/wiki/%D0%A1%D0%A3%D0%91%D0%94
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D0%B5%D0%B2%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%98%D0%B5%D1%80%D0%B0%D1%80%D1%85%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%98%D0%B5%D1%80%D0%B0%D1%80%D1%85%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%94%D1%80%D0%B5%D0%B2%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%81%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5

ba3pl [MaHHBIX € HEpapXWU4eCKOW MOJCIBIO OJHHM U3 CaMbIX CTapblX, U CTaJd
NEepBBIMU CUCTEMaMH yIpaBieHus 0azaMu JaHHBIX Ui MeiH(peiiMoB. Pa3pabareiBamice B

1950-x u 1960-x, Harpumep, InformationManagementSystem (IMS) ¢upmsr IBM.

3.5 llpakTuueckoe 3ansitue Ne5,6 (4 yacos).
Tema: «PeasinuoHHAsE MOJ€eJIb JAHHBIX)

3.5.1 llesab padoThI: paCCMOTPETH PEISIIMOHHYIO MOJICIb TAHHBIX.

3.5.2 3agauu padoThI:

1.ITonsiTue noMeHa, aTpudyTa, KOPTEKaA, OTHOIICHHUS

2. Tabnm4HOE TIpecTaBIeHNe OTHOIICHUS

3.Cxema OTHOUIEHUS

3.5.3 Onucanmue (xox) padoThI:

[TonsaTne domena 6onee crnenuduuHo aus 0a3 MAHHBIX, XOTSA M HMEET HEKOTOpHIE
AQHAJIOTUHU C MOJTUIIAMH B HEKOTOPBIX sI3bIKax IporpaMMupoBanus. B camom o01ieM Buae nomeH
oTpeieNiIeTCs 3alaHueM HEKOTOPOro 6a30BOro THUIA JAHHBIX, K KOTOPOMY OTHOCSTCS DJIEMEHTHI
JIOMEHA, U MPOU3BOJILHOTO JIOTHYECKOTO BBIPAXKEHUS, IPUMEHSIEMOT0 K AJIEMEHTY THUIIA IaHHBIX.
Ecnu BBIYMCIIEHHE STOTO JIOTMYECKOTO BBIPAXEHUS JAaeT pe3ynbTaT "HUCTHUHA", TO DJIEMEHT
JAHHBIX SIBJISIETCS AJIEMEHTOM JIOMEHa.

Koptex, cooTBeTcTBYIONINII JaHHOW CXeME€ OTHOIIEHHS, - 3TO MHOXECTBO Map {HUMs
atpulyTa, 3HAU€HHUE}, KOTOPOE COJEPKHUT OJHO BXOXKICHHE KaXKIOr0 HUMEHH aTpuldyTta,
MIPUHAJISKAIIETO CXeMe OTHOIICHHS. "3HaueHue" SBISETCA JOMYCTUMBIM 3HAUYCHHEM JIOMEHa
JaHHOTO aTpuOyTa (WK TUNA TaHHBIX, €CIIU TIOHATHE T0MEHA HE MOAJIepKuBaeTcs). TeM cambIM,
CTENEHb WJIM "apHOCTB" KOPTEkKa, T.€. YUCIO JJIEMEHTOB B HEM, COBIAJAET C "apHOCTHIO"
COOTBETCTBYIOIIEH cxeMbl OoTHOIIeHUs. [lompocTy roBops, KOpTex - 3T0O HAOOp MMEHOBAaHHBIX
3HaYCHWH 3aJaHHOTO THIIA.

OTHOILIIEHHE - 3TO MHOKECTBO KOPTEKEM, COOTBETCTBYIOIIUX OJHOW CXEME OTHOIIEHUS.
WNHorna, 94To0bl HE MyTaThCs, TOBOPAT "OTHOIIEHHE-cxeMa" U "OTHOILIeHHe-3K3eMIUsIp", HHOT/1a
CXeMY OTHOIICHHUS Ha3bIBAIOT 3aroJIOBKOM OTHOIIEHHS, a OTHOIIEHUE KaK Ha0oOp KOpTexeu -
TeloM oTHolueHus. Ha camom pene, MOHSATHE CXEMbl OTHOILIEHHUS OJMKE BCEro K IMOHSATHUIO
CTPYKTYPHOTO THIIa JAHHBIX B S3bIKaX MpOTrpaMMUpOBaHUsA. bbpIio OBl BIONHE JIOTHYHO
paspeniaTh OTACIBHO OMPEAEATh CXEMY OTHOIICHHMS, a 3aT€M OJIHO MJIM HECKOJIBKO OTHOILLIEHUMN
C JaHHOU CXEMOH.

Koprex, coOoTBEeTCTBYIONIMN JTaHHOW CXEME OTHOIICHHsSI, - 3TO MHOXKECTBO Tap {HMMs
aTpulOyTa, 3HAYCHHE}, KOTOPOE COJEPKUT OJHO BXOXKJICHHE KAXKIOTO HMMEHH aTpuoyTa,

80
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https://ru.wikipedia.org/wiki/IBM

MPUHAJJIeKAIIEr0 cXeMe OTHoIlIeHus. [lompocTy roBops, KOPTeX - 3TO HaOOpP MMEHOBAHHBIX
3HAYEHUM 3aJaHHOTO TUIIA.

[oustue pensyuonnwiti (auri.relation  -orHomeHwe) CBsA3aHO C  pa3pabOTKaMu
M3BECTHOT'O aMEPUKAHCKOI0 Creruaircta B oonactu cuctem 6a3 nanusix E. Konna.

OTU MOJEeNHU XapaKTEepPU3yIOTCsl MPOCTOTONW CTPYKTYpPhl JAHHBIX, YAOOHBIM JUIsS
MOJIL30BATENS TAOJMYHBIM TIPECTABICHUEM U BO3MOXXHOCTBIO MCIIOJIB30BaHUS (DOPMATBLHOTO
anmapara anreOpbl OTHOIICHHUA U PEISIIMOHHOTO UCUUCIICHHUS ISl 00paOOTKH TaHHBIX.

PensiumonHas mMojenb OpMEeHTHUPOBAaHA HAa OPraHU3AlMI0 JaHHBIX B BUJAE JABYMEPHBIX
tabnuu. Kaxnas perayuonnasa mabauya mnpencraBiseT coOOW JIBYMEpHBIH MacCUB U
o0Ja1aeT CIIeyIOIUMA CBONCTBAMH:

- KQXKIBIH JIEMEHT TaOJUIIBI - OJTUH 3JICMEHT JTaHHBIX;

- Bce CTOJOLBI B TaOlWIle OJHOPOAHBIC, T.€. BCE HJIEMEHTHI B CTOJOIE HMEIOT
OJIMHAKOBBIH TUII (UUCIOBOM, CHMBOJIBHBIN U T.1.) U AJUHY;

- KQXIBIA CTOJIOCT] MIMEET YHUKAITLHOE MM,

- OJIMHAKOBBIE CTPOKHU B TAOJIHUIIE OTCYTCTBYIOT;

- IOPSIIOK CJIEIOBAHUS CTPOK M CTOJIOIOB MOXKET OBITh MTPOU3BOIBHBIM.

IIpumep. PensuronHoi Tabaumeil MOXKHO MPeICTaBUTh HHPOPMAIIUIO O CTYJEHTAaX,

obOyuvaronuxcs B By3e (puc. 7).

N Jlara
Oammnsa Mms OtuecTBO ['pymnma
JIMYHOTO Jeja POKICHUS

Cepree |Ilerp |MuxaiinoBuu |01.01.76

[lerpoBa |Amna |Bmammmuposna |15.03.75

AHoxuH |Anzapei bopucoBuu 14.04.76

Puc. 7. Tlpumep pensiiinoHHOM TaOIHUITBI

OTHOIIEHHS MIPEJICTaBIICHBI B BHJIE mabauy, CTPOKA KOTOPBIX
COOTBETCTBYIOT 3anucsm, a CTOIOIBI - NOIAM.

[Tone, kaxxmgoe 3HAYEHUE KOTOPOTO OIHO3HAYHO OMpPENesieT COOTBETCTBYIOUIYIO
3alACh, HA3bIBACTCS HPOCMBIM Kal0uom (KITFOUEBBIM ToJieM). Eciu 3amucu  OJHO3HAYHO
OTIPE/ICIIAIOTCS 3HAYCHWSMH HECKOJIBKUX TIoJiel, TO Takas TaOnuma Oa3bl JaHHBIX
uMeeTcocmaesHoll Kawy. B npuMepe, mokazaHHOM Ha PHUC. 7, KIFOUEBBIM TOJEM TaOIHUIIbI
sBisiercsa "N auaHoro aeia".

UToOBI CBsI3aTh JABE PENAINMOHHBIE TAOJMIBI, HEOOXOJMMO KIIFOY IEPBOM TaOJHIIBI
BBECTH B COCTaB KJII0Ya BTOPOM TaOJUIIBI (BO3MOXKHO COBITQJICHUE KITFOYEH); B MIPOTUBHOM
CIIy4ae HYKHO BBECTH B CTPYKTYPY NEPBOU TaOIUIII 8HeuHUL KIT0Y - KITFOY BTOPOH TaOIHUIIBL.
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Cxemoii omHouteHus Ha3bIBACTCS NNEpEYCHb UMCH anI/I6YTOB JaHHOI'0O OTHOIICHHA C

YKa3zaHueM JOMCHA, K KOTOPOMY OHHU OTHOCATCH:

Sp=(4.4.4,) 4 c D,

Ecnu arpuOyThl NpUHMMAIOT 3HAYEHUS M3 OJHOTO M TOTO JK€ JIOMEHa, TO OHHU

Ha3bIBAIOTCA E-CpaBHI/IMBIMI/I, rac a8 MHOXECTBO IOIYCTHMBIX onepaunﬁ CpaBHeHHﬁ,

3aJaHHbIX AJIA AAHHOI'O JOMCHA. HaHpHMep, CCJIM IOMCH COACPIKUT YMCIOBBIC JAHHBIC, TO IJIA

g:{:, -::::-,::-:,-::=,':2>}, Opnako, U A

HEro JOIMYCTUMBI BCE€ OIEpaliy CpaBHEHUs, TOr/Aa
JIOMEHOB, COJIEpPKAlINX CHUMBOJBbHBIC JTaHHBIC, MOTYT OBITh 3aJaHbl HE TOJIKO OIEpaluu
CpaBHEHHUS N0 PABEHCTBY M HEPABEHCTBY 3HaueHWil. Ecim st gaHHOrO 1Q0MeHa 3aJaHo
JeKCUKorpaduyeckoe yrnopsgoueHue, To OH UMEET TaKXKe MOJTHBINA CIEKTpP Onepaluii CpaBHEHUS.

Cxembl [IByX OTHOIIEHUI HA3bIBAIOTCS IK6UGATCHMHBIMU, €CIA OHU HUMEIOT
OJIMHAKOBYIO CTEMEHb MU BO3MOXXHO TaKO€ YHOPSJAOYEHHWE MMEH aTpuOyTOB B CXE€Max, YTO Ha

OJIMHAKOBBIX MecTax OyAyT HaXOIWUThCS CpaBHUMBIE aTpUOyTBI, TO €CTh aTpUOYTHI,

MMPUHHUMAIOMKUE 3HAYCHUA U3 OJJHOI'O JOMCHA!

[Tyctb SRI = [‘ql"qﬂ"""qﬁj — CXéMa OTHOLICHUA Ry SR»; = [Bibgiﬁf"’gin) —
cxeMa OTHOIIeHUs 2 mocite yrHopsiioueHust UMeH aTpuOyToB. Torma
1.2 =,
5, % S \24,.8,cD,

Takum oOpa3oM, A SKBUBAJIEHTHBIX OTHOLICHWH BBIMOJHAIOTCS CIEAYIOIINe

YCIIOBUSL:

- TaOnuisl UMEIOT OJMHAKOBOE KOJIMYECTBO CTOJIOOB.

- Tabnuue! cogepxar cTonOIBI C OAMHAKOBBIMU HAUMEHOBAHUSMH.

- Cton0upl ¢ OJMHAKOBBIMA HAUMEHOBAHUSMH COAEP)KAT JaHHBIE U3 OJHHUX U TEX Ke
JIOMEHOB.

- TaOnuipl UMEIOT OJMHAKOBBIE CTPOKU C YUYETOM TOT0, YTO MOPSAOK CTOJIOIIOB MOKET
pa3InyaThCs.

Bce Takue TabauIbI €CTh pa3iIMyHbIe U300padiceHus 0OJJHOTO U TOTO K€ OTHOIICHUS.

3.6 MlpakTuueckoe 3ansitue Ne7,8 (4 yacos).
Tema: «Peasiumonnas anredpa u s3sik SQL»
3.6.1 Ilesb padoThI: U3YUYUTH PEISAIMOHHYIO areOpy U 361k SQL.

3.6.2 3agauu padoThI:
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1. OcobGeHHOCTH S3BIKOB OINUCAHUS M MaHUMYJIMPOBAHUS NAHHBIMU B PENSLUOHHON
MOJIENH

2. SI3BIKH 3aIIPOCOB, OCHOBAHHbIE HA PEJILIMOHHOM HCYHUCIICHUH.

3. CTPYKTYpHBI# s3bIK 3ampocoB SQL.

3.6.3 Onucanmue (xox) padoTnbi:

JIBymst hyHIaMEHTaIbHBIMU SI3bIKAMU 3aIPOCOB K PEIIIUOHHBIM bJl sSBISIOTCS S3BIKU
PENAIMOHHON anreOpsl M PENSIUOHHOTO ucuucieHus. llpu Bceil cBoel CTPOrocTd U
TEOPETUUYECKOH OOOCHOBAHHOCTH OSTH SI3BIKM PEAKO HCIIOJIB3YIOTCI B  COBPEMEHHBIX
pemsimuonHbix CYBJ] B kadecTBe CpeaCcTB MOJIB30BATEILCKOTO MHTEpdeiica. 3ampockl Ha ITHX
s3bIKaX TpyaHO ¢opmymupoBath u moHHUMath. SQL mpencraBnser coOol  HEKOTOPYIO
KOMOWHAIMIO PENIIIMOHHOTO UCUUCIICHUSI KOPTEXKEH U PEISIIMOHHON anreOphl, IpUYeM J0 CHX
MOop HET OOIero corjiacus, K KakoMy W3 KIACCHYECKHX SI3bIKOB OH Ommxke. Ilpu stom
BO3MOXKHOCTH SQL mmpe, 4yem y 3TuX 0a30BBIX PENSIIMOHHBIX S3BIKOB, B YaCTHOCTU, B 00IIEM
cllyuae HEBO3MOXKHA TpaHCISIIMA 3ampoca, cpopmymnupoBanHoro Ha SQL, B BbeIpaxkeHue
PEISIIIMOHHON anTreOphl, TPEOYETCSI HEKOTOPOE €€ pacIIupeHHe.

CyliecTBEeHHBIMH CBOWCTBaMHU MOIbsA3bIKAa 3ampocoB SQL  sSBISIOTCS BO3MOXKHOCTH
npoctoro (GopMynupoBaHHS 3alIPOCOB C COCAUMHEHHSIMH HECKOJbKHUX OTHOIICHHHA U
UCIIOJIb30BAaHUE BIJIOKEHHBIX IOA3AIPOCOB B Ipeaukarax BbelOOpku. BooOmie rosops,
OJIHOBPEMEHHOE HaJIMyue OOOMX CPEACTB M30BITOYHO, HO ATO JAeT MOJb30BATENI0 IMpU
dbopMyIUpOBaHUH 3aMpoca BO3MOKHOCTH BbIOOpa OoJiee MOHATHOTO My BapuaHTa.

B mpenukarax co BnoxkeHHbIMU moj3anpocamu B SQL System R MoxxHO ynmotpebnsiTh
TEPETUKO-MHOKECTBEHHBIE ~ ONEpaTopbl  CPaBHEHMs, YTO  TIO3BOJIsIET  (OPMYJIMPOBATH
KBaHTU(UIIMPOBAHHBIE 3alpoChl (3TH BO3MOXHOCTH OOBIYHO TpY/IHEE BCET0 MOHMUMAIOTCS
MOJIb30BATESIMH U TOATOMY B jAanbHeiilmeM B SQL MOSBUIMCH SIBHO KBaHTHU(UIIUpYEMBbIE
MPEIUKATHI).

CymectBeHHON 0coOeHHOCTRIO SQL sBIISIETCS BO3MOXXHOCTH YyKa3aHHS B 3alpoce
NOTPEOHOCTH TPYNIUPOBAHUS OTHOIICHUS-PE3yJibTaTa MO YKa3aHHBIM IOJSM C IMOJAJIEPIKKON
YCIIOBUH BBIOOPKM Ha BCIO TPYIIY IETHUKOM. Takue yCIOBUS BBIOOPKH MOTYT COJEpPKaTh
arperatHele (yHKIIMH, BBIYHCIAEMbIE Ha Tpymie. JTa Bo3MOxHOCTh SQL rmaBHBIM 00pa3zom
OTJIMYAET 3TOT S3bIK OT SI3bIKOB PENIALMOHHOW anreOpbl U PESIUOHHOIO HCYHCIEHUs, HE
CoJIeprKalIiX aHAJIOTHYHBIX CPEJCTB.

Eme oqaum otnuunem SQL siBisieTcst HeoOs3aTenpHOE yIalleHne KOPTEeKeh-1y0MKaToB
B OKOHYAaTE€JIbHOM WM MPOMEXKYTOYHBIX OTHOIICHUSX-pe3yiabTaTax. CTporo roBops,

pe3yJIbTaTOM orepaTopa BHIOOPKHU B si3bike SQL siBisieTcss He OTHOILIEHUE, a MYJIbTUMHOXECTBO
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KopTrexkeil. B Tex ciywasx, Korja ceMaHTHKa 3ampoca TpeOyeT Halu4usi OTHOILEHUS,
YHUYTOKEHUE 1yOIMKATOB MPOU3BOJUTCS HESIBHO.

Camprii obmuit Bua 3ampoca Ha si3bike SQL mpencTaBiseT TEOpeTHKO-MHOKECTBEHHOE
anreOpanveckoe BBIPAKEHUE, COCTABIEHHOE M3 3JIeMEHTapHBIX 3ampocoB. B SQL System R
JOTyCKanuCch Bce 0a3oBbie TepeTuko-MHOkecTBeHHBbIE omepanuu (UNION, INTERSECT u
MINUS).

Pabora ¢ neompenenenusiMu 3HaueHussMA B SQL System R 10 koHma mpoaymana He
ObL1a, XOTSI HESIBHO MPEIOJarajoch HMCIONIb30BAaHHE TPEX3HAUYHOHN JIOTHKU MPH BBIYUCICHUU
JIOTUYECKUX BBIPAKECHUM.

Oneparopsl manunyiaupoBanus qaHHsiIMu UPDATE u DELETE noctpoeHsl Ha Tex xe
OpuHOUNax, 4ro u omepatop BbiOopku naHHBIX SELECT. Habop koprexel yka3zaHHOTO
OTHOWICHMSI, TMOJIeKAMUX MOAUGDUKAIMKM WIH YAAJNEHUIO, OMNpPENENseTCs BXOISIIUM
BCOOTBETCTBYIOLLIUI ONEPATOP JIOTUMYECKUM BBIPAKEHUEM, KOTOPOE MOKET BKJIIOUATh CIIOKHbBIE
IPEIMKATHI, B TOM YUCIIE U C BIOKEHHBIMU MO3aIIPOCaMHU.

B oneparope BcTaBku KopTeka(ei) B yKa3aHHOE OTHOIIEHUE 3aHOCUMBIN KOPTEXK MOXKET
3aJaBaThCsl KaKk B JHTEpalbHON (opMe, Tak M C IMOMOIIBI0 BHYTPEHHErO IMOJA0MNepaTopa
BBIOOPKH.

B uucno omneparopoB ompenenenusi cxemsl bBJI SQL System R Bxomunm omepaTopbl
CO3MaHMSI M YHUYTOXKEHUS IOCTOSHHBIX U BpeMeHHBIX XpaHuMbIX oTHomeHuil (CREATE
TABLE u DROP TABLE) u co3maHus W YHUYTOXEHHS TMPEICTaBISEMBIX OTHOIICHUN
(CREATE VIEW u DROP VIEW). B s3sike u B peanusanuu System R He 3amperianoch
UCIIOJIb30BaTh OIEpATOpbl OMNpEIENIEHUsT CXEeMbl B TMpejeNiax TpaH3aKLUWU, cojaepKalleit
orepaTopsl BBIOOPKU M MaHUMYJIMPOBaHUS JaHHBIMU. JlOMycKalloch, HAlIpUMeEp, UCIOJIb30BaHNE
OTIepaTOpPOB BHIOOPKH U MaHUITYIUPOBAHUS TaHHBIMH, B KOTOPBIX YKA3bIBAIOTCS OTHOIIEHUS, HE
cymectByromue B B/l k mMomeHTy komnuisiuuu omneparopa. KoHedHO, 3Ta BO3MOXKHOCTh
CYIIECTBEHHO YCIJIOKHSJIA pean3aliio U TpeboBaIach 1o CyIIECTBY OUY€Hb PEJKO.

Omnepatop wmanunymupoBanusi cxemoit b/l ALTER TABLE mno3Bomsin m006aBisTh
YKa3bIBa€MbI€ MOJIsl K CYIIECTBYIOLIUM OTHOILICHUSIM. B ommcaHuum si3blka ONpPEAENsuioch, YTO
BBIMIOJIHEHHE 3TOr0 Omeparopa HE JOKHO TMPUBOJIUTH K HEAECUCTBUTEIBHOCTU paHee
OTKOMITMJIUPOBAHHBIX OIEPAaTOPOB HAJ OTHOIIEHHWEM, CXe€Ma KOTOPOTO H3MEHSETCS, M YTO
3HAYEHHUS] BHOBb OINPEENIEHHBIX MOJIEH B CYIIECTBYIOUIMX KOPTEKaxX OTHOIIECHUS CTAHOBSITCS
HEOIpeAEIEHHBIMU.

Azpik SQL System R BKkItOYanm O4yeHb MOIIHBIE CPEACTBA KOHTPOJIS U MOJAJIEPKAHUS
nenoctHoctd bJI. CpeacTBa KOHTposi 6a3MpOBAIKMCH HA amnmapare OrpaHUYCHUHN LEeTOCTHOCTH
(ASSERTIONS). ®aktuuecku, OrpaHUYCHHE IIEJIOCTHOCTH - 3TO JIOTUYECKOE BBIPAXKECHUE,
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BBIUKCIISIEMOE HaJl TeKymuM coctossHueM bJl, J0XXHOCTH KOTOPOro COOTBETCTBYET
HELEJIOCTHOMY cocTosiHuI0 bBJI. Jlornueckoe BhIpaK€HHWE OIPAHMYEHHs LEIOCTHOCTU MOIJIO
coJiepKath JII000M JOMYCTUMBIN B SI3bIKE MIPEIUKAT.

MexaHu3Mbl OTpaHMYEHUI LIEJTOCTHOCTH W TpUIrTepoB System R sBIsiMCh OuYeHb
MOIIHBIMM U OOLIMMH, HO peaju3alus UX O4YeHb TPyJHA M HakiIagHa (KaKk y>Ke€ OTMEYalloCh,
TPUITEpPHl TaKk M He ObulM peanu3oBaHbl B System R). JIOMOTHUTENBHYIO CIOXHOCTH B
peanu3anuu co3iaBai TOT GakT, 4YTO JOIMYCKaIoCh (10 KpaltHEel Mepe He 3alpemianoch sI3bIKOM)
orpeziefieHue OTrpaHMYEHUMN IEJIOCTHOCTU W TPUITEPOB B Ipeneiax TOM Ke TpaH3aKIUH, B
KOTOPOM BBIMOJHIIOTCS ONEpaTOpbl MaHUNYJIMpOBaHUs nAaHHbIMH. [lpu Haubosiee monMHOMN
peaym3ani  TpeOOBaIOCh OBl  OONBIIOE YHUCIIO JIOTOJHUTCIBHBIX JICUCTBUA BO BpeMs
BBITIOJIHEHUS TpaH3akiuuu. Kpome Toro, B psge ciiydaeB OTCYTCTBUE 3a(h)MKCHPOBAHHOMN
CEMAHTHKHU COOTBETCTBYIOIIMX KOHCTPYKIIUMN S3bIKA IPUBOJINIIO K HEOITHO3HAYHOMY TOHUMAHHIO
BBITMIOJTHEHHUSI TPAH3aKILIUH.

B s3pIke OTCYTCTBYIOT Kakue-muOO OrpaHWYeHHs [0 TIOBOJY HCIOJIb30BAHHUS
npeAcTaBieHu: B J000M omepatope SQL, B KOTOpOM JOIyCKaeTcs HCIOIb30BaHUE WUMEHU
XPaHHMOTO OTHOUICHHSI, IOMyCKaeTCs U UCIONIb30BaHWe UMeHHU npezcTaBineHus. B SQL System
R HMYero He roBOpHUTCA O PEKOMEHIYEeMOM CHOCO0€ peanu3aluu AOCTYIa K MPEeCTaBICHUSIM,
HO TIpH JIIOOOM crocoOe 3h(dEKT OMKEH OBITh TaKUM, KaK €ClId Obl BBHITOJHUTH TMOJHYIO
MaTepHaTN3aINIo PEICTABICHHS 10 BBITIOIHEHUS OTlepaTopa.

BHecenue B pensinOHHBIN S3bIK, KakuM siBIsieTcst SQL, SBHBIX OMepaTopoB MOPOXKICHUS
U YHUYTOKEHUS CTPYKTYP (PM3UYECKOTO YPOBHS, NOAEP)KUBAIOIINX 3P PEKTUBHOE BBHIIIOTHEHNE
3anpocoB Kk bBJl, saBwioce B SQL System R 4yncro mnparmMaTH4eCKMM peIIEHHUEM,
00eCTIeYnBArOIINM BO3MOKHOCTB BCeX BUIOB paboT ¢ B/] ¢ moMOIIb0 0THOTO SI3BIKA.

B SQL System R ymomunaroTcs 1Ba BHJA TaKUX CTPYKTYp: MHIEKCH U cBs3u (links).
Wugexkc B ero aOCTPaKTHOM SI3bIKOBOM TMPEACTABICHUM - 3TO HWHBEPTUPOBAHHBIN (aiin,
00eCTIeYnBarOIIUN TOCTYNT K KOPTEXaM COOTBETCTBYIOIIETO OTHOIIEHHS Ha OCHOBE 3aJaHHBIX
3HAYEHWH OJIHOTO WIJIM HECKOJBKMX CTOJIOIOB, COCTABIIIONIMX KoY HWHAEKca. Omeparopsl
S3bIKa TIO3BOJISIM CO3/aBaTh M YHUYTOXATh HWHJIEKCHI, HO HUKAKUM oOpa3oM He JaBaliv
BO3MOKHOCTH SIBHO yKa3aTh Ha HEOOXOAMMOCThH UCIOJIB30BaHUS CYIIECTBYIOLIETO MHAEKCA MPH
BBITMIOJTHEHUH OIlepaTopa BEIOOPKH, pelieHrne 00 3TOM BO3JIarajioch Ha pealn3aluio.

C moMomipi0 omepaTopa OMpeeieHUs WHIAEKCa MOXHO OBUIO BBIPa3uTh JIBa
JIOTIOJTHUTEIIbHBIX YTBEP)KACHUS, KACAIOLINXCS JIOTHUECKOM CXEeMBbl OTHOLICHHUS U (pU3HUecKon
CTPYKTYpbl ero xpaHeHus. lcnoib3oBaHuWE NpU OIpeNeNeHUH HHICKCa KIIIOYEBOIO CIIOBA
UNIQUE o3Hagamo, 49YTO KIIOY O3TOr0 HMHAEKCA SBISICTCS  BO3MOXKHBIM  KJIFOUOM
COOTBETCTBYIOILIETO OTHOIIEHUS. DaKTUYECKHM JTO O3HA4yaeT HaJW4he JIOMOJHUTEIBHOIO
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MEXAaHHU3Ma ONPEIEIICHUS OIPAHMYEHUS LEJIOCTHOCTH OTHOIIECHHA. ONMH W3 HMHIEKCOB IS
JAHHOTO OTHOIICHHUS MOT OBITh ompeneieH ¢ kimoueBbM cioBoM CLUSTERING. Oto o3Hadaet
TpeboBaHue (HU3MUECKON KIACTepU3allMd BO BHEIIHEH MaMATH KOPTEKEH OTHOLICHUS C
PaBHBIMM WM OJIM3KMMHU 3HAYEHUSIMU KJIOUYa MHIEKCA.

Oneparopsl omnpencieHuss CBS3W MO3BOJSUIA B CTWJIE CETEBOM MOJCIN JIaHHBIX
OpraHM30BaTh BO BHELIHEHN MMAMATH CIIMCKU KOPTEKEH yKa3aHHOro otHoueHusd. Kak u B ciaydae
MHJEKCOB, OIEpaTopbl I0O3BOJSUIM CO3/1aBaTh M YHUYTOXKATh TaKuUE€ CIHCKH, HO HE JaBaju
BO3MOXKHOCTH SIBHO yKa3aTh HAa HEOOXOJUMOCTb UCIOJb30BAHUS CYLIECTBYIOIIUX CIIUCKOB IPHU
BBIIIOJIHEHUH OIEpaToOpoB BBIOOPKU. bousblias TpynoeMKOCTh MOJJAEp)KaHHs CIHCKOB IIpU
BBIMIOJIHEHUM ONEPATOPOB MaHUIYJIMPOBAHUS JAHHBIMHU M TPYJHOCTb BBIIOJHEHUS OLIEHOK
CTOMMOCTH HX HCIIOJIb30BAaHUSI IPU BBINOJIHEHUU ONEPATOPOB BBIOOPKH MPHUBENIN K TOMY, UTO
MEXAHMU3M CBSI3€M MCUE3 U3 S3bIKA YK€ Ha Mo31Hel craguu npoekra System R. C Tex mop 3toT
MEXAaHMU3M, HACKOJIbKO HaM U3BECTHO, HE MOSBJISUICA HU B 0JHOM BapuaHTe SQL.

CymecTBeHHON 0COOEGHHOCTHIO si3blka SQL, mosiBUBIIEHCS B HEM C caMOro Hayaia,
SBIISIETCS 00€CIIeUeHUE 3alIUThI JIOCTYIA K JaHHBIM CPEICTBAMH CaMmoro si3bika. OCHOBHAS Uaes
TaKOro IMOJXOAa COCTOUT B TOM, YTO IO OTHOIIEHUIO K JIF0OOMy oTHowmeHuto bJ[ u mobomy
CTOJIOIY OTHOILIEHHSI BBOAUTCS IpeAonpeeneHHbli Habop nmpusuieruil. C kaxaoi TpaH3akuen
HESIBHO CBSI3bIBa€TCS WIACHTHU(PHUKATOP IOJIb30BATENs, OT UMEHH KOTOPOTO OHA BBIMOJIHAETCS
(criocoOBbI CBSA3M U MAEHTU(UKALNY TOJIb30BaTeNIel He (GUKCUPYIOTCS B S3BIKE U OINPEAEISIOTCS
B peaju3alun).

ITocne co3manns HOBOTO OTHOILIEHUS BCE IPUBWIETHH, CBA3aHHBIE C 3TUM OTHOLICHHEM U
BCEMH €ro CTOJIOLAMU, MPUHAJJIEKAT TOJIBKO IOJIb30BATEN0-CO3aTeNl0 OTHOLIEeHUs. B uncio
NPUBWIETHM BXOAUT MPHUBWIETHS Tepefauyd BCeX WJIM YacTH NPUBWIETUH JAPYyromy
II0JIB30BATENI0, BKJIIOYas NPUBMIIETHIO Ha Iepenady MNpuBwiernid. TexHudecku mnepenada
IPUBWIErHI ocyuecTsisiercs npu BeimoiaHeHuu oneparopa SQL GRANT. CymectByer Takxke
MPUBWIETHS U3BATUS BCEX WM YacTHU MPUBWIETHN Y MOJIb30BATENsl, KOTOPOMY OHU paHee ObLIn
nepefaHbl. JTa MPUBUIIETHS TAKKE MOXKET IepenaBaThCs. TeXHUYECKH W3bATHE MPUBUIIETUI
IPOUCXOAUT IpH BelnosHeHUH oneparopa SQL REVOKE.

ITpoBepka MOJIHOMOYHOCTH JOCTYNa K JaHHBIM MPOUCXOAUT HAa OCHOBE MH(pOpPMAIMH O
MOJIHOMOYMSIX, CYIIECTBYIOIIMX BO BpeMsl KOMIMIALMK COOTBETCTBYIOLIEro omeparopa SQL.
[Tono6HO TOMyY, 4TO MBI OTMEYaJIM B CBA3M C OTPAHUYEHHUSIMH LIEIOCTHOCTH U TPUITEPAMHU, B
SQL System R oTcyTcTBOBanmM Kakue-TuO0 OrpaHUYEHHUS MO TIOBOJIY HCIIOJIb30BAaHUS
onepatopoB  GRANT wu REVOKE. 3T10 mnpuBogwiio K CYIIECTBEHHBIM TEXHUUYECKUM

3aTPYAHCHUAM B p€ain3aly, a MHOIJJa K HCOAHO3HAYHOMY ITOHMMAHUIO ITIOBCACHUA.
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Jlonroe Bpems MOAXOJ K 3alIUTe JaHHBIX OT HECAHKIMOHMPOBAHHOIO JIOCTYIA
NPUHUMAJICS TIPAKTHYECKH 03 KPUTHKH, OJHAKO B CBSI3H C PACIPOCTPAHSIONIUMCS
ucnoJjp30BaHueM perasiuoHHbIX CYB]] B HETpagUIIMOHHBIX NPUIIOKEHUAX BCE Yallle pa3faeTcs
kputuka. Ecnu, Hanpumep, B cucteMe b/l nomkHa noaaepkuBaTbCsi MHOTOYPOBHEBAs 3allUTa
JTAHHBIX, COOTBETCTBYIOIIYIO CHUCTEMY NOJHOMOYMI BECbMa TPYAHO, @ MHOTJA M HEBO3MOXKHO
IIOCTPOUTH Ha OCHOBE cpeAcTB SQL.

B SQL System R cymectBoBanu aBa clienMaibHBIX OIllepaTopa Il YCTAaHOBKU Tak
HAa3bIBAEMBIX TOUYEK COXPAHEHHUS TPAH3AKIMM U JUIsl OTKaTa TPaH3aKLUU K PaHEE YCTaHOBIECHHOMN
TOYKE coXpaHeHwus. B nmureparype, oTHocsmelcs k System R, o6cykeHrne 3Tux BO3MOKHOCTEH
IIPAKTUYECKH HE COJEPKUTCS, U3 UErO HESBHO CIIEAYET, UTO OHU HE OBbLIN pealn30BaHbl.

[IpsimonuHeiiHas peann3anus 3TOrO0 MEXaHHW3Ma HE BbI3BIBAET OCOOBIX TEXHUYECKHX
3aTPyHEHHI, HO U HE OYEHb IOJIE3HA, TOTOMY YTO IOCJIE BBINOJIHEHUS YACTUYHOIO OTKaTa
TpaH3aKLUUU I YCIEIIHOTO MPOAOJDKEHUsT paboThl MPUKIATHONW MPOrpaMMbl MOTPEOOBAIOCH
OBl 1 BOCCTAHOBUTH €€ COCTOSIHUE B COOTBETCTBYIOIIEH TOUKE, a 3TO HUKAK HE MO/JIEPIKUBAETCS.
[TonsiTHO, YTO TIpU OOJIee TIIATEILHOW MPOPAOOTKE MOJKHBI OBITH YBSI3aHBI MEXaHU3MbI TOUEK
COXpaHEHHMSI M KOHTPOJS LenocTHocTH. Hampumep, Obulo OBl €CTECTBEHHO, YTOOBI MpHU
BeinonaHeHun oneparopa ENFORCE INTEGRITY, ecnu kakue-nu60 orpaHU4eHUs EeI0CTHOCTH
HapyIAKTCsI, TPOUCXOAMI aBTOMATHYECKUM OTKAT TpaH3aKIMKW K OJKalmied TOYKd
COXpaHEHHUs, B KOTOpOH HapyiieHus uenoctHoctd b/l He O6bU10. DTO 3HAUUTENTBHO YCIIOKHUIIO
OBl peanu3aiuio, HO ObUIO OBl OYEHb IMOJIE3HO. AHAIOTUYHO, MOXKHO OBLIO OBl MCHOJIB30BaTh
MEXaHU3M TOUYEK COXpaHEHUs MpPU AaBTOMATHUYECKUX OTKaTaXx TpPaH3aKUMM MO NpUYUHE
BO3HUKHOBEHUSI CHHXPOHHM3AIMOHHBIX TYITHKOB.

OtmeTuM ele ABa BaXHbIX cBoicTBa s3bika SQL System R, koTopble B pa3HbIX BHAAX
MPUCYTCTBYIOT BO BCEX PA3BUTHIX MOCIEIYIONINX BAPUAHTAX SA3BIKA.

B SQL System R mpucyTrcTBYIOT cHeUHalbHBIE OINEpPaTOPbl, MOIACPKUBAOIINE
BcTpamBaHue omeparopoB SQL B TpaauImoHHBIC S3BIKM TMporpamMmmupoBaHus (B System R
OCHOBHBIM TaKuM si3bIkoM ObLT PL/1).

OcHoBHas npo6iema BcrpauBanus SQL B S3bIK IPOrpaMMUPOBAHUS COCTOSIIA B TOM, UTO
SQL - pensiroHHBIH SI3BIK, T.€. €r0 OIMepaTOphl OOJBIIEH YacThI0 padOTAIOT CO MHOXKECTBAMH, B
TO BpeMs KakK B SI3bIKaX MPOTPAaMMHPOBAHUS OCHOBHBIMHU SIBJISIOTCS CKaJsIpHBIC OIEpaIlUH.
Pemenne SQL coctouT B TOM, 4YTO B S3BIK JOINOJHUTENIBHO BKIIIOYAKOTCS ONEPATOPHI,
obecrnevynBaroIIre MOKOPTEKHBIN JOCTYI K pe3ynbTaTy 3amnpoca K b/I.

Jnst 3TOro B SI3bIK BBOJUTCSL TMOHATHE Kypcopa, C KOTOPBIM CBSI3BIBAETCS OMEPATOP
BBIOOpKH. Hanm ompeneneHHBIM KypcopoM MOKHO BbITONHATE omeparop OPEN, o3nauaromuit
MaTepHaIM3alliI0 OTHOIICHUA-pe3yibTaTa 3amnpoca, oneparop FETCH, nmo3Bossitonuii BEIOpaTh
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OYEepPEIHOM KOPTEK PE3YJIbTUPYIOIIETO OTHOLICHUS B MaMATh nporpammel, u onepatop CLOSE,
O3HAYaIOMINK KOHEL pabOThI C JAaHHBIM KYpPCOPOM.

JIOTIOTHUTETBHYIO THOKOCTh TIPH CO3JaHUH MTPUKIIATHBIX IPOrPaMM CO BCTpOSHHBIM SQL
o0OecrieunBaeT BO3MOXHOCTh MapameTpusauuu omepaTtopoB SQL 3HaYeHHSIMH MepeMEHHBIX
BKJIFOYAOUIEH IPOrPAMMBI.

Jnst ynpouieHust co3fgaHusi MHTEpakTUBHBIX SQL-opueHTHpoBaHHBIX cucteM B SQL
System R ObUIM BKIIIOYEHBI ONEpaTOphl, MO3BOJISIONIME BO BpPEMS BBIIOJIHEHHUS TpPaH3aKLIUU
OTKOMITUJIMPOBATh M BBITOJHUTH JIFOOOH onepatop SQL.

Oneparop PREPARE BbI3bIBacT JUHAMUYECKYI0 KOMOWIALMIO omnepaTtopa SQL, Tekct
KOTOPOTO COJEPKUTCA B YKAa3aHHOW IEPEMEHHOM CHMBOJIBHOM CTPOKE BKIIFOYAIOILIEH
nporpamMmbl. TEKCT MOXKET OBITh TMOMENIEH B NEPEMEHHYIO MPU BBIOJIHEHUU POrPAMMBI
JTH00BIM JOMYCTUMBIM CIIOCOO0M, HallpuMep, BBEJICH C TEPMHUHAIA.

Omneparop DESCRIBE cnyxut s nonydenuss “tHQopMalu 00 ykazaHHOM OIepaTope
SQL, panee noarorosiaeHHoM ¢ nomoibio oneparopa PREPARE. C nomomisio 3Toro oneparopa
MO>XHO Y3HaTh, BO-TICPBBIX, SIBJISECTCS JIM MOJTOTOBJIEHHBIN OMEPATOP OMEPaTOPOM BBIOOPKH, U
BO-BTOPBIX, €CJIM 3TO ONEPATOp BHIOOPKH, MOJYYUTH MOJHYIO MHGOPMAIUIO O YHUCIE U THUIAX
CTOJIOIIOB PE3yAbTUPYIOLIETO OTHOIICHUS.

Jlnst  BBITIOJIHEHHWSI paHee TMOATrOTOBIEHHOTO omepatopa SQL, He sBistomerocs
oneparopoMm BbIOOpkH, ciyxuT omnepatop EXECUTE. [lns BwImogHeHUs JAWHAMHUYECKU
MOJTOTOBJICHHOTO OMepaTopa BHIOOPKH UCHOIB3YETCS ammapaT KypcoOpoB € HEKOTOPBIMHU
OTJIMYMSAMM IO YacTH 3aJaHUs aJ[PECOB IMEPEMEHHBIX BKIIOYAIOLIEH NMPOTPaMMBI, B KOTOpPbIE
JIOJIKHBI OBITH TIOMELIEHBI 3HAaYEHUsI CTOJIOIOB TEKYIIET0 KOPTEXKa pe3yIbTaTa.

[lonBoas WTOr NMpUBEAEHHOMY KpPaTKOMY OMHMCAaHMIO OCHOBHBIX uepT SQL System R,
OTMETHM, YTO HECMOTPS Ha HEJOCTATOYHYIO TEXHUYECKYIO MPOPadOTKY, B HIEHHOM OTHOIICHUU
S3BIK COJIEpKall BCe HEOOXOAMMBIE CPEACTBA, MO3BOJISIONIME HCIIONB30BaTh €r0 Kak 0a30BBIN

si3p1k CYB/I.
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