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JIABOPATOPHBIE PABOTbI

JlaGopaTopHasi pabora Ne 1
«BBenenue. Moaean 1aHHBIX)

Lens pa®oThI: 3HATH OCHOBHBIE TTOHSTHS U MOJIETN TaHHbIX.
1. KpaTkue TeopeTuuecKue CBeICHUS

baza pannpix (B/[) — COBOKYNHOCTh [@HHBIX, OpPraHW30BaHHBIX IIO
OTpeeNIEHHBIM MpaBUiiaM, MPEIyCMATPUBAIOLIUM OOIME MPUHIMIIBI OMHCAHUS,
XpaHEHUs] U MaHUIYJUPOBAaHUS JAaHHBIMU.J[aHHbBIE, OTHOCSAIIMECS K HEKOTOPOU
IpeIMETHON 00J1aCTH, OOBEAUHSIIOTCS U CTPYKTYPHUPYIOTCS TAKUM 00pa3oM, YTOOBI
HaJl HUMH MOXHO OBUIO BBINOJHATH HEOOXOAUMBbIE OIepanuu: OOHOBIATS,
N00aBJIITh HOBBIE JIAHHBIC, YJIAJISTh HEHYKHbIE, U3BJIEKATh JIaHHbIE, OTBEUYAIOIIINE
yCIOBUSIM TOUCKa. TuUmMyHble NpUMEpbl Takol HHPOpMaUUU: TeaehOHHBIN
CIIPABOYHUK, CBEJICHUS O CTYJAEHTax By3a, 3allMCH O 3aKa3axX TOBapOB U T.[I.

J1o nosiBJIEHUSI KOMIIBIOTEPOB BCs 3Ta MHPOPMALIUSI XPaHUIIACh B MarKax WM
KaproTekax. Ha xaxaoMm yMcre OymMaru Wid Ha KapTouke ObLI HareyaTaH OnaHK
dbopMbl, B KOTOPOM OBLIM OCTaBJICHbI IYCThle MECTa JJI 3alOJHEHUS JAHHBIMU.
Hampumep, B 1UYHON KapTOYKE CTYyJEHTa HYKHO OBLJIO 3amoJHUTH Tpadbl s
yKa3zaHusa (aMuiInd, UMEHH W OTYECTBA, AAThl POXKICHHUS U APYTUX CBEICHHI.
HNudopmanus, oTHOCSIIAACS K OTACIBHOMY CTYJIEHTY, XpaHUJIACh HA HECKOJIBKHX
KapTO4Kax. JTO OOCTOSTENBCTBO IOCTABISUIO HEMAJIO HEYyAOOCTB COTPYIHHKAM
JIeKaHaTa, TaK KakK MpocTas cMeHa (aMUINK NP HEBHUMATEIbHOCTU COTPYAHHKA,
BHOCHBIIIETO HW3MeHEeHUus B BbJl, Moria mpuBecTH K MOSBICHUIO «(PUKTUBHOTO
ctyneHnta. Becbma 3arpyaHuTenieH OblT U MOUCK HYXKHOU umH(popmaruu. Hepenko
JUISL TIOJIyYeHUS! CIPABKU TMPUXOJUIIOCH NEpeOupaTh COTHU JIMYHBIX KapTOYeK.
Hcnonb3oBaHue KOMIBIOTEPOB TMO3BOJMIIO YCTPAHUTh MHOTHE MPOOJIEMBI,
XapakTepHble 17 HekoMmibioTepHbIX b/[. [lpy npaBuiapHOM NpPOEKTUPOBAHUU
kommnbioTepHoi B/l no0apiieHre B Hee HOBOM MHMOpMAIMK U MOAUGDUKALIUS YiKE
CYILIECTBYIOIIUX JAHHBIX MEpPECTaeT ObITh TPYAHOMU 3a/1auei, YpeBaTOU OUTMOKAMHU.
C moMouipl0 KOMIBIOTEpA MOXHO OBICTPO HAMTH HY>KHBIE CBEJICHHUS, MpUYEM
KpUTEpUI OMCKAa MOXKET ObITh BEChbMa CIOKHBIM. Pe3K0 ynpOCTHIINCh OATOTOBKA
U TeyaTaHHe pa3JMYHbIX OTYETOB W HMH(POPMAIMOHHBIX crpaBok. Ho, 4ToOBI
BO3MOXXKHOCTH KOMIbioTepa npu padote ¢ BJ] Obuin MCIonb30BaHbl B MOJHOU
Mepe, HeoOXOauMO TMpH €€ CO3JaHUM COONIoaTh OMNpeesieHHbIE IpaBuiIa
opraHu3ai WHGOPMAalKMKW M TOJIb30BATHCA MPOrPAaMMHBIM  00€CIICUCHHEM,
CIEUMAaJIbHO MPEJHA3HAYECHHBIM U 3TUX Lenei. YacTo monb3oBaTenu XpaHAT
naHHele B Buje naokyMeHToB Word wunu Ttabnuir Excel. Opnako pabGora ¢
uHdopmaimert,  coiepkamieics B M30JIMPOBAHHBIX  (pailiax,  BechMa
3aTpyAHUTeNbHA. Kak TeKCTOBBIE pelaKTOPhI, TAK U AJIEKTPOHHBIE TAOJIULIBI UMEIOT
CBOI0O cdepy MNpUMEHEHHs] U HE B COCTOSHMM OOECIEYUTh MOJHOLEHHYIO
MOJICPKKY TaKUX TpaAUIMOHHBIX QyHKuumii B]I, kak:
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1) xpaneHue OOJIBIINX MACCUBOB MH(POPMAIIHH;

2) UCKITIOYCHHE WJIH CBEJICHUE K MUHUMYMY JTyOJIUPOBaHUS JaHHBIX;

3) ycTaHOBJICHHE U TIOJICPKKA CBSA3CH MEXKIy TaHHBIMH;

4) 3amuTa MeI0CTHOCTH JJaHHBIX;

5) mpenoTBpaniarIux nosiBieHue B b/l HEKOPPEKTHBIX JaHHBIX;

6) OBICTpBIN TOCTYN K HYKHOM MH(OpMaIN;

7) obecrieueHue CEKPETHOCTH;

8) mpoCcTOTa BHECEHUSI U3BMEHEHUI;

9) BO3MOKHOCTh OJJHOBPEMEHHOT'O JOCTYyNa K UH(DOpMAIMU I HECKOIbKUX
IIOJIb30BATEIICH.

2. Iopsinok BeIMOTHEHUS PaObOTHI M COAEPKaHUE OTYETA

[Topsimok BBITOTHEHUS paOOTHI:
. Undopmarus, naHHble, 3HAHUSL.
. TepmunosOTHS.
. ABTOMaTu3upoBaHHasi THPOPMALIMOHHAS CUCTEMA.
. [IpeameTtHast 06s1acTh HHGHOPMALIMOHHON CUCTEMBI.
. [loHsiTe MOJIENM TAaHHBIX.
. CTpyKTypu3alus 1aHHbIX.
. Oneparuu HaJl JaHHBIMHU.
. OrpannyeHus EITOCTHOCTH.

. Ha3nauenue u 0CHOBHBIE KOMIIOHEHTHI CUCTEMBI 0a3 TaHHBIX.
10. YpoBHU nipencTaBieHUs JaHHBIX.
11. IloHATHSA CXEMBI U MOJACXEMBI.
12. Uepapxuueckast moaens naHubix (MM/D).
13. CereBas mojienb qanHbix (CMT).
14. PensiuionHast Mozienb gaHHbIX (PM/).
15. OTHolIEHUE, cCXeMa OTHOIIEHHSI, CBOMCTBA OTHOILLIEHUSI.
16. OcHOBHBIE U BCIIOMOTATEJIbHBIE ONEPAIUH PEISIIUOHHON anreophl.
17. O6mee mnpenacraBieHue 00 OOBEKTHO-PEIAIIMOHHOW U OOBEKTHO-
OpPUEHTUPOBAHHON MOJIETISIX.
Copeprkanue oTuera:

1) uenb paboTHI;
2) 3ajaane Ha 1a00OpaTOPHYIO PabOTY JJIsi CBOETO BapUAHTA,;
3) aAropuTM penraeMoro 3aJaHus ¢ HEOOXOIMMBIMHU MTOSICHEHUSIMH;
4) BBIBOJIBI TIO paboTe.

O 01NN B W=

3. KoHTposibHBIE BOIPOCHI

1. Undopmarnust, naHHbIe, 3HAHUS.
2. OOmee mnpeacraBieHue 00 OOBEKTHO-PENALMOHHON W  OOBEKTHO-
OPUEHTUPOBAHHON MOJESX.



JlaGopaTopnas padora Ne 2
«BBeaenue B s13bIK 0a3 JaHHBIX SQL»

[{ems paGoThI: 3HATH 5A3bIK 0a3 qaHHBIX SQL.
1. KpaTkue TeopeTuuecKue CBeICHUS

SQL (OBbIYHO ITPOM3HOCHUMAA KAK "SEEQUEL") cumBomm3upyet
co6oit CTpyKTypupOBaHHBIN S3bIK 3ampocoB. ITO — SA3BIK, KOTOPHIA JaeT BaM
BO3MOKHOCTh CO3/1aBaTh M pabOTaTh B PENSIIMOHHBIX 0a3ax JaHHBIX, KOTOPbIE
SBJISIFOTCSL HAOOpaMU CBSI3aHHOM MHGOPMALIMK COXpAaHIEMOU B TaOIUIAX.

Mup 06a3 JaHHBIX CTAaHOBUTCS Bce Oojiee M 0oJiee €IUHBIM, YTO MPHUBEIO K
HEOOXOJAMMOCTH  CO3JaHUsl  CTAHJAPTHOTO  SI3bIKA, KOTOPBIM  MOT  Obl
UCIIOJIB30BaThCS, YTOOBI (YHKIIMOHUPOBATH B OOJIBIIOM KOJMYECTBE Pa3IHYHBIX
BUJIOB KOMIIBIOTEPHBIX cpeld. CTaHAApTHBIA SA3BIK IO3BOJUT I0Jb30BATEISAM
3HAIOIIMM OJUH Ha0Op KOMaHJ, HCIOIb30BaTh UX YTOOBI CO37aBaTh, OTHICKUBATD,
U3MEHATD, U TIepeaBaTh HHPOPMAIIMIO HE3aBUCUMO OT TOTO pabOTaloT JIM OHU Ha
NIEPCOHAIBHOM KOMIIBIOTEPE, CETEBOM padoveil CTaHIMK, WIK HAa YHUBEPCAIbHOU
OBM. B namem Bce Oosiee u 0oJjiee B3aMMOCBSI3aHHOM KOMITBIOTEPHOM MHPE,
N0JIb30BATENb CHA0KEHBIA TAaKUM S3BIKOM, UMEET OTPOMHOE MNPEUMYLIECTBO B
UCIOJIb30BAaHUU M 0000IIeHMH HMH(OpMAlMK U3 psAjia UICTOYHUKOB C MOMOIUIBIO
OOJBIIOr0 KOJIMYECTBA CITIOCOOOB.

DNeraHTHOCTh U HE3aBUCUMOCTD OT CHEIU(PUKH KOMIIBIOTEPHBIX TEXHOJIOTUMH,
a TaKXe €ro MOJJEp)KKa JIJIEpaMu IPOMBIIUIEHHOCTH B OOJACTH TEXHOJIOTUU
peNSIMOHHBIX 0a3 AaHHBIX, caenano SQL, v BeposTHO B TeueHUE 00O3PUMOrO
OyIyllIero OCTaBUT €ro, OCHOBHBIM CTAHIAPTHBIM sI3bIKOM. [lo 3Toil mpuuune,
100011, KTO X0ueT paboTaTh ¢ 6a3amu JaHHBIX 90-X ro10B M0KeH 3HATh SQL.

Cranmapt SQL onpenensercss ANSI (Amepuxkanckum HarmoHanbHbIM
Nuctutytom CraHmapToB) M B JAaHHOE BpeMs Takxke mnpuHumaercs [SO
(MEXIYHAPOJHONU OPTAHU3ALIMEN 110 CTAHJIAPTU3ALIMN).
Onnako, OOJIBIIMHCTBO KOMMEPUYECKUX MporpaMm 0a3 JaHHbIX pacmupsior SQL
0e3 yBenomiuenuss ANSI, noGaBnsis pasHble Apyrue OCOOEHHOCTH B 3TOT S3BIK,
KOTOpbIE, KaK OHW CUMTAIOT, OyAyT BecbMma MOJe3Hbl. MHOrnja OHM HECKOJBKO
HapYIIAIOT CTAaHAAPT A3bIKA, XOTSI XOPOILIKUE UIEU UMEIOT TEeHICHIIUIO PAa3BUBATHCA
U BCKOpPE CTAHOBUTHCS CTaHAAPTAMH «PBIHKA» CaMU IO ce0e B CHIIYy MOJIE3HOCTU
CBOMX KauecTB. B 3Tol KkHure, Mbl OyneM, B OCHOBHOM, CJI€JIOBaTh CTaHIAPTY
ANSI, HO OJIHOBpEMEHHO HHOrAa OYJEeT IMOKa3blBaTh M HEKOTOpble Hauboee
00111Me OTKJIOHEHHUSI OT €ro CTaHAapTa.

2. [lops ok BeIMOTHEHUS paOOTHI U COJIEPKAHUE OTUETA
[Topsanox BeIMONIHEHUS PabOTHI:
1. SQL kax AexapaTUBHBIH SI3bIK 3aPOCOB K PEIISIIUOHHBIM 0a3aM JTaHHBIX.
2. Crannaptsl SQL.
3. IlonmuoxecTBa si3pika SQL.



4. O0bexTsl B/I.

5. Tunsl gansbix SQL.

6. Ocuoubeie komaHabl SQL (create table, insert, update, delete, select).
7. OnepaTopbl, IPEIUKAThI, ArPETUPYIONINE (PYHKIIHH.

8. BiokeHHbIe 3a1pOChl (KOPPETUPOBAHHBIE U HEKOPPEIUPOBAHHbIE).
9. [IpencraBnenus (view) 1 0COOEHHOCTH PabOTHI C HUMHU.

10. Ucnonb3zoBanus NULL-3HaueHuUi.

Conep:xaHue oT4eTa:

1) e paboThI;

2) 3aj1aane Ha 1a00OpaTOPHYIO PabOTY JJIsi CBOETO BapUAHTA,;

3) aaropuTM penraeMoro 3aJaHus ¢ HEOOXOIMMBIMHU TTOSICHEHUSIMH;
4) BBIBOJIBI 11O paboTe.

3. KOHTpOJbHBIE BOITPOCHI

1. SQL kax aexIapaTUBHBIN S3bIK 3aPOCOB K PEISIIUOHHBIM 0a3aM JTaHHBIX.

2. IlpencraBnenns (view) U 0COOCHHOCTH pabOThl ¢ HUMH. VcTonp30BaHUs
NULL-3HaueHumi.
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JlabopaTtopnast paGora Ne 3
«JIeMeHThI MPOEKTUPOBAHUA 0a3 TAHHBIX))

HGJIB pa6OTBIZ 3HATb 3JICMCHTLI IIPOCKTUPOBAHHA 0a3 JaHHBIX.

1. Kpatkue TeopeTudeckue cBeIeHus

[IpoextupoBanuie b/ — onHa U3 HanboJiee CI0KHBIX M OTBETCTBEHHBIX 3ajad,
CBS3aHHBIX C CO3JaHueM WH(POPMALMOHHOW CUCTEMBI. B pesynbrare perieHus
3TOM 3aJa4M JTOJDKHBI OBITH onpeenensl coaepxkanue b/, apdexTuBHbIi 1151 BCcex
e¢ OyayIIMX MOJB30BaTENEH CIIOCOO OpraHM3aluy JaHHBIX U MHCTPYMEHTAIbHbIE
CpEeICTBa YIpaBICHUS JaHHBIMU.

B kpynHbIX cuctemax mpoektupoBanue b/l TpebyeT ocoboit TiarenbHOCTH,
MOCKOJIbKY 1I€Ha JOMYUICHHBIX Ha 3TOM CTaAUH MPOCYETOB M OIMIKUOOK OCOOEHHO
Benuka. Hekotopbie omMOKY MPOEKTUPOBAHUSI MOKHO CKOPPEKTUPOBATH MO3KE B
mpolecce JKCIUTyaTallid € TMOMOIIbIO  CPEICTB  PECTPYKTypU3aluu U
peopranuzanuu bJ[, HO Takue omnepanuu SBIAIOTCS BeCbMa TPYIOEMKUMH H
JOPOTOCTOSIIIIUMH.

OcHoBHas 1LIeNb poliecca NpoeKTUpoBanus bl cocTOUT B OSy4eHUH TaKOTO
MIPOEKTa, KOTOPBINA YAOBIETBOPSIET CIECIYIOUIUM TPEOOBAHUSIM:

1.  Koppekrnocts cxembl BJI, T.e. 6a3za nomkHa ObITH TOMOMOP(HBIM
oOpazom mozaenupyemoit [10, rae kaxnomy o0bekTy [1O COOTBETCTBYIOT JaHHBIE
B nmamsatu OBM, a kaxaomy mporeccy — aaeKkBaTHbIE HPOLEAypbl 00paboTKu
JAHHBIX.

2.  Obecneuenne orpannueHui (Ha OOBEMBI BHEIIHEH W OMEPATHBHOU
naMsITH U JPYTHE PECYPChl BEIUUCIUTENEHOM CUCTEMBI).

3.  DddextuBHOCTh PYHKIIMOHUPOBAHUS (COOMIOIEHNE OTpAaHUYEHUN Ha
BpEMs peaKkliii CUCTEMBI Ha 3alpoC U OOHOBJICHHE JAHHBIX).

4. 3amura gaHHBIX (0T COOEB U HECAHKIIMOHUPOBAHHOTO JIOCTYIIA).

5. Ilpoctora u ynoO6CTBO 3KCIUTyaTallMH.

6. T'mOKOCTb, T.€. BO3MOXHOCTb Pa3BUTHUS M afanTanuu K usmeHenusm 110
W/Uiy TpeOOBaHUM MMOJIb30BATEICH.

VYnoBnerBopeHue mnepBbIX 4-X TpeOOBaHWI 00s3aTEABHO JJI MPUHSTHS
MPOEKTA.

B nacrosiee Bpemsi co3maH psifi CUCTEM aBTOMATH3AlMUA MPOCKTHUPOBAHUS
BJI, HO 3TH cucTeMBbl 00J1a0aI0T MHOTMMH HEJJOCTaTKaMU U TIOSTOMY HE CTajH MOKa
MacCOBBIM HHCTPYMEHTOM Pa3pabOTUYMKOB.

[Ipomnecc mpoextupoBanust b/ Bkirowaet B ceOst CleayOIIMe dTaIb:

1. HadopmanmnonHo-orrueckoe (MHMOIOTHIECKOE) MPOSKTUPOBAHUE.

2. Omnpenenenue TpeOOBaHUI K ONEPAaIMOHHOW OOCTAHOBKE, B KOTOPOIi
Oyner pyHKIIMOHUPOBATH HH()OPMAIIMOHHAS CUCTEMA.

3. Bei6op CYBJl u npyrux HHCTPYMEHTAIBHBIX MPOTPAMMHBIX CPEJICTB.

4. Jlornueckoe npoektupoBanue b/I.

5.  ®@usuueckoe nmpoektupoBanue b/I.
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2. [lopsiiox BeIMOTHEHUS paOOTHI U COJIEP>)KaHUE OTUYETA

[Topsa0K BeIONHEHNUS PaOOTHI:

1. IIpoekTrpoBaHNE KaK UTEPALMOHHBIN IIPOLIECC.

2. MHdonornyeckoe NpoeKTUPOBAHMUE.

3. MeTtozbl MH(OIOTMUECKOTO IPOEKTUPOBAHUS.

4. Meroa «CyIIHOCTb-CBS3b).

5. Onpenenenue TpeOOBaHUI K ONIEPAIITMIOHHOM 0OCTaHOBKE.

6. BpiOop cuctembl ympaBieHuss 0a3amMM  JaHHBIX W JAPYTUX
MHCTPYMEHTAIBHBIX IPOIPAMMHBIX CPEJICTB.

7. Jlornueckoe u ¢pusnueckoe npoexktupoBanue b/I.

8. AHOMaJIMU BBINIOJHEHUS Ollepaluii IpU HEKOPPEeKTHOU cxeme B/1.

9. Hopmanuzanus otHoeHu# (10 4-ii HopManbHOUM (popmbr).

10. JleHopmanu3aiusi OTHOILICHUA.

Coneprxanue oruera:

1) uenb paboTHI;

2) 3ajjaHue Ha 1a00paTOpHYIO pabOTy /JIsl CBOETO BApUAHTA;

3) aJIrOpuTM penraemMoro 3aJaHusi C HEOOXOAUMbIMU MOSICHEHUSIMU;

4) BBIBOIBI 11O padoTe.

3. KOHTpOJbHBIE BOITPOCHI
1. IIpoekTupoBaHue KaKk NTEPALMOHHBINA ITPOLECC.

2. Beibop cuctembl ympaBieHus ~0a3amMH  JaHHBIX W JIPYTUX
UHCTPYMEHTAJIBHBIX IPOrPAMMHBIX CPEJCTB.
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JlabopaTtopHasi pabGora Ne 4
«Cucremsbl ynpasjenus 6azamu 1anubix (CYB)»

[lenb paboThI: 3HaTh CUCTEMBI yIipaBiieHus 0azamu gaHHBIX (CYB)».

1. KpaTkue TeopeTnuecKkue CBeICHUS

Cuctema ynpasienus 6azoi qaHHbIX (CYBJl) — 3T0 KOMIIIEKC SI3BIKOBBIX U
NpPOrPpaMMHBIX  CPEJACTB, MPEIHA3HAYEHHBIX [JIi  CO3JaHUs, BEJICHHUS U
COBMECTHOTO  HCHOJIb30BaHMUSI  0a3bl  JIaHHBIX  OJHUM  WJIM  MHOTHUMHU
N10JIb30BATEISIMH.

[Tox apxutekTypou CYB/] noHumMaroT COBOKYITHOCTb OCHOBHBIX
XapaKTEPUCTUK KOMIIBIOTEPA W NPOrPAMMHBIX CpPEACTB, 0OECHeUYHBAaOLIUX
¢ynkmonupoBanne CYB/I.

CrpykTypHo Bce 00bekThl CYBJI pa30ouThl Ha CEMb OCHOBHBIX THIIOB:

« TaOuIbL;
e Dopmbr;

¢ 3aIpOCHI;
e OTYeTHI;

o CTpaHHUIIbI;
e Makpochr;
e Monynu.

Tabnuna — 310 0THOPMATUPOBAHHOE MECTO MAMSTH, KOTOPOE CO3MAETCA C
LEJIbI0 XPAaHEHUS B HEM JaHHBIX. TaOmuilsl onpeaenstor cTpykrypy bl u xpansr
BCIO wuHpopmaruio, umewmyocs B b/, UtoOsl He mOBpeauTh JaHHBIE,
HaXOoJsIIMecs B TabIUIaX, y MOJIb30BATENs HET MPSIMOTO JOCTYTMA K TaOIHIIaM.

®opma —»3TO0 MmAOIOH, C TOMOIIBIO KOTOPOTO OCYILIECTBISIETCS BBOJA
uHpopmanuu B 0a3y JaHHBIX U, MpPU HEOOXOAUMOCTH, MPOCMOTP ATOU
uH(pOpMaIMU Ha dKpaHe MOHUTOpA. JTU MIa0JOHbBI, KaK MPAaBUIIO, COOTBETCTBYIOT
MPUBBIYHOMY ISl TTOJIB30BATENS BUAY TOKyMeHTa. @OpMbI MOKHO pacneyaTblBaTh
Ha TBEPJYIO KOMHIO.

3anpoc —3TO0 TpeboBaHHe, KOTOpoe GOpMHUpYETCs MOJIb30BaTENEeM MJis
OCYIIECTBJICHUSI BHIOOPKH HYXHBIX JAaHHBIX M3 OJHOM WMJIM HECKOJBKHUX TaOJIHIL,
CBS3aHHBIX MeXAy co0oil. C MOMOIIbIO 3ampoca MOXKHO TaKXe H3MEHUTH
(OOHOBUTH, YIAIUTh, TOOABUTH) TAHHBIE B CYIIECTBYIONIHE TaOIUIIBI WM Ha Oa3e
3TUX TaOJIMI] CO34aTh HOBbIE TaOMUIBI. 3ampoc MOXeT (OPMHPOBATHCS C
ITOMOIIIBIO TOTOBOTO oOpasma (6manka) c TTOMOIIIBIO
cpencte QBE (Query By Example — 3anpoc o 06pa3sity) uiu k€ B COOTBETCTBHH C
MHCTPYKIMEN CIENUATBHOTO SI3bIKa CTPYKTYPUPOBaHHBIX 3arpocoB — SQL.

Otuer —»3TO0 OTHOPMATUPOBAHHBIM BBIXOJHOW JOKYMEHT, COJEp>KallHii
HEOOXO/JMMbIE CBEICHUS M MpEeJAHA3HAYEHHBIM Uig BbIBOAA Ha medarb. OTder
dbopmMHpyeTCsl HAa OCHOBE 3alpoca U TEX YCIOBHUI 0TOOpa 3amuceil, KoTopbie B 3TOM
3ampoce MPOIKCAHBI.

Crpanuna —23TO cCHEUMAbHBIA OO0BEKT ©0a3bl JIaHHBIX, (HAKTUYECKU
SBJIIIONIMIICS  CTpaHULEd JOCTyna K JIaHHBIM M TPEACTaBiIsieT coOoi
crielMaau3upoBaHHbIil Tl Web-cTpaHull, npelHa3HAaYeHHbIX JUIsl MMPOCMOTpa U
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pabotel yepe3 MuTteprer ¢ manapiMu, xpassimmmucsa B b/l odpucHoro makera MS
Access. Cama mo cebe cTpaHulla He sBisieTcsl 0a30i JaHHBIX, HO COJEPKUT
KOMITOHEHTBI, Yepe3 KOTOPhIE OCYIIECTBISETCS CBA3b, epenanHoi Web-cTpaHuiisi
¢ 6a30i1 manHbix. CTpaHUIa AOCTyNa K JAaHHBIM MOKET TAaK)K€ BKJIIOYATh JaHHbIC
JIPYTUX UCTOYHUKOB, Hanpumep, MS Excel.

OO6bexThl TUIa Makpockl 1 MoAyiu OTHOCATCS K CPEJICTBAM aBTOMATU3AIUU
00pabdotku manHbiX B BJI. OHu cozmatorcss Ha s3eike VBA (Visual Basic for
Application), KOTOpBIN BCTPOEH B MHCTPYMEHTaJIbHbIE CPECTBA oduca.

Makpoc —3T0 Habop KOMaH, MPETHA3HAUYCHHBIX /IS BBIMOJHEHUS KaKWX-
an00 JEHCTBHMA, peaTnu3yeMbIX OJHOW KOMaHAOW. YI00CTBO HCIOIH30BAHUS
MaKpOCOB COCTOWT B TOM, 4YTO OH IIO3BOJII€T OOBEAMHUTHL B OJHOM OJIOKE
pa3pO3HEHHBIE oOmepanuu 00pabOTKU JaHHBIX, MNPU 3TOM JOCTATOYHO OJHOTO
HaXXaTUsl KJIABHINK BBI30BA MAKpOCa, YTOOBI BBITIOJHUJICS 3HAYUTEIBHBIH 00BEeM
paboThI IO YIPABICHUIO CIOKHBIM MPOLECCOM, HAPUMED, paclieyaTka OTYeTa.

Moayns —3TO CBOEro poja «KOHTEHHep» s kojaa VBA, B koTtopom
colepkaTcsi OJHA WM HECKOJIbKO MoAmporpamMm (mpouenyp wWid (QyHKIHIA),
00ecreurBarONINX BBIITOJIHEHUE T€X WM UHBIX OIepalui.

2. Iopsiiok BBIMOTHEHUS pabOThI U COJEp>KaHUE OTYETA
[Topsinok BhIMONTHEHUS paOOTHI:
1. Haznauenue CYB/I.
2. Knaccuduxamus CYB/I.
3. OcuoBubie ¢yukuuu CYBJl (obecrieueHne Tornyeckodl u (HU3MIECKOM
nenoctHocTr BJI, mormdeckoit u gusnyeckoit HezaBucumoct bJl, 3amuTe
JTAHHBIX ).
4. AnMuHuCTpUpOBaHuE 0a3bl JaHHBIX. CI0BApU-CIPABOYHUKN JAaHHBIX.
Copeprkanue oTuera:
1) uenb paboTHI;
2) 3a1aHne Ha 1a00paTOPHYIO PabOTy JIJIsi CBOErO BaApUAHTA;
3) aAropuT™ penaeMoro 3aJaHus ¢ He0OXOAUMBIMHU MOSICHEHUSMH;
4) BBIBOIBI 11O padoTe.

3. KOHTpOJbHBIE BOITPOCHI

1. OcunoBubie pynkiuu CYB/I.
2. AnMuHucTpupoBaHue 6a3bl JaHHBIX. CI0BapU-CIPABOYHUKU JAHHBIX.
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JlaboparopHast paGora Ne 5
«Pu3nyeckasi OpraHu3anus JaHHbIX»

[enb pa®oThl: paccMOTPETh (PUINYECKYIO OPTaHU3ALUIO JAHHBIX.
1. Kpatkue TeopeTudeckue cBeIeHus

[Tox ¢wusmueckoit opranmzarueit b/l moHMMAaeTCs COBOKYITHOCTh METOJIOB H
CPEACTB pa3MELICHUs aHHBIX BO BHEIIHEH ITaMATH M CO3/aHHAs HAa UX OCHOBE
BHYTpeHHss1 ((pu3udeckas) MOJENb JAaHHbIX. BHYyTpeHHss MoOIeib SBISETCA
CPEICTBOM OTOOPa)KEHHUSI JIOTMYECKOM MOJENN JaHHBIX B (DU3MUYECKYIO Cpey
XpaHeHus. B oTnuume oT soruyeckux Mojeneil ¢usnueckas MOJeNb JaHHBIX
CBsI3aHA CO CIIOCOOAMU OpraHU3alMH JAHHBIX Ha HOCHUTENSIX, METOJIaMU JOCTyNa K
naHHbIM. OHa yKa3bIBaeT, KaKuM 00pa3oM 3allkiCy pa3MellatoTcsl B 0a3e JaHHbIX,
KaK OHU YNOPSAJOYMBAKOTCA, KaK OPraHU3YIOTCS CBA3U, KAKUM IIYTEM MOKHO
JIOKAJIN30BaTh 3aMKMCH U OCYILIECTBUTH UX BHIOOPKY.

Buytpennsis moaens pazpadareiBaercs cpeactBamu CYB/I.

OueBugHO, 4YTO JtO0Ast JIOTMYECKas MOJENIb MOXET ObIThb OTOOpa’keHa
MHO>KECTBOM BHYTPEHHUX MOjeNIel JaHHBIX MOAOOHO TOMY, KaK OAWH U TOT K€
QITOPUTM MOKET OBITh MPEJICTABIEH MHOXECTBOM HSKBUBAJEHTHBIX IMPOrpamw,
COCTaBJICHHBIX Ha OJHOM WJIM pa3HbIX S3bIKaX MOporpamMmupoBanus. OnHa U3
BHYTPEHHUX Mojenel Oyaer onTtuManbHO. B kauecTBe  KpuTepueB
ONTUMAJIBHOCTH  MCHOJIB3YIOTCSI MUHHMMAJIbHOE BpEMsl OTBETa CHCTEMBI,
MUHUMAaJbHbBII 00beM MaMsITH, MUHUMAaJIbHBIE 3aTpaThl Ha BeACHHE 0a3 JaHHBIX U
ap.

OCHOBHBIMHU CpeACcTBaMHU (hu3HuecKoro mojnenaupoBanus B BJ[ saBisroTcs
CTPYKTypa XpaHEHHUS JaHHBIX, IOUCKOBBIE CTPYKTYPHI U S3bIK OMUCAHUS TAHHBIX.

B nmpocreiiiieM citydae CTpYKTypy XpaHEHUs JaHHBIX MOKHO IPEJICTaBUThH B
BUJIE CTPYKTYpbl 3amucu ¢aina 0a3bl JaHHBIX, BKIIOYAIOIIEH TOJI 3allMCH,
NOPSIAOK MX Pa3MELICHHUs, TUIBI U JUIMHBI MOJied. Eciu CTpyKTypa XpaHEHUs
JAHHBIX B OCHOBHOM IpeIHA3HAuYEHA JIJIsl YKa3aHUs Crioco0a pa3MelleHusl 3anucei
U TIOJIeH, TO MOUCKOBBIE CTPYKTYPbI OMPEACIIOT CIOCO0 OBICTPOTO HAXOXKIIEHHUS
sTux 3anucei. [loaToMy paznuuaroT ABa npuHIMNa Guznueckoit opranuzanuu b/I:
OpraHM3anysi Ha OCHOBE CTPYKTYpbl XpaHEHMs JAaHHBIX MW OpraHU3alysl,
COYETaIomas CTPYKTYpy XpaHEHUS JaHHbIX C OJHOM WIM HECKOJBbKUMH
IIOMCKOBBIMH CTPYKTYpPAMH.

KoneunbiMm utorom paspabotku ¢usnyeckoil opranmuzanuu bBJ[ sBisroTcs
0a3bl maHHBIX — (aitn 6a3pl JaHHBIX U (Paitnel MOUCKOBBIX CTpyKTyp. B IIK sTH
¢aitnbl MOTYT OBITH MOCJEIOBATENBHBIMU WU NPSAMBIMU (MMEETCA B BHUAY
MOCJIEIOBATEIBHOTO WM MPSIMOTO JOCTYIA).

N3 mHO)kecTBa TUNOB NMOUCKOBBIX CTpYkTyp B CYDBJ] Ha IIK wyame Bcero
UCIIOJIB3YIOTCSL JIMHEWHBIE W LIEMHBbIE CIUCKU, WHBEPTUPOBAHHBIE W HWHACKCHBIC
(haitibl.
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2. Iopsimok BeIMIOTHEHUS PaOOTHI M COAEPKaHUE OTYETA
[Topsinok BhINONTHEHUS paOOTHI:
1. Mexanusmsbl cpeanl XpaneHus u apxurekrypa CYB/I.
2. I[IpocTpaHCTBO MaMSTH U pa3MEILIEHUE XPAHUMBIX JaHHbBIX.
3. CtpykTypa xpaHuMbIX JHaHHbIX (Ha mpumepe dopmata DBF u CYB/]
Oracle).
4. Cioco0Obl pa3MeIeHus U JOCTYIA K JaHHBIM.
5. UnaexkcupoBaHue TaHHBIX.
6. JInHeitHbIE 1 MHOTOYPOBHEBBIE UH/IEKCHI.
7. CocTaBHbIE UHACKCHI.
8. Mcnonp30BaHNE NHIAEKCOB.
9. MeTo1bl XEeMPOBaHUS.
10. Mcnonp30BaHKE XEMIUPOBAHUSI.
11. Knacrepuzanus 1aHHBIX.
12. Mcnonb30BaHuE KIaCTEPOB.
Copeprkanue oTuera:
1) uenb paboTHI;
2) 3a7aHKe Ha J1Ta00OpaTOPHYIO PadOTy JJIsl CBOETO BapHAHTA;
3) aAropuT™ penraeMoro 3aJaHus ¢ He0OXOAUMBIMHU MOSICHEHUSIMU;
4) BBIBOIBI 11O padoTe.

3. KoHTpoJibHBIE BOIPOCHI

1. Mexanusmel cpeabl Xxpanenus u apxutektypa CYB/I.
2. Mcnionb30BaHUE KIACTEPOB.
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JlabopaTtopHasi paGora Ne 6
«MexaHM3MBI 10CTYNIA K JAHHBIM))

HGJIB pa6OTBIZ 3HAaTb MCXaHU3MbI JOCTYIIAa K JaHHBIM.

1. Kpatkue TeopeTudeckue cBeIeHus

TexHomoruu A0CTyna K JaHHBIM SIBISIFOTCS MpociioMkod mexay API
KOHKPETHOTO  cepBepa M  NIPUIOKEHHUEM  IMOJIb30BaTENs,  MPEJOCTaBIssA
MPOTPAMMUCTY MPOCTON YHUDUITUPOBAHHBIN MEXaHU3M PAOOTHI C JAHHBIMHU.

Ha ceromuamHuii aeHp CymieCTBYeT MHOKECTBO TEXHOJIOTMM JOCTYIA K
nanubiM, Takux kak BDE, OLE, ODBC, DAO, ADO, u 1o cux 1mop
pa3palaThIBalOTCSl HOBBIE, Oojiee HaAEKHBIe, yn0oOHbIe B pabore u Oosee
OBICTPOICHCTBYIONINE TEXHOJIOTHH.

MexaHu3Mbl JIOCTyna K 0a3aM JIaHHBIX CHIDKAIOT —CJIOXHOCTh OOMeHa
uHpopmanuet ¢ 6a3amMu, OJJHAKO MHTEPIPETAIUs PE3YJIbTATOB X PA0OThl TAKKE
JOCTaTOYHO TpyaoeMka. Iloatomy peanu3oBaHbl HaOOpbl  KOMITIOHEHTOB,
npeHa3HAaYeHHbIE JUIsl B3aUMOJICHCTBUS C MEXaHU3MaMHi OOMeEHa.

Takum 00pa3oM, MOKHO BBIIETUTh HECKOJIBKO CYOBEKTOB, YUACTBYIOIIMX B
JNBIKEHUH WHGOpPMAIMK MEXTy 0a30i JaHHBIX U MPUIIOKEHHEM (Harpumep,
M0JIb30BaTEILCKUM UHTEP(HEHCOM):

1) wnaTepdelicHas dYacTh TNPUIIOKEHUS WM €ro NporpaMMHas dYacThb,
MaHUITYJIHpYIoIas nHopmalmei, XxpaHuMoil B 6a3e TaHHBIX;

2) KOMIIOHEHTHI, OOECIECUMBAIOIINE CBSI3b MPWIOKEHUS C MEXaHU3MOM
J0CTyTa K 0a3e TaHHBIX;

3) MexaHu3M JocTyna K 06a3e JaHHBIX;

4) 6a3a JaHHBIX.

2. IlopsiioK BBIMOJHEHUS padbOThI U COJEp>KaHUE OTYETA

[Topsinok BhIMONTHEHUS paOOTHI:
. PaboTa B pexxume KIHEHT-CEepBED.
. Joctyn k 6a3aM JaHHBIX B MHOTOIIOJIb30BATENbCKUX CUCTEMAX.
. TpaH3zakuus Kak MexaHu3M 00ecriedeHs] HeMPOTUBOPEUNBOCTH JTAHHBIX.
. CBOIiCTBa TpaH3aKIUH.
. BanmoBnusiHuE TpaH3aKIui.
. YPOBHH U30JIALIUY.
. YpoBHU OJIOKHPOBOK.
. BiIoKMpoOBKa Kak cpeACTBO pa3rpaHUYEHuUs JOCTyMaA.

. MexaHu3M BpEMEHHBIX OTMETOK.
10. MHOrOBapHuaHTHOCTb.
ConepxaHue oTyera:
1) uenb paboTHI;
2) 3a1anKe Ha 1ab0paTOpHYIO PabOTy JIJIsi CBOErO BApUAHTA;
3) aAropuT™ penraeMoro 3aJaHus ¢ He0OXOAUMBIMHU MOSICHEHUSIMU;
4) BBIBOBI 11O padoTe.

O 01NN B W —
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3. KoHTpoJibHBIE BOIPOCHI
1. PaGoTa B pexuMe KIIMEHT-CEPBED.

2. ApxutexkTypa KIUEHT-cepBep JJIsl 0a3 JaHHbIX.
3. Opranm3anus natepderica k 6aze JaHHBIX.
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JlabopaTtopnas paGora Ne 7
«Opranu3anus NPUIOKEHUd HA OCHOBE 0a3 TaHHBIX))

I{eas pabOTBI: pacCMOTPETh MPOILIECC OPraHU3AIMK MPUIIOKCEHUN Ha OCHOBE
0a3 JaHHBIX.

1. Kparkue TeopeTnyecKkue CBEJACHUS

B naumbonee oOmiem Buge 0azy NaHHBIX ONPENEISIOT KaK COBOKYMHOCTH
B3aMMOCBsA3aHHOW uHGopManmu. M3 3TOoro ompezeneHusi BBITEKaeT BaKHas
ocobeHHocTh B/, cocTosimas B ToM, uro bJ] BKIIfo4aeT He TOJBKO CaMU JIaHHEIC,
HO U CBA3U MexAy HuMH. OOHOI W3 TJIaBHBIX WJeW 0a3bl JAHHBIX SIBISIETCA
COBMECTHOE XpaHEHHE JAHHBIX C UX ONMUCaHHWsIMU. biarogapsi 3 ToMy XpaHUMBbIE
JTAHHBIE CTAHOBATCSI «OTKPBITHIMIY, TOHATHBIMU JIJIs JIIOOOTO YKCIIa TPUIOKEHUM,
paborarommx c 6azoi. 1o gemaer B/l camocTosTenbHbIM HH(POPMALMOHHBIM
pecypcoM, KOTOPBIi MOKET MHOTOKPAaTHO HCHOJb30BAThCS  PA3IMYHBIMU
MPUWIOKEHUSIMU, OCTABASICh ITPU 3TOM HE3aBUCUMBIM OT HUX.

Kpome Toro, uro 0a3a ONKMCHIBAET JaHHbIC, OOBSCHSIET WX 3HAYEHUE U
CTPYKTYpPY, OHa MOJJACP>KUBAET ONpPEICICHHbIE OIPAaHUYCHNUS, HAKJIAbIBAEMbIC Ha
9TH IaHHbIE, HAIIPUMED, ONPEEISET TUI JTaHHbBIX, UX Pa3MEPHOCTD U T.II.

Takum  oOpa3oM, 0a3a JaHHBIX MPEJACTABISIET CO00OM Hekud  HHGOP-
MallMOHHBIM PEeCcypc CTPYKTYPUPOBAHHBIX JAHHBIX, MPEJHA3HAYEHHBIN s
MHOTOIIEJIEBOTO, MHOTOKPATHOTO HCIOJIb30BAHUSI B KOHKPETHBIX MPEAMETHBIX
00JacTsX.

ba3pl manHbIX paboTarOT MOJA yMHpaBlIEHHEM CHUCTEM YIIpaBieHUS Oa3zaMu
naHHbIX (CYB/I), KoTopble ONpeaensitoTcs Kak COBOKYITHOCTb SI3bIKOB U IPOIPAMM,
HEOOXOUMBIX i paboThl ¢ 6a30il ganubix. CYB/] mo3BomnsioT co3maBath 0a3bl
JAHHBIX, BHOCUTHh U U3MEHSATh MH(DOPMAIUIO B HUX, OCYIIECTBIAThH IOCTYI K 3TOU
uHpopmaruu. (Cxema OpraHu3aldd HOPOrPpaMMHOTO U MHGOPMAIIMOHHOTO
obecnieueHus B cirydae ucnoiab3opanuu CYBJ[ OyaeT npuHIMIIHAIbHO HHOM.

[Tpunoxenus yepes CYBJl oOparmiarorcst K JaHHBIM, XpaHSIIIUMCS B OJIHOM
WIM HECKOJIbKMX 0Oa3zax JaHHbIX. llpu »TOoM oOpranmzanus mHOporpaMMHO-
UH(OPMAIMOHHOTO KOMILJIEKCA OMPENEIseTCs YXE HE MpOorpaMMHBIM, a
uH(pOpMAIMOHHBIM oObOecrieueHreM. JlaHHbIE OKa3bIBAIOTCS HE3aBUCUMBIMHU OT
NPWIOKEHUN, NPWIOKEHUS, B CBOK OYEpellb, MOIYT HCHOJIb30BaTh JHOObIE
JaHHble, conepxamuecss B 0aze. CYBJl moanep:KuBaeT LENOCTHOCTh JaHHBIX,
ONpPECIISIET COBMECTHOE HX MCIOJIb30BAHUE PA3JIMYHBIMU MpOorpaMMamMu U
pa3HBIMU TOJIH30BATENSAMU, B TOM WM WHOM Mepe obecrednBaeT 0e30MacHOCTb
uH(pOpMaIUu.

2. [Mopsiox BeIMOTHEHHSI paOOTHI U COJIEp)KaHUE OTYETA
[TopsioK BBIMOTHEHUS PaOOTHI:
1. ApxuTeKTypa KINEHT-CcepBep A 6a3 TaHHBIX.
2. Texnonoruu goctyna k 6aze nanasix (ADO, BDE, ODBC).
3. XpaHuUMBbI€ TIPOLIEAYPHI.
4. Tpurrepsl 6a3 TaHHBIX.
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5. Opranuzanus uaTEpdetica kK 6aze JaHHBIX.

ConepxaHue oTyera:

1) uenb paboTHI;

2) 3amanue Ha 1a00paTOpHYIO pabOTy /Jisi CBOETO BapHUaHTA,;

3) aropuTM pernraeMoro 3aJaHusi C HEOOXOAUMBIMU MOSICHEHUSIMU;
4) BBIBOJIBI 11O padoTe.

3. KoHTpoJibHBIE BOIPOCHI

1. ApxutekTypa KIHeHT-cepBep il 0a3 TaHHBIX.
2. Opranuzanus uHTepdeiica k 0aze JaHHBIX.
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JlabopaTtopnast pa6ora Ne 8
«CrnenunajabHas o0padorka b/l

Lens pa®oThI: 3HATH, KAK MPOUCXOIUT crelaibHas oopadotka b/I.

1. KpaTkue TeopeTnuecKkue CBeICHUS

bonbmmacTBo CYBJl uMMEIOT B CBOEM COCTaBE CHEHUAIBHBIE CPEICTBA
oOpabotku BJI, Takue Kak KOHTPOJb JOCTOBEPHOCTH IaHHBIX U oOOecredeHue
3alATHl JAHHBIX OT COOEB TEXHUYECKHX CPEJICTB M HECAHKIMOHHUPOBAHHOTO
UCIIOJIb30BaHUA.

ObecrieyeHre 1EIOCTHOCTH JIAHHBIX KAacaeTcsl 3allUThl OT BHECEHHS
HEIPEIHAMEPEHHBIX OIIMOOK U MPeA0TBpalieHus nocueaaux. OHo 1ocTuraercs 3a
CYET TPOBEPKH OrPAHUYEHUN [IEIIOCTHOCTU — YCIIOBHM, KOTOPBIM JIOJKHBI
YAOBJIETBOPATh 3HAUECHUS JAHHBIX.

PaccmoTpum pa3ianyHble TUIBI OTPAaHUYEHUN HETOCTHOCTH:

1. YaukanbHOCTh 3HaueHus nepsudHoro kiodya (PRIMARY KEY).

2. YHUKaANbHOCTh 3HAUECHUS] KOMOMHAIINY KITFOYEBBIX MOJICH:

UNIQUE(A),

rae A — arpulyT WM KOMOWHAIIMS aTPUOYTOB.

(1,2 — cTpyKTYypHBIE OTpAaHUYCHHUSI. )

3. 3amanue nquarna3oHa 3HAYCHUH aTpuoyTa:

BETWEEN min_value AND max_value

4. 3agaHue B3aMMOOTHOIICHUN MEX1y 3HAUCHUSIMU aTpUOyTOB:

A @ B,

r7e (@ — oneparop OTHOIICHUA (HampuMmep, 3HaK ">").

5. 3ajaHue cMCcKa BO3MOXKHBIX 3HAYEHUN:

IN (valuel, value2,... valueN)

6. Onpenenenue ¢popmata aTpudyTa (HampuMep, JaThl WU YHUCIIA).

7. Onpenenenue A0OMeHa aTpuOyTa HA OCHOBE 3HAYEHUU Ipyroro arpulyTa:
MHOXECTBO  3HAQUEHMM  HEKOTOpPOro  arpuOyTra  OTHOUIEHUS  SIBIISETCA
MOJIMHOYKE€CTBOM 3HAYEHHUMU JPYTroro arpudyTa 3TOr0 WIH JPYroro OTHOUICHUS.

3.-7. — orpaHUYEHUS HA 3HAUEHUS JaHHbIX.

8. OrpaHuveHus Ha OOHOBJICHHE AAHHBIX (HANpUMEp, KaXKI0€ Cleaylolee
3Ha4YeHHe aTpuoOyTa TOMKHO OBITH OOJIBIIIE MPEIBIAYIIETO).

9. OrpaHuueHHs] Ha MapaJJIEILHOE BBHIMIOJIHEHUE onepanuid (MexaHu3M
TpaH3aKIMil) U MPOBEpPKa OrPAaHUYEHUN LETOCTHOCTH MOCI€ OKOHYAHWS BHECEHUS
B3aMMOCBSI3aHHBIX U3MEHEHUH.

Peanuzauusi orpanumyeHuil uenoctHoctd Boznaraercss Ha CYBJ wnwm
BBITIOJTHSIETCSI € TOMOIIBIO CHEIUalbHbIX HporpaMMmubix wmoayieid. CYB]I
MIPOBEPSECT BBINOJHEHUE OrPAHUYEHUN IEJOCTHOCTH IIPU KaXIOM omnepauuu
momudukanuu BJI, ecnu sTa omepamus MOXKET HAPYIIUTh 1EeI0CTHOCTH B/, Dta
poBepKa MPOBOAUTCS JMOO cpas3y mociie BbIMOJHEHUs omepatopa DML, nu6o
MOCJI€ BBIMOJTHEHUS Beel TpaH3akiuu (1o cranaapty [SO 3TUM MOXKHO YIpaBIsTh.
[To ymomuaHuio IpoBEpKa MPOBOUTCS MOcie Kakaon oneparuu DML).



18

TepmuH 3amTa  MaHHBIX O3HAYAET MPEAYNPEKACHUE CIYYAHOTO WA
HECAaHKIIMOHUPOBAHHOTO JOCTYIA K JaHHBIM, UX W3MCHCHUS WU Pa3pyIICHUS CO
CTOPOHBI TIOJIb30BaTeNIel WM MPU cOOSX ammaparyphl. 3aliuTa BKIIOYACT B ceOs
JIB€ OCHOBHBIC (DYHKIIMHU: oOecrieueHre O€30MaCHOCTU JIaHHBIX W OOecCIieueHHe
CEKPETHOCTH JIaHHBIX.

2. Iopsiiok BeIMOTHEHUS pabOThI U COJEpKaHUE OTYETA
[Topsimok BBITTOTHEHUS paOOTHI:
1. OnTumu3anys BbINOJHEHHS 3alIPOCOB.
2. llenn u KpUTEPUU ONITUMH3AIUH.
3. MeTtobl ONTUMH3AIUH.
4. ITopsimok ONTUMHU3AIIMY BBITIOJTHEHUS 3a1poca.
5. O0GecrieueHue 3alIUThl JAHHBIX.
6. bezonacHocTh naHHBIX (0OecnieueHre GU3MIECKOM 3alUTHI).
7. 3amura OT HECAaHKIIMOHUPOBAHHOTO JJOCTYIIA.
8. ObecreueHue 1eI0CTHOCTU JaHHBIX.
Copeprxanue oTuera:
1) uenb paboTHI;
2) 3a1aHKe Ha Jab0paTOpHYIO PabOTy JIJIsi CBOErO BaApUAHTA;
3) aAropuTM penraeMoro 3aJaHus ¢ He0OXOAUMBIMHU MOSICHEHUSMU;
4) BBIBOJIBI 11O paboTe.

3. KoHTpoJibHBIE BOIPOCHI

1. OnTrMH3a1Ks BBIIOJTHEHUS 3aIPOCOB.
2. O0ecrieueHne EJTOCTHOCTH JaHHBIX.
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Jlaboparopnasi pa6ora Ne 9
«Pacnpenesniennbie 0a3bl 1aHHbIX (PB/I) 1 GRID-cucrembn»

ens pabotel: 3HaTh pacnpeneneHHbie 0a3pl gaHHbiX (PBJl) m GRID-
CUCTEMBHI.

1. Kparkue TeopeTnyecKkue CBEJACHUS

JIOCTUTHYTBIA YPOBEHb TEXHUYECKOTO PAa3BUTHS OTIEIbHBIX BEJOMCTBEHHBIX
HEHTPOB JAHHBIX MPUHIUIIHAIBLHO MMO3BOJISIET YKe ceiyac 00eceunTh JOCTaTOYHO
BBICOKYIO OIIEPAaTUBHOCTH JIOCTYIIA MoJib3oBaTeneil. Ho Ha oOciykruBanue B O4HOM
HEeHTpe TpeOyeTcs MHOTO YCHIINN [T oAAepKaHus aktyainsHoctu b/I.

B cBa3m ¢ pactymed  CIOXKHOCTBIO W pa3HOOOpa3ueM  JIaHHBIX,
NPEACTABIAIOIIUX MHTEPEC Il PA3IUYHBIX OTpaciiel SKOHOMHMKU CTpaHbI,
obecrnieyeHrue noTpedurtene nHpopmalein U3 OJTHOTO IEHTpa HEU30EKHO CTaJIo
cioxkHee. B neHrpamusoBaHHbiX b/l  BEIOMCTBEHHBIX LIEHTPOB JaHHBIX
MOJIb30BATENM TPATUIM MHOTO BPEMEHHM Ha IMOUCK CBEJACHUN O JaHHBIX (IHU U
JlaXKe HEeJIeJIN) U JOCTYI (MUHYTBI, 4achl, a IPH OOJIBIINX O0bEeMaxX JTaHHBIX U JHH)
K JJaHHBIM. TPyI0E€MKOCTh CO3/IaHusI MH(OOPMALIMOHHOW CUCTEMBI ¢ OrpoMHON BJ]
00yCIIOBIMBAETCS CII0KHOCTBIO coBpeMeHHbIX CYBJI, nx HacTpoiikoi, a 0COOEHHO
pa3paboTKON peaNbHBIX CXeM OOCITYKHMBAaHUE T0JIb30BAaTENIEH, OpraHu3aluuud padoT
o co3aanuio bJl, o0ecnieueHnio NX HaIEKHOCTH U 0€30IIaCHOCTH.

Cosznanue pacnpenenenubix bJl 6a3upyercs He Ha mycTtom mecte. Ha mepBom
3Tare pa3BUTHUS LIEHTPAIM30BaHHON 00paOOTKU JTaHHBIX B IIECTHAECATHIX, HaYase
CEMUJIECATHIX TOAOB OBLIM 3aJI0)KEHbI OCHOBBI COOpa JAHHBIX HAa TEXHUYECKHX
HOCHUTEJISIX, HA BTOPOM 3TaIle - CEPEINHA CEMUECATHIX — HaYal0 BOCBMUIECATHIX
rojioB - papadboransl ACY, AUC, ABTOMaTU3MpOBaHHBIE CUCTEMBI JJIsl HAYYHbBIX
uccienoanuit (ACHU), Ha TpeTbeM — B KOHIIE BOCBMUJIECATHIX T'OJOB - ObLIU
co3manbl 0Oa3bl W OaHku JaHHbIX. [locnenHue necATUSIETUS XapaKTEPHU3YHOTCS
pa3BUTHEM NHTEepHET-TEXHOIOT U, KOTOPBIE MTO3BOJISIFOT CBSI3aTh
pacnpenencHuble  VHTEpHET-y37Ibl B OJHY CE€Th. OTH JTalbl OTPAXKAIOT
IIPEEMCTBEHHOCTh B Pa3BUTUU CHUCTEMbI TepepadoTku uHpopmanuu. Pemienue
3a71a4 Ha KaXXJIOM M3 HUX OCYIIECTBISJIOCh B COOTBETCTBUU C PEAIBHBIM YPOBHEM
Pa3BUTHUSI METOJOB aBTOMAaTHU3MPOBAHHON OOpaOOTKM NAHHBIX, MPOrPAMMHOIO U
TEXHMYECKOTO OOeCmeYeHuss M CO3Jaj0 TMPEANOChUIKM [UIsl Tepexojga K
OoYepeHOMY dTally — CO3JaHUIO pacrpeneseHHbIX bJ[ n ynanenHon oOpaboTKu
naHHbIX. l{eHTpanu3oBaHHBIN COOpP JAHHBIX TO3BOJIII COKPATUTh TPYA03aTpaThl
Ha cOOp, MOMCK WU CHUCTEMATH3alMI0 JTAaHHBIX, YMEHBUIUTh CPOKH 00pabOTKU
OOJBIIMX MACCHUBOB JIaHHBIX, YBEJIWYUThH IMOJTHOTY 00paOaThIBAEMBIX NAaHHBIX, B
T.4. 332 CUET MEXIYHAPOJHOTO M MEXBEIOMCTBEHHOTO OOMeHa, 00ecne4uTb
OJIHOPAa30BOE 3aHECEHUE JIAHHBIX HAa HOcuTeNb. [locnenHee mo3Bonmiio o0ecneynThb
MHOTME YYPEKICHHS KONHUSIMU OCHOBHBIX MACCHUBOB [IaHHBIX Ha CMEHHBIX
TEXHUYECKUX HOCHUTENSAX, 0e3 4Yero mepexoj K CcleaylolieMy dTany Obll Obl
HAMHOTO TPYAHEH, Tak Kak He ObLI Obl HAKOIUIEH OMBIT 0OpabOTKM JTaHHBIX B
PErMOHANIbHBIX OpraHu3alusax, He ObUIO Obl MPOQECCHOHANBHBIX KOJIJIEKTUBOB B
HUX.
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MHorue KpyrnHble KOMIIAHHUH YK€ MHOTO JIeT pa3padaThiBalOT CpPEICTBA,
MO3BOJISIONIME MOBBICUTh d(PPEKTUBHOCTh JOCTYNA K YJAJICHHBIM y3JiaM. Tak B
Poccun emie B BOCBMUJIECSATHIE TOAbl OBUIM CO3JaHbl ONEPATUBHBIE CUCTEMbI
JoBe/ieHus] nHpopManmu 70 moJib3oBarenel, Hanpumep, cucteMa CUT'MA-OKA,
(BHUUT'MU-MI1JT), DIALOG (BUHUTH) u ap. DTH cuUCTEeMBI, KaK MPaBuUio,
ObLJIM YHUKAJbHBIMH, YJIOBJIETBOPSIONIMMHU HYKJIbI OTAEIBHBIX IMOJb30BaTEINECH.
CpencTBa 3TUX CUCTEM MO3BOJISUIA 00€CTIEUUTh AOCTYI MO BbIJCIEHHBIM KaHajaM
CBSI3HM Yepe3 LEHTP KOMMYTAIlMU COOOIEHUH C BbIauell pe3yabTaToB MOMCKA Ha
DKpaH BHUJCOTEPMHHANA M Ieyartamouiee ycrpoucrtBo. K coxanenuro, wn3-3a
BBICOKOM CTOMMOCTH JKCIUTyaTal[Mi TaKHX CHUCTEM, HEJIOCTATOYHOW HaJEKHOCTU
KaHaJoB CBs3M, cOoeB DOBM, paloramomux B 3THX IIEHTpaX, OHM HE HaIUIU
ITUPOKOTO MPUMEHEHHUS.

[Io mepe pocta MPOU3BOIUTEIBHOCTH MPOLECCOPOB U  HEU3OEKHOTO
YCIIOKHEHUsI TMPOTPAMMHOIO OOECHEYEeHHs] CaMOCTOATENbHAs OJKCIUTyaTalus
KOMITBIOTEPA CTAaHOBHUTCS BCE CIIOKHEE U JOpoke. A Korjga CTOMMOCTb
IPOrpaMMHOT0 OOECTeUeHHs, HeOOXOAUMOro JUisl BeleHHs Ou3Heca, JOCTHUIIIa
COTEH ThICAY J0JUIAPOB, BOBHUKIM HJIeU 00 apeH]ie MporpaMMHOTO 00ecreyeHusl.
Tak, xommnanus Oracle mpemocTaBisieT CBOI NPOAYKIMIO HAa OCHOBE apeHJbl
CYB/J u unbix npuioxenuin yepe3 MurtepHer. Texnomorus Application Service
Provision mO3BOJSET HCMOIB30BATh CJIOXKHOE MPOTPAaMMHOE OOecredyeHue u
XpaHUTh CBOM JaHHBIE HE Ha CepBepax JIOKAJIbHOMW CETH KOMIIAHMUM W HE Ha
pabounx CTaHIMSIX MOJIb30BATENEH, a B LIEHTpax 00paboTku qaHHBIX. OHU MOX0XKH
Ha TPEANPUSITHSI, KOTOPhIC YETBEPTh BEKa Ha3aJ] HA3BIBAIUCH BBIUYMCIUTECIHBHBIMU
HEHTPaMHU KOJUIEKTHUBHOTO MOJIb30BaHMsI. ApeHa MPOrPaMMHBIX CPEJCTB CHUKAET
YPOBEHb KOHTPOJIS TIOJB30BATENIA 32 UCIIOIB3YEMBIMHU pecypcamMu (IpOrpaMMHBIMA
OPOAYKTaMHU, JAHHBIMH, 000PYJOBaHUEM).

2. IlopsiioK BBIMOJHEHUS padbOThI U COJEp>KaHUE OTYETA
[Topsinok BBIMOTHEHUS paOOTHI:
1. Kpurepuu pacnipenenenHoctu PB/] (mo Koany).
2. Crnenuduka npobdseM npoeKTupoBanus v 3kcruryaranuu PBJI.
3. Ilpunuun opranuzanuu GRID-cucrem.
Copeprxanue oTuera:
1) e paboThI;
2) 3ajanne Ha 1a00OpaTOPHYIO PabOTY JJIsi CBOETO BapUAHTA,;
3) aaropuTM penraeMoro 3aJaHus ¢ HeOOXOAMMBIMHU MTOSICHEHUSIMH;
4) BBIBOJIBI TTO paboTe.

3. KoHTpoJibHBIE BOIPOCHI

1. Kpurepuu pacnpenenennoctu PBJI (nmo Kogny).
2. llpunun opranuszanuu GRID-cucrem.



21

Jlaboparopnasi pa6ora Ne 10
«0030p coBpemennbix CYB/I u nepcnexktusbl pazpurus bJI»

enb paboTtel: paccMoTpeTh coBpeMeHHble CYB/l u nmepcrneKkThBbl pa3BUTHS

B/,

1. Kparkue TeopeTnyecKkue CBEJACHUS

CoBpeMeHHble 0a3bl JAaHHBIX SBJISIOTCS OCHOBOWM  MHOTOYMCIIEHHBIX
nHOOPMAITMOHHBIX cucTeM. HMHbopmanus, HaAKOIUICHHass B HHUX, SBISETCS
Ype3BBIYAHO IICHHBIM MAaTE€pPUAJIOM, ¥ B HACTOSIIIMA MOMEHT IIHUPOKO
pacIpoCTpaHSIIOTCSI METOIBI 00paboTKH 0a3 MAHHBIX C TOYKH 3PEHUS W3BJICUCHUS
U3 HUX JOTMOJTHUTEIBHBIX 3HAHWMI, METO/IOB, KOTOPBIE CBSA3aHBI C 00OOICHUEM U
pa3sTUYHBIMA JOTOTHUTEIBHBIMUA ClIOCO0aMU 00pabOTKH JaHHBIX. basbl TaHHBIX B
JAHHOM KOHIEMIMU BBICTYMAIOT KaK XpaHWUJIUIIA UH(POPMALIUH, STO HANpPaBICHHUE
HasbIBaeTCsa «XpaHuiuiina qaHHeix» (Data Warehouse).

st paboThl ¢ «XpaHWIMIIAMHA JTAHHBIX» HanOoJee 3HAYUMBIM CTAHOBUTCS
TaK Ha3bIBa€MbIH MHTEIIEKTYalIbHBIN aHanu3 naHnHbix (MAJL), unu data mining, —
ATO TPOLECC BBISBICHUS 3HAYMMBIX KOpPpEISIUH, O0Opa3lloB W TEHACHLMN B
OonpIIMX O0BEMaxX JIaHHBIX. YUWTHIBas BBICOKME TEMIIbl pocTa OOBEMOB
HAKOIJIEHHOW B COBPEMEHHBIX XPAaHWIMIIAX JAHHBIX WUH(POpPMALMK, HEBO3MOKHO
HenooueHuTh posib MAJI. I1o muennto cneunanuctoB Gartner Group, yxxe B 1998
r. MAJl Bomen B [AecCATKY BaKHEHIIMX HWH(MOPMALMOHHBIX TexHouoTu. B
MOCJEAHUE IOkl HAYalIoCh akKTUBHOE BHeapeHue TexHojoruu MAJ[. Ee akTuBHO
UCIIOJIB3YIOT KaK KPYITHBIE KOPIOpaluu, Tak U Oojiee Meakue (PUPMBI, KOTOPHIC
CEpbE3HO OTHOCATCS K BONpPOCAM aHalmM3a M MPOTHO3MPOBAHUS  CBOEH
NesATeTbHOCTH. ECTECTBEHHO, Ha pPBIHKE MPOTPAMMHBIX MPOIYKTOB CTaJIH
NOSIBJISITECSA COOTBETCTBYIOIINE HHCTPYMEHTAIbHBIE CPEACTBA.

OcobOenno mupoko metonbl MAJ] mpuMeHsrOTcss B OM3HEC-NPUIIOKEHUSIX
aHAIMTUKAMU U PYKOBOJMUTENAMUA KOMIaHUM. JJig 3TUX KaTeropuii mojp30BaTenei
pa3pabaThIBalOTCA MHCTPYMEHTAIbHBIE CPEICTBA BHICOKOTO YPOBHS, O3BOJISIFOIIIE
pemarh J0CTaTOYHO CJOXHBIE TMPAaKTHYECKHME 3ajayu  0e3  CIeluaIbHOM
MaTEeMaTUYeCKOM MOATOTOBKU. AKTYallbHOCTh Hcmonb3oBanus MAJ[ B OusHece
CBsI3aHA C JKECTKOW KOHKYpEHIIMEeW, BO3HUKIIIEH BCIIEICTBUE MEPEX0a OT «PhIHKA
MPOJIABIIa» K «PBIHKY MOKYMATeNs». B 3TUX yCIOBUSX 0COOCHHO BaXKHO KAa4€CTBO
U O0OCHOBAaHHOCTh TPHHUMAEMBIX PEIIEHWH, YTO TpebyeT CTpOroro
KOJMYECTBEHHOTO aHaJu3a HMMEIOMUXCS JaHHbIX. [Ipm pabote ¢ OoiabmumMu
o0beMaMH HaKariMiBaeMouW HWHGOpMAMK HEOOXOIUMO TOCTOSHHO OTEPATUBHO
OTCIICKUBATh JTWHAMUKY PBIHKA, a OTO TMPAKTHYECKH HEBO3MOXKHO 0e3
aBTOMATHU3aIMH AHATMTUICCKOMN NESITEIIbHOCTH.

B OusHec-npunokeHusiXx HauOOJIBIIMKA HHTEPEC MNPENCTABISAECT WHTErpalus
METO/IOB HMHTEJUIEKTYaJbHOIO aHaliu3a JaHHbIX C TEXHOJOTMeW OmepaTHBHOU
aHaJTuTH4YeCKo 00paboTku maHHbBIX (On-LineAnalytical Processing, OLAP).
OLAP wucnons3yeT MHOrOMEPHOE MPEACTABICHUE arperupOBaHHbBIX JTAHHBIX IS
OBICTPOTO JIOCTYIA K BaXXHOW MHPOPMALIUU U JATbHEHIIIEro ee aHalu3a.
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Cuctempr OLAP oOecrieunBaioT aHaJIMTUKaM W PYKOBOAMUTEISM OBICTPBHIi
NIOCJIEI0BATEIbHBI NHTEPAKTUBHBIA JOCTYI K BHYTPEHHEW CTPYKTYpE JAHHBIX U
BO3MO>KHOCTbh IIP€0Opa30BaHUsl UCXOAHBIX JAHHBIX C TE€M, YTOOBI OHM IO3BOJISUIN
OTpa3uTh CTPYKTYPY CHCTEMBI HYKHBIM JUIsl IOJIb30Barens crnocobom. Kpome
toro, OLAP-cuctemMbl  MO3BOJSIOT  MPOCMATpUBaTh JaHHbIE U BBISABIATH
UMEIOLINECS] B HHMX 3aKOHOMEPHOCTH JHMOO BHU3YyaJbHO, JMOO MPOCTEHIINMHU
MeToJaMu (TaKUMHU Kak JIMHEWHas perpeccus), a BKJIOYEHHE B HUX apceHall
HEHUPOCETeBBIX ~ METOJOB  OOECIeYMBaeT  CYUIECTBEHHOE  paCIIMpEHHE
AHAJIMTUYECKUX BO3MOXKHOCTEN.

2. [lopsiox BeIMOTHEHUSI pabOTHI U COJIEP>KaHUE OTUETA
[Topsnox BeIMONTHEHUS PabOTHI:
1. O6beKkTHO-peNALMOHHbBIE U 00BeKTHO-OpueHTHpoBaHHbIE CYB/I,
2. IlepcnekTrBBI pa3BUTHUS TEXHOJIOTUU 0a3 TaHHBIX.
ConepxaHue oTyera:
1) uenp paGoThI;
2) 3a1aHKe Ha 1a00paTOpPHYIO PabOTy JIJIsi CBOErO BApUAHTA;
3) aAropuT™ penraeMoro 3aJaHus ¢ HeOOXOAUMBIMHU MOSICHEHUSMU;
4) BBIBOIBI 11O padoTe.

3. KoHTpoJibHBIE BOIPOCHI

1. ITpunuun opranuzanuu GRID-cuctem.
2. OOBEKTHO-PENAIMOHHBIE U 00beKTHO-OpueHTUpoBaHHbIEe CYB/I.
3. [lepcneKkTUBBI pa3BUTHS TEXHOJIOTUU 0a3 JaHHBIX.
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